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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 established a joint technical committee, ISO/IEC JTC 1. Draft
International Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as
an Internationgl Standard requires approval by at least 75 % of the national bodies casting a vote.

International $tandard ISO/IEC 9636-3 was prepared by Joint Technical Committee ISO/IEC NTC 1] Information
technology.

ISO/IEC 9636 consists of the following parts, under the general title Information technology-— 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: Ipput and echoing

— Part 6: Raster

Annexes A and B form an integral part of this part of ISO/IEC 9636. Annexes C, D, E, F, G, and H are for infoymation only.
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Introduction
This part of ISO/IEC 9636 describes the functions needed for generating and displaying graphical output.

The functional capability incorporated in this part of ISO/IEC 9636 is concerned with graphic primitives and their associated

attributes, control over the graphic object output pipeline, and the rendering of graphic objects. It should at least be read in
conjunction with the overview in ISQ/IEC 9636-1, and the general control functions detailed in ISO/TEC 9636-2,

daneuon =2 220 VVRIY 22 LDV ADL U002, Qi LG AVAGE VUM U: iy

The functional capability described in this part of ISO/IEC 9636 applies to CGI Virtual Devices of class OUTPUT and
OUTIN.

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

Part 3;
Output]

1 Scope

This part of ISO/IEC 9636 establishes those functions of the Computer Graphics Interface concerned with oytput primitives
and associatefl attributes and controls for creating graphical pictures.

This part of [ ISO/IEC 9636 is part 3 of ISO/IEC 9636, and should be read-in-conjunction with ISO/IEC 9636-1 and
ISO/IEC 9636-2. The relationship of this part of ISO/IEC 9636 to the other parts of ISO/IEC 9636 is described in
ISO/IEC 9636-1 and in clause 4.

The functionglity described in this part of ISO/IEC 9636 pertains to OUTBUT and OUTIN classes of CGI Virtual Device.
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2 Normative references

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.

ISO 646 : 1983
ISO 2022 : 1986

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

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

1SO 8632-1: 19
description infor]

ISO/IEC 9541-1]: -
ISO/IEC 9541-2|:
ISO/IEC 9541-3|:

ISO/IEC 9592-1
Graphics System

ISO/TEC 9636-1
devices (CGI) —

ISO/MMEC 9636-2
devices (CGI) —

ISO/IEC 9636-4
devices (CGI) -

ISO/TEC 9636-5
devices (CGI) —

ISO/MIEC 9636-4
devices (CGI) —

ISO/IEC 9637-1

ISO/IEC 9637-2

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

R7  Information processing systems — Computer graphics — Metafile for the storage and transfer of picture
mation (CGM) — Part 1: Functional specification.

Information technology — Font information interchange — Part 1: Architecture.
Information technology — Font information interchange — Part 2: Interchange format.

Information technology — Font information interchange — Part 3: Glyph.shape representation.

: 1989 Information processing systems — Computer graphics — Programmer's Hierarchical|lnteractive
(PHIGS) — Part 1: Functional description.

: 1991 Information technology — Computer graphics — Interfacing-teChniques for dialogues with graphical
L Functional specification — Part 1: Overview, profiles, and conformance.

: 1991 Information technology — Computer graphics — Inferfacing techniques for dialogues with graphical
L Functional specification — Part 2: Control.

: 1991 Information technology — Computer graphics.— Interfacing techniques for dialogues with graphical
L Functional specification — Part 4: Segments.

: 1991 Information technology — Computergraphics — Interfacing techniques for dialogues with graphical
L Functional specification — Part 5: Input.and echoing.

: 1991 Information technology — Computer graphics — Interfacing techniques for dialogues with graphical
- Functional specification — Part 6. \Raster.

: -V Information technology. <~ Computer graphics — Interfacing techniques for dialogues with graphical
devices (CGI) - Data stream binding — Part 1: Character encoding.

: -V Information technology — Computer graphics — Interfacing techniques for dialogues with graphical
devices (CGI) — Data stream binding)— Part 2: Binary encoding.

1) To be published.
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3  Concepts

3.1 Introduction

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

 Graplrrprime T T - — v

- Attribute functions, which set modal values in state lists that are used to determine certain properties (intluding visual
aspecls) of these geometric picture components.

— General attribute and output control functions, which specify the modes of operation of’certain other functions,
contrxl some aspects of the device's operation with respect to graphic objects and attribute functions, and which
providle facilities for the construction of compound objects.

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

- Outpyt inquiry functions, which provide access to the description tables and'state lists concerned with output and
attribyites.

3.2 General output concepts

3.2.1 Types of graphic primitive functions

The CGI defings graphic primitive functions for the specification of the geometry of the components of a picture

These graphic primitive functions, grouped according-to'primitive type: line, marker, text, fill, and image, are as follows:

Line functfons: Fill functions:
POLYLI POLYGON
DISJOINT POLYLINE POLYGON SET
CIRCULAR ARC 3 POINT RECTANGLE
CIRCULAR ARC CENTRE CIRCLE
CIRCULAR ARC CENTRE-REVERSED CIRCULAR ARC 3 POINT CLOSE
ELLIPTIGAL ARC CIRCULAR ARC CENTRE CLOSE
CONNEC[TING EDGE ELLIPSE
ELLIPTICAL ARC CLOSE
Marker fuhction: Text functions:
POLYMARKER TEXT
APPEND TEXT
RESTRICTED TEXT
Image function: Generalized drawing primitive function:
CELL ARRAY GENERALIZED DRAWING PRIMITIVE (GDP)
NOTE - GDP does not have an explicit primitive type, but rather an instance of GDP may generate a primitive of one of the
above primitive types depending on the specific GDP identifier.

See ISO/IEC 9636-1, 5.2.1 for an overall description of graphic primitives in relationship to the CGI Graphic Object Pipeline.
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3.2.2 Attributes and controls

Primitives have attribute values associated with them as they pass through the Graphic Object Pipeline. Once a set of attribute values
has been associated with a primitive the complete entity is referred to as a graphic object. Some of these attribute values determine
the appearance of primitives when they are rendered as graphic objects. See ISO/IEC 9636-1, 5.2.1 for an overview of where
attribute values are associated and used within the Graphic Object Pipeline.

Control functions are also defined in this part of ISO/IEC 9636 and provide control over other operations of the Graphic Object
Pipeline, e.g. colour table. Some of these control functions also set corresponding entries in CGI state lists, but these control values
are not associated with graphic primitives.

3.2.3 Output states

The Output Stafe entry in the General Attributes and Output Control State List applies to the functions defined'in thys part of ISO/
IEC 9636. The Output State may have only one of the values ACTIVE, TEXT OPEN, or FIGURE OPEN, the normal state being
ACTIVE. Itis get to state TEXT OPEN during the construction of a compound text object and to state¢ FIGURE OPEN during the
construction of pclosed figure object. Figure 1 illustrates the output states of this part of ISO/IEC 9636 and indicates which functions

result in a state|transition.
State restrictiorls are defined in Output State TEXT OPEN for all primitive functions which do not contribute to compound text (see
table 2). In pafticular, in Output State TEXT OPEN, all graphic primitive functions-¢xcept APPEND TEXT are prohibited.
Similarly, in Opitput State FIGURE OPEN, primitive functions which do not contribute-to the construction of clos¢d figures (i.e.
all but line and|fill type primitives) are prohibited (see table 3). In Output State ACTIVE, primitive functions whigh are relevant
only in the statd TEXT OPEN and FIGURE OPEN are prohibited (sec table 1), There are no state restrictions applicable to attribute
setting functions in any of these states.
virtual device
unitialized
INITIALIZE A TERMINATE
all primitive functions
except CONNECTING EDGE,
ACTIVE APPEND TEXT, NEW REGION
END FIGURE
“frnal77
APPEND TEXT “not final” BEGIN END FIGURE
TEXT or FIGURE
RESTRICTED
TEXT
TEXT |~ <] FIGURE
OPEN OPEN
“not final”
APPEND TEXT all line and fill
primitive functions,
NEW REGION

NOTE — Whether or not a particular GDP is allowed in any of the output states is dependent on the specification of the GDP and
its defined effect on the Output State entry in the General Attributes and Output Control State List.

Figure 1 — Output state diagram (for primitive functions)
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Table 1 — Functions Not Allowed in Output State ACTIVE

APPEND TEXT
END FIGURE

CONNECTING EDGE

NEW REGION

Table 2 — Functions Not Allowed in Output State TEXT OPEN

Concepts

POLYLINE CIRCULAR ARC CENTRE
DISJOINT POLYLINE CIRCULAR ARC CENTRE REVERSED
CIRCULAR ARC 3 POINT ELLIPTICAL ARC
ONNECTING EDGE
LYGON CIRCULAR ARC 3 POINT CLOSE
LYGON SET CIRCULAR ARC CENTRE CLOSE
ECTANGLE ELLIPSE
IRCLE ELLIPTICAL ARC CLOSE
EGIN FIGURE END FIGURE
INEW REGION
TEXT RESTRICTED TEXT
POLYMARKER CELL ARRAY

Table 3 — Functions Not Allowed in Output State FIGURE OPEN

TEXT
RESTRICTED TEXT
APPEND TEXT

POLYMARKER
CELL'ARRAY
BEGIN FIGURE

3.3 Individual and bundled attribute values

3.3.1 Introduction

The appearanc of a graphic object is'determined by a number of attribute values associated with the object. These attribute

values control poth the geometric and non-geometric aspects of the object. In addition, there is an attribute value

to identify an dbject or group of Objects in a segment (see ISO/IEC 9636-4 for the definition of pick identifier).

which is used

These attributd values are.set:modally and have entries in primitive type specific state lists. Individual specification of these
attributes is prpvided by separately defined CGI functions. A subsequent change of the state list entry for an atttibute will not
affect the valje associated with any existing graphic objects. Attribute values associated from such state list entries are

referred to as individual attribute values.

AR

Some attributevatues Tmay; T addition to-this modat-specification;-be-grouped-into-bundle-entries-in-various
Bundle tables are defined for line, marker, text, fill, and edge. A particular bundle entry can be selected for use with an object
via a bundle index attribute. There is a bundle index attribute value for each primitive type (with the exception of the image

type).

bundle tables.

Whether the value for a particular attribute is a directly associated modal value or whether it is indirectly referenced by means
of a bundle index attribute value and subsequently obtained from the referenced bundle is determined by a further set of
attributes, called aspect source flags (ASFs). Each ASF may take either the value INDIVIDUAL or BUNDLED and allows the
distinction to be made for each of the attribute values which may be bundled.

A number of bundles are predefined when the CGI Virtual Device is initialized. Each such predefined bundle shall be visually
distinguishable from that of the other predefined bundles for a given primitive type when all aspect source flags are
BUNDLED. These and other bundles may subsequently be redefined by the client. Bundles may be deleted by the client.
However, the predefined bundle with index 1 cannot be deleted.
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If the values of a bundle are changed and that bundle is already in use, a modification of the rendered picture may result.
Whether such modification of the rendered picture occurs immediately on execution of the changing function or at some later
time is determined by the Implicit Segment Regeneration Mode (see ISO/IEC 9636-4) and is dependent on whether the Virtual
Device has segment capabilities. The Dynamic Modification Accepted For entries in the output description tables of an
implementation indicate which changes may be performed immediately or may lead to subsequent regeneration.

3.3.2 Modes of attribute specification and selection

In CGI state lists, the values for attributes controlled by specification or selection modes are stored in the mode in which they
were last specified (or the mode corresponding to the default value) along with the value of the corresponding mode. The
corresponding attributes in the bundle tables are also stored in the mode in which they were specified, along with the
specification mgde. When the attribute value is associated with a primitive, during object formation, the mode in I;lich it was

set is also assocfated. The stored mode acts as a data type identification, and is used for that purpose in the inquiry functions
based on the stdte list. These stored values are thereafter independent of the current specification or selection mode on the
General Attributes and Output Control State List.

3.4 Colour

3.4.1 Direct and indexed modes

The CGI provid¢s two mechanisms for colour selection:
—  Direct, jin which the colour is defined by providing values for the iormalized weights of the RGB comporients, and
— Indexeq, in which the colour is defined by an index into a table of colour values.

Selection of ong of these mechanisms may be achieved using the function COLOUR SELECTION MODE. It if possible to
have both direct and indexed colour in use simultaneously in‘the same picture on devices which implement direct colour
selection for object colour attributes.

34.1.1 Direct colour and COLOUR VALUE EXTENT

For direct colouf specification, the CGI uses the RGB additive colour model. Each colour specifier is a three-tuple of values
providing the normalized weight of the red, green;'and blue components of the desired colour.

The integer components of a client specified-CD value are normalized to a three-tuple of abstract RGB colour valhes, each of
which is a real pumber in the range [0:0, 1.0]. The normalization also has the property that any 3-tuple withl 3 identical
components, (x,k,x), represents equal weights of the red, green, and blue components. For any given component| one end of
the range (0.0) indicates that noné.of that component is included, and the other end (1.0) indicates that the maximym intensity
of that componeht is included«in the colour, with an infinite number of component values in between. (0,0,0) thup represents
black, (1,1,1) represents whit¢;and (x,x,x) with x between 0 and 1 represents a grey.

The abstract migimum<colour value of (0,0,0) is represented by (min_red, min_green, min_blue) and the abstradt maximum
colour value of| (511 is represented by (max_red, max_green, max blue) These mmlmum and maximum values are
specified with the device's
abstract colour range.

Although CGI supports only the RGB colour model, it provides entries in the Output Control Description Table for constants
which are necessary for conversion of colour values between the CIE colour model and RGB colour model. A client may
inquire these values and use them in performing the colour model conversion. (See ISO/IEC 9592-1, annex I.)

34.1.2 Indexed colour and COLOUR TABLE

The colour table used with indexed colour selection is a contiguous set of colour values indexed from the range [0, colour
table size - 1]. It is initialized in the following manner: index O contains an implementation-dependent background colour;
index 1 and greater contain implementation-dependent foreground colours. The COLOUR TABLE function is provided for
changing the contents of the colour table by specifying the colour by RGB values as described above. The COLOUR TABLE
function may be used at various times throughout the specification of a picture. However, whether changes in the colour table
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affect the appearance of any rendered graphic objects that use the affected indices is indicated by the Dynamic Modification
Accepted For Colour Table entry in the Output Control Description Table.

34.13 Gamma correction

There is no gamma correction nor specification of the source colours implied for the tri-stimulus values for direct colour
specification. This degree of control over colour may be available on an implementation-dependent basis through the use of
ESCARPE functions.

34.14 Colour and monochromatic devices

All devices capable of displaying output are considered to have at least two colours — the background and the foreground. The
drawing medium will always count as one colour for the Number of Simultaneously Available Direct Colourp, Number of
Simultaneously Available Indexed Colours, and Number of Available Colours entries in the Output Description Table.
Therefore, non¢ of the colour counts may be less than two.

Interpretation df the Number of Simultaneously Available Direct Colours or the Number of Simultaneously Available Indexed
Colours, whenl|either is greater than two, depends on whether the device is monochromatic. If-the’ Monochromatic Device
entry in the Oufput Control Description Table is NO, then the device is capable of rendering at I€ast two different foreground
colours (varying in either hue or saturation) but not differing exclusively in intensity (such-aslight green, dark |green). If the
Monochromati¢ Device entry is YES, then the interpretation of the Number of Simultaneously Available Direct Colours when
colour selection mode is DIRECT and the Number of Simultaneously Available Indexed Colours when colour sdlection mode
is INDEXED i§ taken to mean the number of steps in a single colour intensity scale.whose low value is closest fo the default
background cojour (or drawing medium for those devices without background,colour capability) and whose hjgh value has
maximum contfast relative to the default background colour.

34.1.5 Transparency and auxiliary colour

Various graphif primitives have “holes” which may or may not be rendered. Examples of such “holes” include gaps in dashed
lines or edges, the background of a character cell, and the spaces-between lines in a hatched fill primitive.

neral attributes which are associated with graphic primitives as they enter the graphic objec{ pipeline are

5 whether the

Two of the ge

TRANSPARETI
drawing of the

NCY and AUXILIARY COLOUR. The associated TRANSPARENCY attribute value determine
holes” occurs. If this attribute value is TRANSPARENT, those portions of the object which are

be “holes” will not be drawn; hence, potentially affected portions of the graphic picture remain unchanged. If

considered to
this attribute

the graphic pic}

ure will be modified. The associated AUXILIARY COLOUR attribute value is used in determin

ng the colour

value is OPAQUE, those portions of the object.which are considered to be “holes” will be drawn; hence, affec:{:i portions of

of the “holes” til after the

application of ]

When TRANS
rendered as tw
with the associ

The DRAWING MODE-\aitribute associated with the object is not applied (see 3.4.1.6)
[RANSPARENCY and‘AUXILIARY COLOUR.

PARENCY is OPAQUE, non-solid (e.g. dot-dash) lines or edges, text, and hatched interiors for f]
b separate point.sets in abstract DC space: one with the normal associated colour attribute values
hted auxiliary, colour attribute value.

111 objects are
and the other

3.4.1.6 (Pverwrite capability, colour realization, and DRAWING MODE

Due to inherer
behaviour wheh-se )
displayed on the display surface at the same locat10n as prev1ously dlsplayed output

t technology dlfferences the physxcal devnces used as the dlsplay for CGI Vlrtual Devices differ in their
o ace 3 gred output or

Raster technology devices can overwrite the contents of the drawing surface, so that each object rendered “in front of”
previously rendered ones (see the lower right-hand picture shown in figure 2). Vector devices cannot usually do this: the
Colour Overwrite entry in the Output Control Description Table indicates whether the Virtual Device has this capability.

Output rendered on the drawing surface will ultimately be displayed on the display surface; it may be mixed additively or
subtractively on the display surface with which previously displayed output (see the lower left-hand picture shown in figure 2).
The Colour Realization entry in the Output Control Description Table indicates which colour mixing is used.
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Figure 2 — Overwrite capability

Device offering functionality defined in ISO/IEC 9636-6 provide an additional means of controlling colour mixing
surface — the drawing mode. For these devices, the Colour Overwrite Capability is typically YES, and hence the DRA
function fully controls the colour mixing on the drawing surface.

3.4.2 Background colour

on the drawing
'WING MODE

The drawing gurface isssef-to the background colour by PREPARE DRAWING SURFACE or by a regeneration prior to any

rendering. Th¢ CGI provides several ways of specifying the background colour. The implemented ways are i

dicated by the

Background (Jolour Capability entry in the Output Control Description Table.

Four levels oflbackground-colourcapability-are-defined,-as-follows:

NONE: The device is not capable of changing the background colour, e.g. this is a property of the media on which the

picture is drawn. (In this case, the BACKGROUND COLOUR function need not be provided.)

INDEX 0: The device has a background colour which is always associated with colour index 0. Changing the setting of
colour table entry 0 will perform the desired change. (In this case, the BACKGROUND COLOUR function need

not be provided.)

INDEXED: The device has a background colour which is always associated with a colour index, which can

be changed by

the client. In this case, the BACKGROUND COLOUR function which accepts only CI values shall be provided.

The default colour index for background colour is 0.

FULL: The device has the capability of using either an indexed colour for background colour or a direct colour
which is not associated with any colour table entry. In this case, the BACKGROUND COLOUR function
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with full support of the CO data type shall be provided. The default is specified in INDEXED mode with
value 0.

3.5 Graphic objects

This part of ISO/IEC 9636 defines the functions which create graphic primitives in the Graphic Object Pipeline. A graphic
primitive becomes a graphic object when the appropriate attribute values are associated with the primitive. Graphic objects are
passed down the Graphic Object Pipeline for further refinement, storage, and rendering.

An outline of this process is given in ISO/IEC 9636-1, 5.2.1. The following sub-clauses provide further details of this process.

3.5.1 Cor]:pound objects

In addition to|the graphic primitive functions listed in 3.2.1, this part of ISO/IEC 9636 defines functions that provide a client
of the CGI wjth means to create compound objects from several of the other graphic primitives. The follo:Iing classes of

compound object are defined: compound text and closed figures. The functions that may be used fo specify comjpound objects
are listed in table 4.
Table 4 — Contributing Primitives to Compound Qbjects
Object Class Initiating Function Functions allowed in | Other Closing Function
open state Functions
Compound Tlext | TEXT (Note 1) APPEND TEXT APPEND TEXT (Note 2)
RESTRICTED TEXT (Note 1)
GDP (Note 4) GDP (Note 4) GDP (Note 4)
Closed Figurg | BEGIN FIGURE Line Functions NEW REGION | END FIGURE
- | Fill Funetions (Note 3)
GDP (Note 4)
NOTES

1) Final/not{final flag is NOT FINAL; the primitive defines the reference point of the entire compound text object; the tgxt
primitive|is entered in the text buffer.

2) Final/not|final flag is FINAL; the text primitive is entered in the text buffer before the compound text object is closed.

3)  All primiives of the identified primitive.types may be included.

4) Whether|a GDP may contribute to, compound text or closed figures, and how it interacts with the Output State|is
specified| with the definition of~the GDP in the International Register of Graphical Items or in the implementatipn
documentation.

3.5.2 Global and(local attributes

For the purposes,of compound object formation, a further classification of attributes into either global or lodal attributes is
introduced.

Global attributes are those whose values are associated with a completed compound object (e.g. fill colour, drawing mode).
Global attributes apply to a compound object as a whole.

Local attributes are those whose values are separately associated with the graphic primitives that make up a compound object
(e.g. text colour, edge type, drawing mode). Local attributes apply separately to the component graphic primitives of a
compound object.

3.5.3 Detail of graphic object formation

In ISO/IEC 9636-1, 5.2.1 the formation of graphic objects is described as occurring in a single step. This subclause further
defines the details of this formation to include the formation of compound graphic objects (see figure 3).
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removal after ‘final’
APPEND TEXT

ACTIVE

removal after
END FIGURE

Figure buffer

FIGURE
OPEN

Figure 3 — Detail of the graphic object pipeline for compound objects

nd object is being formed, graphic primitives have their localattribute values associated and are ther

3.6 Clippjing associated with graphic objects

conceptually
intermediate

The general attribute values, CLIPRECTANGLE and CLIPINDICATOR, along with any applicable object clipping thode attribute

values, are assogiated with a primitive as it énters the Graphic Object Pipeline. These attribute values control the sul
of clipping applied to the graphic object. The CLIP RECTANGLE is associated as the clip region.

If the CLIP INIPICATOR is OFF, the effective clip region is the VDC range. If the CLIP INDICATOR is ON, the
region is the infersection of the clipregion associated with the graphic object and the VDC extent.

sequent form

effective clip

state lists and are manipulatéd by means of the functions LINE CLIPPING MODE, EDGE CLIPPING MODE,

d MARKER

There are three lifferent objéct clipping modes which specifically apply to lines, markers, and edges. These are mai;}:tained in CGI

CLIPPING MODE. When the CLIP INDICATOR associated with a graphic object is ON, only those parts of a grap
are considered Inside the effective clip region are rendered. The object clipping modes allow the client to be more g

ic object that
recise in how

clipping is applied\to graphic objects

Anobject clipping mode may be either LOCUS, SHAPE, or LOCUS THEN SHAPE. Conceptually, alocus is amathematical object
like a point or line segment, while a shape is an area in two-dimensional space. Loci are zero-dimensional or one-dimensional subsets
of real-valued two-dimensional space. For markers and text, they are points. For lines, they are the individual line segments or
portions of arcs. Shapes reflect the realization of geometric attributes such as LINE TYPE and LINE WIDTH and are generally two-

dimensional subsets of real-valued space.

When a width or size specification mode is SCALED, the rendering of shape proceeds in DC space after application of the VDC-
to-Device Mapping. When a width or size specification mode is VDC, the abstract rendering of shape proceeds in VDC space before
application of segment and copy transformations and the VDC-to-Device Mapping. This abstract shape is then transformed point

by point and mapped to DC space for shape clipping.

The effect of each object clipping mode is as follows:

10
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— LOCUS clipping is applied for each portion of a graphic object based on its mathematical location and is independent
of the area it will occupy after rendering. For example, no portion of a line segment is rendered if the entire ideal
mathematical line segment lies outside the effective clip region (even if its line width would carry some portion of the
rendering of it into the effective clip region). No portion of a marker is rendered if its location point lies outside the
effective clip region.

If LOCUS clipping is used, the rendering is applied to the clipped locus of the graphic object. The resulting rendered shape
areas may therefore extend outside the effective clip region.

— SHAPE clipping is applied after the abstract rendering of shape in real DC space. The two-dimensional point set
associated with the graphic object is intersected with the effective clip region, which has been transformed to abstract
DC space

- LOCUS THEN SHAPE clipping allows the client to specify that both LOCUS and SHAPE clipping [be applied to
graphjc objects as described above. In this case, the rendered shape will not extend outside the effective [clip region.

Fill, text, and jmage objects do not have associated object clipping mode values (although the edgeof a fill|object does).
Clipping for fill and image objects is always consistent with SHAPE clipping.

For text objects, the type of clipping is determined by the associated text precision value:

— For SFRING precision text, clipping may proceed, on a per string basis, irl-a-manner consistent with LOCUS
ihg.

ARACTER precision text, clipping may proceed, on a per chafacter basis, in a manner consistent with

LOCUS clipping.

- For STROKE precision text, the clipping always proceeds in a manfier consistent with SHAPE clipping,
Note that a Virfual Device is always allowed by ISO/IEC 9636 to use SHAPE clipping for any text precision.

Drawing Surfage Clipping (see ISO/IEC 9636-2, 3.3.7) applies to.all types of graphic objects. The drawing surface clipping
always corresppnds to SHAPE clipping, as described above.

3.6.1 Rendering pipelines for clipping

Figure 4 illustrates the effect that object clipping~modes and specification modes have on the Graphic Object Pipeline
presented in ISO/IEC 9636-1. Any conceptual changes to the pipeline apply on a per object basis; that is, each gbject passing
down the pipeline may have different clipping.modes and specification modes and therefore apparently traverse a different
variation of the{ pipeline.

Conceptually, the object clipping medes determine the presence or absence within the pipeline of the Apply Locus Clipping
and Apply Shagle Clipping operations) For LOCUS THEN SHAPE clipping, both operations are present. For LOCUS clipping,
only the Apply Locus Clipping.operation is present. For SHAPE clipping, only the Apply Shape Clipping operation is present.

The effect of the width and’size specification modes for lines, markers, and edges on the pipeline is dependent also on the
corresponding ¢lipping.modes.

e associated

If the specification mode is VDC, the operation Render Shape takes place prior to the application of th
transformation|and. the VDC-to-Device Mapping so that the VDC specification of the shape is properly trapsformed and
mapped to device coordinates. In additon, if the object clipping mode is one o SHAPE, the
transformed and clipped locus of a graphic object is transformed by the inverse associated transformation in order that the
Render Shape operation is applied correctly. The associated transformation is then applied to the rendered shape of the object.

The combination VDC/SHAPE also applies to fill, text, and, image objects.

If the specification mode is SCALED, the operation Render Shape takes place following the application of the VDC-to-Device
Mapping. In this case, when the object clipping mode includes LOCUS, the associated transformation is only applied once.

VDC sizes will change proportionally with the size of the device viewport (assuming that the VDC extent remains
unchanged). VDC sizes are also affected by the copy and segment transformations. For SCALED sizes, the size remains fixed
with respect to the drawing surface.

11
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Figure 4 — Rendering pipelines for size specification mode/clipping mode combinations
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3.7 Line primitives

3.7.1 Line functions

The CGI defines two general line functions, several line functions relating to circles and ellipses which generate line
primitives, and a special line function which generates a line primitive that is only used within the FIGURE OPEN state.

POLYLINE generates a set of connected straight line segments defined by a list of points, starting with the
first point, drawing a line segment to each successive point, ending at the last point;

DISJOINT POLYLINE generates a set of unconnected straight line segment defined by a list of point pairs, drawing
from the first to the second, the third to the fourth, etc.;

CIRCULAR ARC CENTRE

CIRCULAR ARC CENTRE REVERSED

CIRCULAR ARC 3 POINT these functions each generate a single circular arc; but provide alternative
parameterizations of the arc; they are described in 5.2 (and'in’annex D);

ELLIPTICTAL ARC generates a single elliptical arc; the parameterization'of the arc is described jn 5.2 (and in
annex D);

CONNE(TING EDGE  used only in closed figure construction, this special line function adds an edge portion and an
explicit boundary portion to the closed figure — it effectively converts what wopld have been
the next implicit boundary portion to ap-explicit boundary portion. See 3.10.5.

3.7.2 Lind attributes

The appearancg of line primitives is described by specific lin¢‘attributes and other general attributes.

LINE TYPE determines the type of ling“(e.g. solid, dotted, or dashed), with which the shape of a line object
is rendered;

SPECIFICATION MODE OF LINE WIDTH"" determines whether the line width attribute value is interpreted as a DC
scaling factor orja VDC width during rendering; see 3.7.3;

LINE WIDTH determines-the width of line with which the shape of a line object is rendered;
LINE COLOUR determines the colour with which a line object is rendered. The colour selection Eode in which
the-line colour was specified determines whether the LINE COLOUR attribute value is

interpreted as a direct or indexed colour value during rendering. See 3.4 for a fescription of
how colours are defined in the CGI;

LINE CLIPPING MODE determines the type of object clipping to be performed during rendering; see 3.7.4;

LINE BUNDLE'INDEX determines the line bundle to be used during rendering when the corresponding line ASF
attribute values are BUNDLED. The following line attribute values may be bfindled: LINE
TYPE, LINE WIDTH, and LINE COLOUR;

Line ASFs determine which atﬁibute values of the line bundle referenced by the LINE BUNDLE INDEX
attribute are to be used during rendering when the corresponding ASF attribute value is
BUNDLED. The following line ASFs are defined: LINE TYPE ASF, LINE WIDTH ASF, and

LINE COLOUR ASF.
3.7.2.1 General attributes
CLIP INDICATOR determines whether object clipping is to be applied to the line object;

CLIP RECTANGLE used in determining the effective clip region to be applied to a line object if the associated
CLIP INDICATOR is ON;

13
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AUXILIARY COLOUR determines the colour to render the gaps in a line for line types other than solid, if the
TRANSPARENCY attribute value is OPAQUE. The colour selection mode in which the
auxiliary colour was specified determines whether the AUXILIARY COLOUR attribute value

is interpreted as a direct or indexed colour value during rendering;
TRANSPARENCY

determines whether gaps in the shape of a broken line type are rendered using the

AUXILIARY COLOUR attribute value. If the TRANSPARENCY attribute value is
TRANSPARENT, any previously drawn parts of the picture are unaffected in line gaps;

DRAWING MODE
drawing surface (defined in ISO/IEC 9636-6);

determines how the rendered (and rastered) object is mixed with what already exists on the

PICK IDEN[TIFIER (defined in ISO/IEC 96306-4).

3.7.3 Line geometry

The width of a line is determined by the LINE WIDTH attribute value. The LINE WIDTH attribute yalue is inter;tretsd using

the line width spgcification mode, which can take one of two values, SCALED or VDC. If the specification mode i
reted as the nominal device-dependent line width multiplied by the given LINE WIDTH attr|
thus, the line widlth is not affected by any transformations. If the specification mode is VDC, the width is interpre
units and is subject to segment and copy transformations and the VDC-to-Device Mapping; these transformati
VDC-to-Device Mapping are applied after the abstract rendering of VDC line width and-line type in VDC space.

3.73.1 Degeneracy of line objects

Degeneracy of line objects may arise either due to the client's specifications or unintentionally due to round-
transforming cogrdinate data.

ice cannot render a line of the exact specified width; the closest implemented width will be used|
in VDC, then if, after its transformation to device coordinates, the resulting width is less than th|

SCALED,
ibute value;
ted in VDC
pns and the

off error in

When line
e Minimum
Scaled Line
e primitive

and only if
£ points are
point to the

Line object clipping is controlled by the LINE CLIPPING MODE attribute, which can have one of three possjble values:

LOCUS, SHAPE, or LOCUS THEN SHAPE. However, object clipping only applies if the associated CLIP IN
attribute is ON.

[IDICATOR

For LOCUS cli

ing; the mathematical locus of the line is clipped at its intersection with the effective clip regiop associated

with the graphic object before shape rendering is applied. Hence, part of the shape of a line may appear outside the effective

clip region.

For SHAPE clipping, the shape of the rendered line is clipped at its intersection with the effective clip region (i.e. nothing is

drawn outside the effective clip region).

For LOCUS THEN SHAPE clipping, the mathematical locus of the line is clipped as with locus clipping, and then
subsequently the rendered shape of the clipped locus is again clipped. Note that since the mathematical locus of the line may
have changed as a result of locus clipping, subsequent shape rendering and clipping may produce a different appearance in a

line from either of the other two clipping modes.

14
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3.7.5 Allowed latitude

The following levels of Line Type Continuity are permitted for a CGI Virtual Device: RESTART, CONTINUOUS, and
OTHER. The implemented level of support is indicated by the Line/Edge Type Continuity Capability entry in the Primitive
Support Description Table.

Concepts

— Alevel of RESTART indicates that the line type pattern is restarted at each vertex of a line object except for the last

vertex

.
’

— Alevel of CONTINUOUS indicates that the Virtual Device maintains the line type continuously across all vertices of
a single line object except for the first and last vertices;

— Aleve [E dicatesthata thod-has-b used
end points of each line segment of line object are always drawn).

The preferred t

3.8 Marker primitive

3.8.1 Mar]:er function

The CGI provi
POLYMA|

3.8.2 Marker attributes

The appearanc
MARKER

SPECIFIC

MARKER;
MARKER

MARKER|
MARKER

es a single marker function which generates a marker primitive:

RKER generates a symbol of a specific type at eachpoint specified in a list of points.

of marker primitives is described by specific marker-attributes and other general attributes.

TYPE determines the type of marker(e.g. dot, plus, or asterisk), with which a maf
rendered;

ATION MODE OF MARKER SIZEdetermines whether the marker size attribute value is int
scaling factor or a:"VDC size during rendering. See 3.8.3;

SIZE determines the Size of markers with which a marker object is rendered;

COLOUR determines the colour with which a marker object is rendered. The colour seleq

which the marker colour was specified determines whether the MARKER COL(
valtie)is interpreted as a direct or indexed colour value during rendering. §
destription of how colours are defined in the CGI;

CLIPPING'MODE determines the type of object clipping to be performed during rendering; see

BUNDLE-INDEX determines the marker bundle to be used during rendering when the correspo
ASF values are BUNDLED. The following marker attribute values may
MARKER TYPE, MARKER SIZE, and MARKER COLOUR;

ker object is

erpreted as a

tion mode in
DUR attribute
ee 3.4 for a

3.8.4;

nding marker
be bundled:

Marker ASFs determine which attribute values of the marker bundle referenced by the MARKER BUNDLE
INDEX attribute are to be used during rendering when the corresponding ASF attribute value
is BUNDLED. The following marker ASFs are defined: MARKER TYPE ASF, MARKER
SIZE ASF, and MARKER COLOUR ASF.

3.8.2.1 General attributes

CLIP INDICATOR determines whether object clipping is to be applied to the marker object;

CLIP RECTANGLE used in determining the effective clip region to be applied to a marker object if the associated
CLIP INDICATOR is ON;

AUXILIARY COLOUR determines the colour to render the portions of a marker object, other than the foreground of a

marker glyph, if the TRANSPARENCY attribute value is OPAQUE. The colour selection

15
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mode in which the auxiliary colour was specified determines whether the AUXILIARY

COLOUR attribute value is interpreted as a direct or indexed colour value during rendering;
TRANSPARENCY determines whether the portions of a marker object, other than the foreground of a marker

glyph, are rendered using the AUXILIARY COLOUR attribute. If the TRANSPARENCY
attribute value is TRANSPARENT, any previously drawn parts of the picture are unaffected

by these portions of a marker object;

DRAWING MODE
drawing surface (defined in ISO/IEC 9636-6);

PICK IDENTIFIER (defined in ISO/IEC 9636-4).

determines how the rendered (and rastered) object is mixed with what already exists on the

3.8.3 MarKker geometry

The locus of a marker is defined to be the single point which positions it. The rendering of the marker relative
which extends ip two-dimensional space, is its shape.

The size of a mprker is determined by the MARKER SIZE attribute value. The MARKER SIZE-attribute value
using one of twp specification modes, SCALED or VDC. If the specification mode is SCALED, the size is inter
nominal devicel-dependent marker size multiplied by the given marker size attribute yalue; hence, the marke
affected by any transformations. If the specification mode is VDC, the size is interpretéd in VDC units and
segment and copy transformations and the VDC-to-Device Mapping.

The shape of
when rendered)l Only the marker size (except in the case of marker type 1/(dot)) may be transformed. The tran
marker size may be described as follows: consider the ratio of the length{ofja vector after transformation to its Iq
choose a vectol which maximizes this ratio. The resulting ratio is the‘Euclidean norm of the (2 x 2) transform
to scale the marker.

3.83.1 generacy of marker objects

Degeneracy of
transforming cq

If the Virtual Di

ordinate data.

bvice cannot render a marker of thes¢xact specified size, the closest available size shall be used.

3.8.4 MarKer clipping

Marker object
values: LOCU

INDICATOR a
For LOCUS clipping, the mathematical loci of the markers (i.e. the defining points) are clipped at the intersec
effective clip region assoCiated with the graphic object before shape rendering is applied. Hence, part of the shapg

may appear ou ide the-effective clip region. No portion of a marker symbol is rendered if its defining point lies ¢

S, SHAPE, or LOCUS THEN SHAPE. However, object clipping only applies if the asso
tribute value is ON;

kers is never affected by transformations (e.g. a circle used as*a marker type shall always app?

to its locus,

s interpreted
preted as the
r size is not
is subject to

as a circle
ormation of
ngth before;
htion matrix.

marker objects may arise either due to the'client's specifications or unintentionally due to round-off error in

lipping is controlled By, the MARKER CLIPPING MODE attribute, which can have one of three possible

ciated CLIP

tion with the
of a marker
utside of the

nothing is drawn outside the effecuve cllp reglon) Poruons of a marker symbol may appear inside the effectiv
even though that symbol's locating point is outside.

p region (i.e.
¢ clip region

For LOCUS THEN SHAPE clipping, the mathematical loci of the markers are clipped as with locus clipping, and then

subsequently the rendered shapes of the markers are again clipped as in SHAPE clipping to assure no portion
shape is rendered outside the effective clip region.

16
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3.9 Text primitives

3.9.1 Text functions

Concepts

Text display in the CGI is produced by either a “simple” or “compound” text object. A compound text object is one that
requires several text primitives to fully specify and is aligned and displayed as a single unit. The CGI provides the following

text functions:
TEXT generates a text primitive (which may begin a compound text object) aligned to a phrticular point;
RESTRICTED TEXT generates a text primitive (which may begin a compound text object) aligned)to’a particular point
and constrained within a given area specified as a parallelogram;
APPEND) TEXT generates a text primitive which appends the specified character string to the compgund text object

3.9.2 Usqg

Each text fun|
(i.e. as the std

If the Output
function with
object, the ap|

If the Outpu
FINAL is iny
created text [
text object. |
compound te

During the O
Output Con
RESTRICTE
with the text

In general, a
attribute char
RESTRICTE

39.21

A GDP whic
to or from TH

under construction.

ge of text functions (compound text)

rt, continuation, or completion) of a compound text object.

State in the General Attributes and Output Control State List iS ACTIVE and a TEXT or RESTH
the “not final/final” flag set to FINAL is invoked, a text-ptimitive is generated which produce
pearance of which is controlled by the current text attribates:

oked, the Output State is set to TEXT OPEN and the construction of a compound text object is
rimitive. Subsequent APPEND TEXT functions-contribute text primitives to the construction of]
A\ final APPEND TEXT function, that is;'one with the “not final/final” flag set to FINAL,
kt construction. The Output State is then set to state ACTIVE.

utput State TEXT OPEN, “local” text attributes from the Text Attributes State List and General
ol State List are associated with/the individual text primitives generated by the various invoca

TEXT, and APPEND TEXT:'The “global” text attributes from the Text Attributes State Lis
bbject on completion of the compound text.

compound text object'can only be rendered after its completion because of text alignment and th
ges affect the definition of the text extent parallelogram. Note that the text extent parallelogram
D TEXT function is not affected by any attribute changes.

Usage of GDP

ction has a “not final/final” flag that indicates whether the generated t€xt primitive contributes to the construction

ICTED TEXT
s a simple text

State is ACTIVE and a TEXT or RESTRICTED, TEXT function with the “not final/final” flag set to NOT

begun with the
the compound
completes the

Attributes and
ions of TEXT,
are associated

e way in which
specified in the

h is defined as a text primitive may, in accordance with the GDP definition, cause transitions of the Output State

a GDP in state

XT’OPEN or contribute to compound text objects. Any variation or special handling applicable to

TEXT OPEN

intion.
1PHOh:

3.9.3 Text attributes

The appearance of all text primitives is described by specific text attributes and other general attributes.

39.3.1

Local text attributes

The following attributes are “local” for text primitives, that is, they are associated with text primitives which produce simple
text objects and with individual text primitives which contribute to the construction of compound text objects.

CHARACTER HEIGHT determines the height of the character body measured along the character up vector for the text

object (see 3.9.4);

CHARACTER EXPANSION FACTOR determines the width/height ratio of the characters of a text object (see 3.9.4);
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393.2 Glpbal text attributes

TEXT FONT INDEX determines the font to use in rendering the text string (see 3.9.6);
ALTERNATE CHARACTER SET INDEX determines an alternate character set which may be used within the text

string (see 3.9.6);
CHARACTER SETINDEX determines the normai character set used for characters in the text stri ng (see 3.9.6);
TEXT COLOUR determines the colour with which the text object is rendered. The colour selection mode in
which the text colour was specified determines whether Lhe TEXT COLOUR attnbute value is
interpreied as a direct or indexed colour value during rende See 3.4 f jescription of

how colours are defined in the CGI;
TEXT BUNDLE INDEX determines the text bundle to be used during rendering if any of the text ASPattribute values

Ala YT L 1.2 0 Y ") "¢
arc BUNDLED. The fu“uwuls text attribute valucs m may be bundled: TEXT FONT UNUEA,

TEXT PRECISION, CHARACTER SPACING, CHARACTER EXRANSION FA[CTOR, and
TEXT COLOUR;

Text ASFs determine which attribute values of the text bundle referenced-bythe TEXT BUNDLE INDEX
attribute are to be used during rendering when the corrésponding ASF attribyte value is
BUNDLED. The following text ASFs are defined:- TEXT FONT INDEX A|SF, TEXT
PRECISION ASF, CHARACTER SPACING ASF,,CHARACTER EXPANSION FACTOR
ASF, and TEXT COLOUR ASF;

The following aftributes are global for text primitives, that is, they are associated with text primitives which prodluce simple

text objects and yith complete compound text objects as a whole.

39.3.3 Geperal attributes

CHARACTER ORIENTATION  determines the character @ip vector and character base vector for the text ¢bject when

rendered (see 3.9.4);
TEXT PRECISION determines the requested-reéndering quality of the text object;
TEXT PATH determines the “writing” direction of the characters of the text string with respect [o character

orientation (see 3.9.4);

TEXT ALIGNMENT determines theposition of the text extent parallelogram in relation to the text ppsition (see
3.9.4);

CHARACTER CODING ANNOUNCER determines the interpretation of the string parameter and techniques for
switching character sets according to ISO 2022 (see 3.9.6).

The following general attributes are associated with text primitives — AUXILIARY COLOUR and TRANSPAREN[Y as local
attributes; CLIP INDICATOR, CLIP RECTANGLE, PICK IDENTIFIER, and DRAWING MODE as global attributes.

18

CLIP INDIJATOR rmines whether obj lipping i

CLIP RECTANGLE used in determining the effective clip region to be applied to a text object if the associated
CLIP INDICATOR is ON;

AUXILIARY COLOUR determines the colour to render the portions of the body of a character, other than the
foreground of a character glyph, if the TRANSPARENCY attribute value is OPAQUE. The
colour selection mode in which the auxiliary colour was specified determines whether the
AUXILIARY COLOUR attribute value is interpreted as a direct or indexed colour value
during rendering;

TRANSPARENCY determines whether the portions of the body of a character, other than the foreground of a
character glyph are rendered using the AUXILIARY COLOUR attribute value. If the
TRANSPARENCY attribute value is TRANSPARENT, any previously drawn parts of the
picture are unaffected by these portions of characters;


https://iecnorm.com/api/?name=5898ac45f172e87899a47d078f69b379

ISO/IEC 9636-3 : 1991 (E)
Text primitives Concepts
DRAWING MODE determines how the rendered (and rastered) object is mixed with whatalready exists on the drawing

surface (defined in ISO/IEC 9636-6);
PICK IDENTIFIER (defined in ISO/IEC 9636-4).

3.9.4 Text geometry

The character body reference lines are illustrated in figure 5. The character body normally encloses all of the drawn parts (kerning
excepted) of all characters in the font (that is, no descender extends lower than the bottom reference line, and no accent mark or
oversized symbol extends higher than the top reference line). The left and right reference lines of the character body may be defined
on a per character basxs to accommodate vanable w1d[hs and proporuonal spacmg The body exceeds the actual character symbol
width and height-as-ne : :

NOTE - This insures that text is readable and adequately separated when adjacent character bodies are flush (Le. when
CHARIACTER SPACING is 0) and multiline text can be created using continuous values of TEXT ALIGNMENT without

In some cases, p font may have been designed so that some elements (i.e. “bowls” and “arms”) of the font may extend beyond the
character body fhorizontally; however, the RESTRICTED TEXT function still requires that all visiblé portions of tHe character be

The CHARA! R HEIGHT attribute specifies the VDC distance between the caplinié and baseline of the font (se¢ figures 5 and
6) measured alqng the character up vector. Note that if the character up vector is not perpendicular to the character bhse vector, the

distance from the baseline to the capline measured perpendicular to the bas€ling will be less than the CHARACTER HEIGHT
attribute. The QGHARACTER HEIGHT attribute also affects the character width in such a way that the aspect ratio of the character
body is not chapged.
Top Body | |
1— CAP — RN s
S 7
CHARACTER 1y ¢ = A
HEIGHT N
=¥ BASE — SO
BOTTOM

LEFT CENTRE RIGHT

Figure 5 — Character body reference lines
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CHARACTER HEIGHT = 1.0
CHARACTER EXPANSION FACTOR = 1.0

ABC

CHARACTER HEIGHT = 1.5

CHARACTER HEIGHT = 1.0
CHARACTER EXPANSION.FACTOR = 1.5

CHARACTER HEIGHT =2.0
CHARACTER EXPANSION FACTOR = 0.75

@ pelellS
)

B
AB
B

Figure 6 - CHARACTER HEIGHT and CHARACTER EXPANSION FACTOR

The CHARACT|ER EXPANSION FACTOR attributé.specifies the deviation of the width to height ratio of the charagters from the
ratio indicated by the font designer (see figure 6):

The CHARACTIER SPACING attribute specifies how much additional space is to be inserted between two adjacent chgracter bodies
(see figure 7). Ifjthe value of CHARACTER SPACING is zero, the character bodies are arranged flush with one another along the
TEXT PATH wijth only the inter-character spacing designated by the font designer. If the value of CHARACTER SPACING is
positive, additignal space is inserted-between character bodies. If the value of CHARACTER SPACING is nega ive, adjacent
character bodieq overlap although the character symbols themselves might not. Character spacing is specified as a fraction of the
CHARACTER HEIGHT.

The CHARACTER ORIENTATION attribute specifies the character up vector and base vector, which determine tle orientation
and skew of th¢ chdracters, and also determine the sense of RIGHT, LEFT, UP, and DOWN for TEXT PATH and TEXT
ALIGNMENT (seg& figures 8 and 9).

The Virtual Device uses the ratio of the length of the transformed base vector to the length of the transformed up vector to scale
the CHARACTER SPACING for text paths RIGHT and LEFT, and the CHARACTER EXPANSION FACTOR in all cases, before
these are used to display the text.

394.2 Text path

TEXT PATH has the possible values of RIGHT, LEFT, UP, and DOWN. It specifies the writing direction of the text string (see
figures 7 and 15).
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CHARACTER HEIGHT = 1.0
C D CHARACTER SPACING = 0.67
TEXT PATH = RIGHT

1.0

||
>
0

CHARACTER HEIGHT = 1.0
! CHARACTER SPACING = -0.67
TEXT PATH = RIGHT

>

CHARACTER HEIGHT = 1.0
CHARACTER SPACING =2.0
TEXT PATH = DOWN

vy

O

O

Figure 7 - CHARACTER SPACING

RIGHT means in the direction of the character base vector.
LEFT means 180° from the character base vector.
UP means in the direction.of the character up vector.

DOWN means 180° from (the character up vector.

For the UP and DOWN text path.directions, the characters are arranged so that the centres of the character bodies are on a straight
line in the direction of the eharacter up vector. For the LEFT and RIGHT text path directions, the characters are arranged so that
the baselines otLthe characters are on a straight line parallel to the direction of the character base vector.

NOTE —-bechuse 6f the effect on TEXT PATH, itis recommended that skewed character orientation vectors not be used to simulate
slanted|orifalicized fonts when TEXT PATH is UP or DOWN.

These composition rules also apply when characters of different heights, expansion factors, or fonts are intermixed in a compound
text object by means of attribute changes between a TEXT function and subsequent APPEND TEXT functions.

3943 Text alignment

When aligning a text object, alignment of text is with respect to a text extent parallelogram relative to CHARACTER
ORIENTATION, which is derived by joining the character bodies of the characters in the string according to the current status of
the attributes and the composition rules described. The text extent parallelogram is the smallest parallelogram with sides parallel
to the character orientation vectors and containing all of the character bodies in the text object.

The TEXT ALIGNMENT attribute controls the positioning of the text extent parallelogram in relation to the text position (see
figures 10, 11, 12, and 13).

o
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(=

CHARACTER UP VECTOR = (-1, 3)

Y
CHARACTER BASE VECTOR = (3, 1)

X
CHARACTER ORIENTATION = (143, 3, 1)

TEXT PATH = RIGHT
CHARACTER HEIGHT = 2.0

Figure 8§ - CHARACTER ORIENTATION

CHARACTER UP VECTOR = (-1.5, 3)

\Y

X

CHARACTER ORIENTATION = (-1.5, 3,4.5, 1)
TEXT PATH = RIGHT
CHARACTER HEIGHT = 2.12

Figure 9 - CHARACTER HEIGHT and CHARACTER ORIENTATION with skewed orientation vectors

22


https://iecnorm.com/api/?name=5898ac45f172e87899a47d078f69b379

ISO/IEC 9636-3 : 1991 (E)

Text primitives Concepts

CHARACTER HEIGHT = 1.0
C D CHARACTER SPACING = 0.67
TEXT PATH = RIGHT

1.0

L
>
o

CHARACTER HEIGHT = 1.0
CHARACTER SPACING = -0.67
TEXT PATH = RIGHT

r.:

>

CHARACTER HEIGHT = 1.0
CHARACTER SPACING =2.0
TEXT PATH = DOWN

vy

O

O

Figure 7—- CHARACTER SPACING

RIGHT mg¢ans in the direction of the character base vector.
LEFT mgans 180° from the characterbase vector.

UP m¢ans in the direction of the character up vector.
DOWN m¢ans 180° from the.character up vector.

For the UP and DOWN text path diréctions, the characters are arranged so that the centres of the character bodies are on  straight
line in the direction pf the charaCter up vector. For the LEFT and RIGHT text path directions, the characters are arranged so that
the baselines of the fharacters are on a straight line parallel to the direction of the character base vector.

NOTE —because pf theleffect on TEXT PATH, it is recommended that skewed character orientation vectors not be used to simulate
slanted or italicized fonts when TEXT PATH is UP or DOWN.

These composition rules also apply when characters of different heights, expansion factors, or fonts are intermixed in a compound
text object by means of attribute changes between a TEXT function and subsequent APPEND TEXT functions.

3943 Text alignment

When aligning a text object, alignment of text is with respect to a text extent parallelogram relative to CHARACTER
ORIENTATION, which is derived by joining the character bodies of the characters in the string according to the current status of
the attributes and the composition rules described. The text extent parallelogram is the smallest parallelogram with sides parallel
to the character orientation vectors and containing all of the character bodies in the text object.

The TEXT ALIGNMENT attribute controls the positioning of the text extent parallelogram in relation to the text position (see
figures 10, 11, 12, and 13).
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P
TEXT ALIGNMENT = (RIGHT, TOP, 0, 0)
TEXT PATH = RIGHT
TEXT ALIGNMENT = (LEFT, BASE, 0, 0)
P TEXT PATH = RIGHT

Concepts

A TEXT ALIGNMENT = (CENTRE, BOTTOM, 0, 0)
TEXT PATH = DOWN
B

O A TEXT ALIGNMENT = (LEFT, HALF, 0, 0)
TEXT PATH = DOWN
B
Px
? C
Px Text position QI

Figure 10 — Discrete text alignment

The horizontal alignment type of TEXT jALIGNMENT has five possible values: LEFT, CENTRE, RIGK

T, NORMAL

HORIZONTAL, and CONTINUOUS HORIZONTAL. If the horizontal alignment type is LEFT, the left side of the text extent

parallelogrampasses through the textposition. Similarly, if the value is RIGHT, the right side of the text extent parall
through the text position. If the herizental alignment type is CENTRE, the text position lies on a line parallel to and mj
the left and right sides of the text.extent parallelogram. In this case, if TEXT PATH equals UP or DOWN, the strai
through the cgntrelines of-the.characters also passes through the text position.

If the horizontal alignment type is CONTINUOUS HORIZONTAL, the text position lies on a line parallel to the
extent parallelogram whose relative position with respect to the left and right ends of the text extent parallelogram

elogram passes
d-way between
rht line passing

ends of the text
is specified by

the continuoug horizontal alignment parameter. A value of 0.0 corresponds to the left end and a value of 1.0 corres
end. Negative T '

nds to the right

The vertical alignment type of TEXT ALIGNMENT has seven possible values: TOP, CAP, HALF, BASE, BOTTOM, NORMAL
VERTICAL, and CONTINUOUS VERTICAL. A vertical alignment type of TOP, CAP, HALF, BASE, or BOTTOM causes the
text to be placed such that the corresponding reference line of one of the character bodies in the text string passes through the text
position. In cases where this may be different for different characters, the ambiguity is resolved in accordance with tables 5 and 6.

If the vertical alignment type is CONTINUOUS VERTICAL, the text position lies on a line parallel to the top of the text extent
parallelogram whose relative position with respect to the bottom and top of the text extent parallelogram is specified by the
continuous vertical alignment parameter. A value of 0.0 corresponds to the bottom side and a value of 1.0 corresponds to the top

side. Negative values and values in excess of 1.0 are allowed. (See figure 11.)
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ABCD

ABCD

Text primitives

TEXT ALIGNMENT = (CONTINUOUS HORIZONTAL,
BASE, 0.25, 0)
TEXT PATH = RIGHT

TEXT ALIGNMENT = (CONTINUOUS HORIZONTAL,
CONTINUOUS VERTICAL, -0.25, -0.25)
TEXT PATH = RIGHT

Px

For both horizor
indicated with th|
treated as defing

24

b

A

BCD

FGH

E

F
G

OO [m

H

Figure 11 — Continuous text alignment

Table 5 — Definition of alignment points: TEXT PATH = LEFT or RIGHT

TEXT ALIGNMENT = (CONTENUOUS HORIZONTAL, TOP, 0, 0)
TEXT PATH = DOWN
String 1 = "ABCD"

TEXT ALIGNMENT-£ (CONTINUOUS HORIZONTAL, TOP, -2.0, 0)
TEXT PATH = DOWN
String 2 = "EFGH"

TEXT ALIGNMENT = (LEFT, CONTINUOUS VERTICAL, (, 1)
TEXT PATH = RIGHT
String 1 = "ABCD"

TEXT ALIGNMENT = (LEFT, CONTINUOUS VERTICAL, (), 2.5)
TEXT PATH = RIGHT

String 2 = "EFGH"

P w Text position

tal and vertical'alignment types, normal values are converted to the appropriate value for the current text path (as
b description of the TEXT ALIGNMENT function in clause 5) at the time of atext object's elaboration dnd thereafter

d above,

TOP

CAP
HALF
BOTTOM
LEFT
RIGHT
CENTRE

topline farthest from the baseline

capline farthest from the baseline

halfline farthest from the baseline

bottomline farthest from the baseline

leftmost edge of leftmost character body

rightmost edge of rightmost character body

halfway between LEFT and RIGHT as defined above
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CHARACTER UP VECTOR = (-1.5, 3)

Y
CHARACTER BASE VECTOR = (4.5, 1)

X

CHARACTER ORIENTATION = (-1.5,3,4.5, B
TEXT PATH = RIGHT
CHARACTER HEIGHT =2.12

Px Text position TEXT ALIGNMENT = (LEFT, CONTINUOUS VERTICAL, 0, 2.0)

Figure 12 — Continuous text alignment.with skewed orientation vectors

Table 6 — Definition of alignment points: TEXT PATH = UP or DOWN

TOP topline oftopmost character

CAP capline of topmost character

HALF halfway between halflines of topmost and bottommost character
BASE baseline of bottommost character

BOTTOM bottomline of bottommost character

LEFT left edge farthest from the centre line

RIGHT right edge farthest from the centre line

Note that the ralationship of topline to capline, bottomline to baseline, and the placement of the halfline are font-dependent. It is
for this reason that the various defining lines of the text extent parallelogram need not be derived from the same character body.
This is a functipn of the CHARACTER HEIGHT, TEXT FONT INDEX, and CHARACTER EXPANSION FA(JTOR changes
within a string.

The continuous values of alignment alfow The display of multiline Text, and may ensure that The ascenders of one row and the
descenders of the next do not overlap. Use of continuous horizontal and continuous vertical alignments provides this ability for all
values of TEXT PATH. Since inquiry of the dimensions of the text extent parallelogram cannot be provided in a one-way output
environment, other means have been provided to align more than one row of characters to the same text position. This means that
the alignment parameters are permitted to exceed the maximum dimensions of the text extent parallelogram. Use of a continuous
parameter allows specification of inter-row space, analogous to intercharacter space (see figure 11).

As an example of the set of the continuous alignment attributes, consider the display of four rows of left-justified text, each
specified by a single TEXT function. To ensure that ascenders and descenders do not interfere between rows and that, in addition,
there is a space of at least one-half the maximum size of a character between the descenders of one row with raised accent
marks or oversized symbols of another row, the TEXT ALIGNMENT function should set the horizontal and vertical alignment
types to (LEFT, CONTINUOUS VERTICAL) and the continuous vertical alignment value to 0.0. Then, the first row is output
with the text position equal to the lower-left corner of the string. The continuous vertical alignment value can then be set
to 1.5, and the second row output with the same text position. This places the second row below the first row because of

25


https://iecnorm.com/api/?name=5898ac45f172e87899a47d078f69b379

ISO/IEC 9636-3 : 1991 (E)

Concepts Text primitives

the change in alignment. The last two rows are output in the same way with the continuous vertical alignment value set to 3.0 and
4.5, and the text position parameters to the TEXT function unchanged. A value of 1.0 assures no overlap between rows; a value
greater than 1.0 guarantees additional space. A similar use of CONTINUOUS HORIZONTAL alignment can be made when the
text path is DOWN.

Figure 13 illustrates examples of the use of APPEND TEXT in combination with discrete text alignment attribute values.

The foregoing examples have been illustrated for the case of the character up vector and the character base vector being orthogonal
(i.e. the text extent parallelogram is arectangle). When these orientation vectors are not orthogonal, the text extent parallelogram's
sides remain parallel to the two orientation vectors. The centreline is skewed to remain parallel with the left and right edges of the
text extent parallelogram The he1ght of the text extent parallelogram is measured along the skewed edge (not perpend1cular to the

baseline). The e LEFT is in the

opposite diredti

e

TEXT ALIGNMENT = (CENTRE, CAP, 0, 0)
TEXT PATH/= RIGHT

CHARACTER HEIGHT = 2.0

String.="Big"

CHARACTER HEIGHT = 1.0
Appended String = "Little"

TEXT ALIGNMENT = (RIGHT, HALF. 0, 0)
TEXT PATH = DOWN

xP CHARACTER HEIGHT = 1.0
CHARACTER EXPANSION FACTOR = 1.0
String = "Normal"

N
0
r
m
?

CHARACTER EXPANSION FACTOR =2.0
Appended String = "Wide"

2

Figure 13 - Discrete text alignment with appended text and proportional spacing

P x Text position
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3944 Text precision

Concepts

The fidelity with which the text attributes are realized on the CGI Virtual Device is controlled by the text precision attribute.

Text precision may have one of the following possible values:

STRING: The starting position of the entire text string is evaluated correctly. The pick identifie

r and the text

colour of the text string are also evaluated correctly. The realization of other text attributes is allowed to

differ from that specified. Clipping of a text string whose text extent parallelogram
boundary of the effective clip region is implementation-dependent.

CHARACTER: The position of each character of the rendered text string and the placement and orie

intersects the

ntation of the

rendered text string satisfies the relevant text attributes, as described above. The skew, orientation, and

—size of eacirimtividuat character isattowed todif fer fronr that specified by the Tetevant

All characters of the text string which lie either entirely inside or outside the effectived
clipped as appropriate. Clipping of characters whose character body intersects the bo
effective clip region is implementation-dependent.

STROKE The placement, skew, orientation, and size of all characters of the text string satisfig
attributes, as described above. Characters are clipped to the geometric accuracy of the Vir

in SHAPE clipping.
During comp(
index, the highest text precision value that has been used during the definition of the/compound text object is us¢

3945 Restricted text

The text attribjutes apply in the same way to a text object formed from theRESTRICTED TEXT function. De|

the extent of
specifies the s|
parallelogram
SPACING, T]

dependent mahnner so that all of the specified text string fitsowithin the parallelogram and the extent of the di

does not exceg

3.9.4.6

Degeneracy o
transforming (
is prohibited.

h string is generally not possible in a 1-way output enyironment, hence the RESTRICTED T
ze of a text extent parallelogram. If the text string, as'displayed by the current text attributes, wo
derived from this parameter, then the text attribut¢es'CHARACTER EXPANSION FACTOR, ¢
EXT FONT INDEX, TEXT PRECISION, and €HARACTER HEIGHT are adjusted in an i

d the parallelogram.

Degeneracy of text objects

f text objects may arise eitherdue to the client's specifications or unintentionally due to rour

text attributes.
lip region are
undary of the

s all the text
tual Device as

und text construction, when text precision is changed explicitly or as a‘fesult of a change in the text bundle

d.

termination of
EXT function
nld exceed the
'HARACTER
lementation-
played string

d-off error in

oordinate data. However, specifying a vector of length zero for the character up vector or chara

should main
precision) is aj

If the Virtual
height will be

3.95 Tex
The type of ¢

oided.

evice cannot rénder a text object at the exact specified character height, the next smaller availablg
sed. If no such height is available, the next larger height available will be used.

clipping

cler base vector
Furthermore, since only the-directions and length ratio for those vectors affect rendering, an implementation
n a scaling of the vectors during transformation such that any problem of accidental rounding to zero (or loss of

implemented

i

text graphic object, as follows:

clipping.

For STROKE precision text, clipping always proceeds in a manner consistent with SHAPE clipping.

Note that a Virtual Device is always allowed by ISO/IEC 9636 to use SHAPE clipping for all text precisions.

For STRING precision text, clipping may proceed on a per string basis, in a manner consistent with LOCUS clipping.
For CHARACTER precision text, clipping may proceed on a per character basis, in a manner consistent with LOCUS
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3.9.6 Text fonts and character sets

39.6.1 Fonts in the CGI

Selection of a font (that is, the style of the characters to be displayed) from among available fonts is achieved using the TEXT
FONT INDEX function. The assignment of particular font names to font indices used as values of the parameter to TEXT
FONT INDEX is achieved using the function FONT LIST. The FONT LIST function may be used at various times throughout
the specification of a picture. Whether changes of the List of Font Names affect the appearance of any rendered text is
indicated by the Dynamic Modification Accepted For Font List entry in the Text Description Table.

The choice of character font is determined independently of the character set. However, the specified font and the character
sets being used| should be related in order to display meaningful text strings. Roman and Gothic are examples ¢f commonly
used fonts for Ljatin-based alphabets.

3.9.6.2 Using multiple character sets

There are seve:
determined by
CHARACTER

effector contro}
of the CHARA

permit standard
1SO 2022. The
set and the G2
code. The ass
ALTERNATE
performed duri

the CHARACTER SET LIST function.

These code ext¢nsion techniques apply to string parameters of text functions. For strings which are part of a data
ESCAPE, GET|ESCAPE, or GDP function, whether or notithe code extension technique applies is specified in th

of the particul

3.9.7 Errorsin TEXT OPEN state

39.7.1 N

Attribute and g
TEXT OPEN g
error and are ig]

39.7.2 g

When overflow
Subsequent pri

ral methods for specifying a string containing characters from different character-sets. The mg

the CHARACTER CODING ANNOUNCER function. The default or normal technique i
SET INDEX function, and restrict the contents of the text strings to printing Characters and s
codes such as CR and LF are permitted, but their interpretation is implementation-dependent). €
CTER CODING ANNOUNCER function or use of the ALTERNATE,CHARACTER SET IND
ized use of 8-bit characters between SI, SO, and ESC control codeSwithin the text string, in acc
ALTERNATE CHARACTER SET INDEX function is used to select a character set to be used as
set. The G1 set is used both for 8-bit characters in columns,10-15 of the code table, and with th
gnment of particular character sets to the index parameter of both CHARACTER SET

g the generation of the text primitive and are not affécted by any later changes resulting from an

escape or GDP.

on-contributing functions

ontrol functions notdirectly contributing to the construction of compound text objects are perr
fate, and have their normal effect on the corresponding state list entries. Non-contributing primit
hored.

)verflow of the text buffer

thod used is
5 to use the
aces (format
Dther settings
EX function
brdance with
both the G1
e SO control
INDEX and

CHARACTER SET INDEX is done with the CHARACTER SET LIST function. These assignments are

nvocation of

record of an
e description

pitted during
lves cause an

occurs during TEXT OPEN state, a single error is generated and the CGI device stays in state Tj
mitivés which would have contributed to the compound text are ignored without generating addi

[EXT OPEN.

ponal erTors;

other behaviour and error conditions defined for TEXT OPEN state remain the same after overflow. When an APPEND TEXT
with the “not final/final” flag of FINAL is invoked, as much of the compound text as had been entered into the text buffer
when the overflow occurred is used and global attribute values in effect are associated with it before it is passed on down the

pipeline.

3.9.8 Allowed latitude

The following levels of compound text support are permitted for a CGI Virtual Device: NONE, GLOBAL, and LOCAL. The
implemented level of support is indicated by the Compound Text Capability entry in the Primitive Support Description Table.

A level of NONE indicates that the Virtual Device does not support compound text objects in any form. That is, the
functions TEXT and RESTRICTED TEXT are only permitted with the “not final/final” flag set to FINAL; APPEND
TEXT is not supported.
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— A level of GLOBAL indicates that the Virtual Device does not support local text attribute changes between text
primitives contributing to a compound text object. All associated attribute values are taken from the state lists at the
time of the “final” APPEND TEXT.

—  Alevel of LOCAL indicates full support of compound text objects as described in 3.9.2.

3.10 Fill primitives

3.10.1 FilTu.nd.iuns
The CGI provides the following functions which generate fill primitives:

POLYGON defines an area bounded by lines defined by a list of points;

POLYGON SET defines a set of areas bounded by lines defined by a list of pointsand subject {o edge control
flags;

RECTANGLE defines a rectangular area oriented parallel to the VDC axes;

CIRCLE defines a circle specified by a centre point and a radius;

CIRCULAR ARC CENTRE CLOSE
CIRCULIAR ARC THREE POINT CLOSE defines a subregion of a circle specified by one of two parameferizations and
a close type that selects between either PIE-or €HORD style closure;

ELLIPSH defines an ellipse specified by a centre-peint and a conjugate radius pair;

ELLIPTICAL ARC CLOSE defines a subregion of an ellipse specified by a centre point, a conjugate radius pair, and
start and end vectors, together with' a closure flag that selects between either BIE or CHORD
style closure.

In addition to| the above fill primitives, an arbitrary fillediregion may be constructed as a compound object usIfnline and fill
primitives andl the closed figure control functions as deseribed in 3.10.5. Closed figure objects are filled in the same manner as
other fill objerts and use the same set of fill attributes.

3.10.2 Filljattributes

The appeararjce of fill primitives is determined by specific fill attributes, and other general attributes. (S¢e 3.10.5 for a
description off the association of fill‘attributes in closed figures.)

3.10.2.1 Interior attributes

INTERIQR STYLE determines the style of filling of the interior of a fill object (see below);
FILL CQLOUR determines the colour in which filling is performed for interior styles HOLLQW, SOLID, or
HATCH. The colour selection mode in which the fill colour was specified detefmines whether
OURattribute—valueis-interpreted-as-a-direct-or-indexed-eoledr value during
rendering. See 3.4 for a description of how colours are defined in the CGI;
HATCH INDEX determines the hatch style to be used if the interior style is HATCH;
PATTERN INDEX determines the pattern entry in the pattern table to be used if the interior style is PATTERN;

FILL BITMAP IDENTIFIER determines the bitmap to be used if the interior style is BITMAP. The value of Fill Bitmap
Identifier in the Fill Attributes State List is specified by the function FILL BITMAP defined in
ISO/IEC 9636-6;

FILL BITMAP determines the bitmap region to be used if the interior style is BITMAP. The value of Fill
Bitmap Region in the Fill Attributes State List is defined by the function FILL BITMAP
specified in ISO/IEC 9636-6;
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FILL BUNDLE INDEX determines the fill bundle to be used during rendering when the corresponding fill ASF values
are BUNDLED. The following fill attribute values may be bundled: INTERIOR STYLE, FILL
COLOUR, HATCH INDEX, PATTERN INDEX, FILL BITMAP IDENTIFIER, and FILL
BITMAP REGION;

Fill ASFs determine which attribute values of the fill bundle referenced by the FILL BUNDLE INDEX
attribute are to be used during rendering when the corresponding ASF attribute value is
BUNDLED. The following fill ASFs are defined: INTERIOR STYLE ASF, FILL COLOUR
ASF, HATCH INDEX ASF, PATTERN INDEX ASF, and FILL BITMAP ASF. The FILL
BITMAP ASF controls both fill bitmap attributes;

PATTERN SIZE

erior style is

FILL REFHRENCE POINT determines the origin position of the pattern or bitmap repetition if thé) intdrior style is
PATTERN or BITMAP.

The fill interior §tyle is used to determine the style in which fill objects are to be filled. It has the following values:

HOLLOW: | the interior is not filled, but the clipped boundary of the fill object is rendéréd using the assofiated FILL
COLOUR;

SOLID: the interior is filled using the associated FILL COLOUR;

PATTERN:| the interior is filled with repetitions of the pattern selected from the pattern table by the PATTERN INDEX
function; the repetitions have their origin at the FILL REFERENCE POINT attribute value and their size
and shape are determined by the PATTERN SIZE attributecvalue;

HATCH: | the interior is filled with the hatch style selected by the associated HATCH INDEX, rendered in the
associated FILL. COLOUR;

EMPTY: | no representation of the interior is rendered,;

BITMAP: | the interior is filled with repetitions of the, bitmap region determined by the FILL BITMAP IDENTIFIER
and FILL BITMAP functions. The origin-of the repetitions is specified by the FILL REFERENCE POINT
function.

For interior styl¢ PATTERN, the pattern is defined'by a pattern table entry selected by the pattern index, which pecifies an
array (nx, ny) of|colour specifiers. The size, shape; and start position of the pattern are specified by a pattern parallelogram, as
defined by patt¢rn width and height vectorslocated relative to the associated FILL REFERENCE POINT. [The pattern
parallelogram ig conceptually divided into cells; nx cells in the width vector direction and ny cells in the hgight vector
direction. Each gell is thus (pattern width/nx) wide and (pattern height/ny) high, as measured parallel to the sides of the pattern
parallelogram.

The pattern pargliclogram for.interior style BITMAP, which is the Fill Bitmap Region defined through use gf the FILL
BITMAP functign, is alwaySsectangular and never transforms. See the FILL BITMAP function described in ISO/IEC 9636-6,
5.3.2 for specififation of how the associated attributes of TRANSPARENCY and AUXILIARY COLOUR arq applied in
rendering this inferiorstyle.

The array of colours’of the selected pattern is mapped onto the array of cells as follows: for interior style PATTERN, the
colour array element (1, ny) is mapped to the pattern parallelogram cell which is located at the associated FILL REFERENCE
POINT; for interior style BITMAP, pixel (1, ny) of the FILL BITMAP is located at the FILL REFERENCE POINT. Colour
array elements with increasing first dimension are associated with successive cells in the direction of the width vector, and
colour array elements with decreasing second dimension are associated with successive cells in the direction of the height
vector. In this way, each of the nx*ny colour array elements is associated with one of the nx*ny cells of the pattern box.

Conceptually, the pattern parallelogram so defined is replicated in directions parallel to the vectors of the PATTERN SIZE
until the interior of a fill object to which the pattern is to be applied is completely covered.

3.10.2.2 Edge attributes

EDGE TYPE determines the type of edge (e.g. solid, dotted, or dashed) with which a fill object is rendered if
the edge visibility is VISIBLE;
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SPECIFICATION MODE OF EDGE WIDTH determines whether the EDGE WIDTH attribute value is interpreted as a

scaling factor or a VDC width during rendering (see 3.10.3);

EDGE WIDTH determines the width of edge with which a fill object is rendered if the edge visibility is
VISIBLE;

EDGE VISIBILITY determines the visibility of the edges of a fill object when rendered;

EDGE COLOUR determines the colour with which the edges of a fill object are rendered if the edge visibility is
VISIBLE. The colour selection mode in which the edge colour was specified determines
whether the EDGE COLOUR attribute value is interpreted as a direct or indexed colour value
during rendering;

EDGE CLIPPING MODE determines the type of object clipping to be performed during rendering (see|3.10.4);

EDGE BUNDLE INDEX determines the edge bundle to be used during rendering when the corresponding edge ASF
values are BUNDLED. The following edge attribute values may bebundled: EDGE TYPE,
EDGE WIDTH, EDGE COLOUR, and EDGE VISIBILITY;

Edge ASFs determine which attribute values of the edge bundle referenced by the EDGE BUNDLE
INDEX attribute are to be used during rendering when the-corresponding ASF httribute value
is BUNDLED. The following edge ASFs are defined: EDGE TYPE ASF, EDGE WIDTH
ASF, EDGE COLOUR ASF, and EDGE VISIBILITY-ASF.

3.10.2.3 [General attributes
The following general attributes are associated with fill primitives — AUXILIARY COLOUR, TRANSPARENCY, and

DRAWING M
and PICK IDH

CLIP IND
CLIP RE(

AUXILIA

TRANSP.

DRAWIN

ICATOR
CTANGLE

lRY COLOUR

ARENCY

G MODE

PICK IDE

NTIFIER

[ODE as local attributes for edges, and global attributes for interiors; CLIP INDICATOR, CLIP R
NTIFIER as global attributes (see 3.10.5).

determines whether object clippingis to be applied to the fill object;

IECTANGLE,

used in determining the effective clip region to be applied to a fill object if the associated CLIP

INDICATOR is ON;

determines the colour\to render the gaps in a line for edge types other than
between hatch lings)for interior style HATCH, if the TRANSPARENCY atty
OPAQUE. The.¢olour selection mode in which the auxiliary colour was specifi
whether the”AUXILIARY COLOUR attribute value is interpreted as a direct or i
value during/rendering;

determines whether gaps in a broken edge or between hatch lines are rende

solid, or gaps
ibute value is
ed determines
hdexed colour

red using the

AUXILIARY COLOUR attribute value. If the TRANSPARENCY attribute value is

TRANSPARENT, any previously drawn parts of the picture lying within
unaffected;

determines how the rendered (and/or rasterized) object is mixed with what alrg
the drawing surface (defined in ISO/IEC 9636-6);

the gaps are

ady exists on

(Defined in ISO/IEC 9636-4.)

3.10.3 Fill geometry

3.10.3.1

Definition of fill object interior

For all fill objects in the CGI (including closed figures) a parity fill algorithm is used to determine those portions of the
interior as follows:

Any given point is considered inside the region if a ray cast from the given point to infinity, such that it misses all

vertices and arc endpoints used to define the explicit and implicit boundary portions of the region and never intersects
an arc tangentially, intersects the unclipped boundary of the region an odd number of times. Note that the ray may
intersect the boundary at a single point multiple times if the boundary passes through that point multiple times.
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3.10.3.2 Interaction of edge, boundary, and interior

Fill objects have a single edge which, in the case of closed figures and POLYGON SETs, may consist of several edge portions
depending on the exact nature of the fill object constructed. Each edge portion has associated edge attribute values. Parts of
edge portions which are clipped are discarded. Clipping of edges is performed identically to clipping of line objects, although
controlled by a separate object clipping mode.

The boundary, which is rendered only in the case of interior style HOLLOW, is considered to be the representation of the
interior. It is not a rendering of the edge.

If the edge portion is visible, it is rendered “in front of” the interior, i.e. the edge takes precedence over the interior when
rendered. In the case of interior style HOLLOW, implicit and explicit boundary portions may be partly visible, in addition to

- rendered edges.

3.10.3.3 R

Edges are rende
visibility). In pa

3.10.34 T

Rectangles, cird
abstract locus ¢
rectangles may
interior if HO
transformation
may be transfor

3.10.3.5 D

Degeneracy of
error in transfor

There are a nunber of ways in which a region of a fill object may be reduced to one with zero area, ¢.g. a POLY|
e coincident or collinear. It is also possible to generate a POLYGON or POLYGON SET where a sub-region of

all the points ar{
the fill object hg

Wherever such
CIRCLE whosd
length but not b
edge attributes

bndering edges

rticular, edge widths are treated in the same way as line widths (see 3.7.3).

ransformation of fill objects

ular, and elliptical fill objects are abstractly rendered before transformations are applied. Therefo
pf these fill objects is subject to transformation. After transformation) ‘angles in polygons may
become parallelograms, and circles may become ellipses. Transformation does not affect reng
[.LLOW, SOLID, EMPTY, or BITMAP interior style has been selected. The implement:
bf patterns is subject to allowed latitude, with the preferred/behaviour that they are transformed
med according to the definition of the specific hatch index‘being used.

pgeneracy in fill objects

fill objects (primitives) may arise either due to-the client's specifications or unintentionally due
ming coordinate data.

s zero area, although the fill object,'taken as a whole, is not degenerate.

degeneracy arises, the Virtual-Device shall render such a region as a dot if zero-dimensiona
radius is or rounds off to zero) or a line if one-dimensional (e.g. for a RECTANGLE with one
oth). This dot or line is\subject to the interior attributes if edge visibility is INVISIBLE, and is s
if edge visibility is"VISIBLE. Note that if edge visibility is INVISIBLE and interior style is 1

degenerate regi

A closed circul
points which ar
a line is renderg
line is rendered

n will be invisible, as would a non-degenerate fill object.

arc 3 point or elliptical arc is non-degenerate if and only if the three specifying points yield
e non-collinear. If the three points are all coincident, a dot is rendered. If only two distinct points
d between the points. If the three points are collinear, the arc has zero curvature; if close type is
from_the starting point through the intermediate point to the ending point; if close type is PIE

rendered.

red using edge attributes in the same way as lines are rendered using line attributes (with-the exception of edge

re, the entire
y be altered:
ering of the
ition of the
Hatch lines

to round-off

IGON where

1 (e.g. for a
side of zero
ubject to the
EMPTY, the

ircc distinct

e specified,
CHORD, a
£, nothing is

When such a degenerate fill primitive (or region of POLYGON SET) is invoked in FIGURE OPEN state, the implicit NEW
REGION:S are performed nonetheless.

The treatment for the degeneracy of edges is analogous to the treatment for degeneracy of lines (see 3.7.3.1).

3.10.4 Fill clipping

3.104.1

Interior clipping

When a fill object is clipped using the associated effective clip region, the resulting new clip boundary portions become part of
the fill object boundaries (see figure 14). Clip boundary portions are treated in the same way as implicit boundary portions
during rendering. Note that the drawing surface clipping does not contribute new clip boundary portions.
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implicit boundary
portions

~\
N

CLIP RECTANGLE

resulting regions after clipping
at CLIP RECTANGLE

Figure 14 — Examples of fill objéct clipping

3.104.2 Edge clipping

The EDGE CLIPPING MODE attribute specifies how clipping.applies to the edges of fill objects. The EDGE CLIPPING MODE
attribute has the same enumeration as LINE CLIPPING MQDE. Edge clipping is defined according to EDGE CLIPPING MODE
analogously tp line clipping (see 3.7.4).

3.10.5 Closed figures

3.10.5.1 Construction of closed figures

A closed figure is a fill type compotnd object which the client constructs on the device side of the interface by ijvoking BEGIN
FIGURE, an prdered sequence of-line and fill primitives (and optionally attributes and NEW REGION functions), and END
FIGURE. Edge attribute values are associated locally with the edge portions and fill interior attribute values are asspciated globally
with the compllete graphicobject; in addition, certain general attribute values are associated locally with edge portigns and globally
with the interfor of the fillobject. The entire fill object is considered as a single unit during subsequent processing and rendering.

3.10.5.1.1 |Closure point

The first poin of. the flI‘S[ lme prlmmve inanew rcglon isthe closure pomt for that reglon The Virtual Device ety ins this closure
point for use tetosing g : th gRetom, or by invoking
a fill primitive which begms anew reglon) an 1mphclt boundary pOl’llOIl from the last point of the last line primitive in the region
to this closure point is added to the closed figure by the Virtual Device unless these points are already coincident.

3.10.5.1.2  Regions

A closed figure consists of one or more regions. A region has a closed boundary which may be concave, convex, and self intersecting.
A region is formed either by invoking a fill primitive in FIGURE OPEN state (which closes the last region and contributes one or
more complete regions), by invoking NEW REGION to start new regions to be formed from line primitives, or by a final invocation
of END FIGURE. A closed figure constructed from only line primitives without use of NEW REGION consists of a single region.

The NEW REGION function may occur atany time during the closed figure construction. If the current region is closed, the function
is ignored. If the current region is open, an implicit boundary portion is added from the last point of the last primitive to the current
closure point unless CONNECTING EDGE has been invoked after the last line primitive, in which case, an explicit boundary
portion and edge portion is added by the CONNECTING EDGE line primitive.

33


https://iecnorm.com/api/?name=5898ac45f172e87899a47d078f69b379

ISO/IEC 9636-3 : 1991 (E)

Concepts Fill primitives

3.10.5.2 Boundaries and edges

The boundary of each region consists of a combination of explicit and implicit boundary portions. Explicit boundary portions
always contribute to the edge of a region.
3.10.5.2.1 Explicit boundary portions

Explicit boundary portions and edge portions are those added by client invocation of primitives in state FIGURE OPEN. These
are generated in the following situations:

—  For fill primitives other than POLYGON SET, the complete edge becomes an explicit boundary portion in the closed
figure.

— For POLYGON SET, the portions of the edge with the edge-out flag VISIBLE or CLOSE VISIBLE contribute
explicit{boundary portions.

— For lin¢ primitives, those portions which would be rendered if the state were not FIGURE OPEN become explicit

point tg the fourth point, and so on, become explicit boundary portions when incorporate¢dinto a closed figure.
- ACO CTING EDGE primitive which precedes an action which would normally have added |an implicit
boun portion to the closed figure either to close a region (including closing the closed figure itself) of to connect

two lin¢ primitives results in the portion added being an explicit boundary portion. CONNECTING EDGE preceding
or follgwing DISJOINT POLYLINE or POLYGON SET does not affect‘the interpretation of those functions with
respect|to boundaries and edges except to introduce an explicit boundary portion connecting to the first point of a
DISJOINT POLYLINE or POLYGON SET.

Explicit boundary portions and edge portions have associated edge attribute’values taken from the Edge Attributds State List.
These state list ¢ntries can be changed between the line and fill primitives that result in edge portions in a closed figure, and
hence each edge|portion has a distinct set of attribute values associdted with it.

3.10.5.2.2  Implicit boundary portions
Edge attributes are never associated with implicit boundary portions. Implicit boundary portions are only rendereq
style HOLLOW [and are a special representation of the intérior, not a representation of any portion of the edge.

for interior

Implicit boundary portions are added by the CGI device to the closed figure definition under the following circumstances:

3.10.5.2.3

When INEW REGION, END FIGURE; or a fill primitive is invoked and the current region has not beg
closed and CONNECTING EDGE/has'not been invoked since the last line primitive: an implicit bounda;
added from the last point of the last primitive to the current closure point to close the region.

When the last point of the preéceding line primitive is not coincident with the first point of the current li
an implicit boundary portion-is created to connect the last point of the preceding line primitive to the first
current| line primitive\if- CONNECTING EDGE has not been invoked between the preceding and
primitive.

When portions-of a DISJOINT POLYLINE primitive would not normally be rendered (i.e. from the sect
the thirgdl peint, from the fourth point to the fifth point, and so on), implicit boundary portions are added be

n explicitly
'y portion is

¢ primitive,
point of the
current line

pbnd point to
tween these

points. (These are additional to the ones which may be added to connect to a preceding or following line

primitive or

to effect region closure after the disjoint polyline.)

The portions of the boundary of a POLYGON SET primitive with the edge-out flag INVISIBLE
INVISIBLE.

Conditions under which no boundary or edge is added

or CLOSE

No boundary or edge portion is ever created connecting two regions, regardless of how those regions were created or closed.

3.10.5.3

3.10.5.3.1

Contribution of primitive functions to the closed figure

Contribution of line functions to the closed figure

For line primitives, the “first point” of a line primitive is connected to the “last point” of the preceding line primitive, and the
connecting implicit boundary portion becomes part of the boundary of the closed figure. For each of the CGI supported line
primitives the first and last points are defined to be as follows:
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POLYLINE pl, p2, ..., pn:
p1 is the first point; pn is the last point.

DISJOINT POLYLINE pl, p2, ..., pn:
p1 is the first point; pn is the last point.

CIRCULAR ARC 3 POINT pl, p2, p3:
p1 is the first point; p3 is the last point.

CIRCULAR ARC CENTRE ...:
CIRCULAR ARC CENTRE REVERSED..
The f1rst pomt is the intersection of the cucle w1th the ray (dx start dy start) from the centre pomt (ie.

CIRCULAR ARC CENT RE REVERSED) the last point is the intersection of the cucle w1th ¢ ray
dx end, dy end) from the centre point (i.e. the anti-clockwise end of the arc for CIRCUDAR|ARC
CENTRE, the clockwise end of the arc for CIRCULAR ARC CENTRE REVERSED).

ELLIPTICAL ARC ...:
The first point is the intersection of the ellipse with the ray (dx start, dy start) from)the centre point; the
Jast point is the intersection of the ellipse with the ray (dx end, dy end) from the eentre point.

GENERALIZED DRAWING PRIMITIVE...:
or GDPs which generate line primitives, the first point is the first point of the point list; and the last
oint is the last point of the point list, unless explicitly stated otherwiSe in the GDP registration or|other
ocumentation.

ECTING EDGE:
f the region is open, the starting point of the connectingedge is the last point of the last line primitive,
nd the ending point of the connecting edge is either the first point of the following primitive ¢r the
urrent closure point as described above. If the connecting edge would be of zero length (i.e. if the two
oints it connects are coincident), the functionds ignored. As with other line primitives, the|edge
ttribute values in effect at the time it is invoked are associated with any edge portion generated by this
unction.

CO

f the current region is not open, invocations of the CONNECTING EDGE function are ignored (i.e.
ONNECTING EDGE cannot be used to connect regions).

ONNECTING EDGE is a line’ primitive, not a modal setting—it should be invoked once for|each
onnecting edge desired in the closed figure.

nvoking CONNECTING EDGE more than once after a line primitive results in the first instance|(with
ts associated local-attributes) being used.

The theoreticdl zero-width definitions of the line primitives, not their finite-width renditions on the drawing sutface, are used
to define the ¢xplicit boundary portions of the closed figure. In particular, clipping does not apply to the construction of the
closed figure, land the gaps or spaces of the edge type or the rendered width of the edge width do not affect the definition of the
boundary of the closed figure.

3.10.5.3.2 ontribution of fill functions to the closed figure
Each fill primitive contributes a complete region to the figure (POLYGON SET may contribute more than one), after first
closing the current region if one is open. The CGI device performs an implicit NEW REGION before and after a fill primitive
invoked in FIGURE OPEN state. (L.e. the new region resulting from a fill primitive is closed, and the next primitive begins a
new region.) -

The unclipped boundary of each fill primitive contributes to the unclipped boundary of the closed figure.
POLYGON SET primitives contribute to closed figure construction as follows:

- A POLYGON SET is considered to contribute one or more complete regions. If the current region has not been
closed, an implicit NEW REGION is performed before the POLYGON SET is added to the figure definition. If the
POLYGON SET does not end with a point whose edge-out flag is CLOSE VISIBLE or CLOSE INVISIBLE, an
implicit NEW REGION is performed after the POLYGON SET.
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Sequences of points with edge-out flag VISIBLE are treated as if they were polylines, terminating with the first point
with a different edge-out flag. Each such polyline becomes an edge portion of the boundary of the figure. The edge
attribute values (including EDGE VISIBILITY) in effect when POLYGON SET is invoked are associated with any
edge portion added in this way.

Sequences of points with edge-out flag INVISIBLE contribute implicit boundary portions which are polylines joining
the points in the sequence, but not edges. Edge attribute values are not associated with these.

Points with edge-out flag CLOSE INVISIBLE generate the equivalent of a NEW REGION, generating an implicit
boundary portion from this point to the current closure point if these are not coincident, and closing the current
region.

Points with edge-out flag CLOSE VISIBLE generate the equivalent of a CONNECTING EDGE followed by a NEW
REGIQN, resulting in an edge portion from this point to the current closure point if these are not’coipcident. The

edge aftribute values (including EDGE VISIBILITY) in effect when POLYGON SET is invoked.are associated with
any edge portion added in this way.
— POLYGON SET does not affect the value of the Edge Visibility entry in the state list.
310533 GpP
A GDP which if defined as a line primitive shall specify the first point as the first point of\tbe point list and the|last point as

the last point g
construction. Sy

f the point list, unless explicitly stated otherwise in the GDP registtation, with respect to ¢
ch GDPs are assumed to contribute to a closed figure a boundary cortesponding to the unclipped

losed figure
locus which

would be rende
explicitly in the
variation or spet

ed if the function were invoked when not in FIGURE OPEN state. Any other behaviour shall be [documented
GDP description. A GDP which is defined as being a fill primitive is treated as in the previous $ection. Any
ial handling in state FIGURE OPEN shall be documented explicitly in the GDP description.

3.10.54 L

Local attributes|are those associated with each individual edge portion, and that can vary between each edge porti
closed figure objj

bcal and global attributes of closed figures

which set their gtate list values may be invoked during FIGURE OPEN state, and have their usual effect on the cqrresponding
state list entrieq. The values associated with the closed figure are those in the state list when END FIGURE i§ invoked to
complete the object formation (even in the event of figure buffer overflow during construction). Global attribufes of closed
figures are the set of fill interior attributes, the*"EDGE CLIPPING MODE attribute, the general attributes CLIP ICATOR,
CLIP RECTANGLE, and PICK IDENTIFIER, and the general attributes AUXILIARY COLOUR, TRANSPARENCY, and
DRAWING MQDE, which apply to-the interior of the closed figure. In order to use a different value of one of the last three
general attributgs for the interior from that for any of the edge portions, the appropriate attribute function should be invoked
just prior to invgking END FIGURE with the value to be used for the interior.

3.10.5.5 Errors in FEGURE OPEN state

3.10.5.5.1 Nopn-confributing functions
Non-contributing\primitives cause an error and are ignored. Attribute and control functions not directly contributing to the
construction of the closed figure object are permitted, and have their normal effect on the corresponding state list entries.

3.10.5.5.2  Overflow of the figure buffer

When overflow occurs during FIGURE OPEN state, a single error is generated and the CGI device stays in state FIGURE
OPEN. Subsequent primitives which would have contributed to the closed figure are ignored without generating additional
errors; other behaviour and error conditions defined for FIGURE OPEN state remain the same after overflow. When END
FIGURE is invoked, as much of the closed figure as had been entered into the buffer when the overflow occurred is closed and
global attribute values in effect are associated with it before it is passed on down the pipeline.

3.10.5.53 Abandonment of the closed figure definition

If VDC TYPE or any function which changes the VDC-to-Device Mappmg is invoked in FIGURE OPEN state, the closed
figure under construction is abandoned and the Virtual Device ignores subsequent primitives which would have contributed to
the closed figure until the receipt of END FIGURE causes the transition out of FIGURE OPEN state. Other behaviour and
error conditions defined for FIGURE OPEN state remain the same in this case.
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Invoking INITIALIZE in FIGURE OPEN state causes the closed figure to be abandoned, the figure buffer to be cleared, and a

transition out

3.10.5.6

Annex E give

of state FIGURE OPEN.

Examples

s some examples of the use of closed figures.

3.10.6 Allowed latitude

3.10.6.1

Interior styles

An implemen|
Fill Descripti

When the nur
pattern cell p
Sampling, or
Description T

The impleme
transformed.

3.10.6.2

An implemen
level of supp
Description 7]

Ale

A le|
FIGI
used

Ale

3.10.6.3

The followin
OTHER. The
Support Desc

Ale
exce

Ale
of th

g levels of Edge Type Continuity are permitted for a CGI Virtual Device: RESTART, CONT|

tation is only required to support interior style HOLLOW. The list of interior styles supportedis
pn Table.

er pixel, the CGI allows some latitude. The preferred behaviour is to use as much of-the patte
ptherwise condensing the pattern, is also permitted, and is indicated by the Pattern Fill Fallback ¢
able.

Global and local attributes of closed figures

brt provided by an implementation is indicated by the Closed Figure Capability entry in the Pri
able as follows:

el of NONE indicates that the Virtual Device does:not'support closed figures in any form.

vel of GLOBAL indicates that the Virtual Device does not support local edge attribute chan
JRE OPEN ctate. That is, all local attributes, are treated as global attributes of the closed figure.
are those in effect at the time that END.FIGURE function is invoked.)

el of LOCAL indicates full support of closed figures as described in 3.10.5.

Edge continuity and edge width

implemented level of Support is indicated by the Line/Edge Type Continuity Capability entry i
Fiption Table.

Vel of RESTART irdicates that the edge type pattern is restarted at each vertex of the visible edge
pt the last vertex;

e visible edge of a single fill object except the first and last vertices;

recorded in the

hber of pixels in the region specified by PATTERN SIZE is insufficient for displaying the selected pattern at one

rn as possible.
ntry in the Fill

ntation of the transformation of patterns is subject to allowed latitude, with the preferred behavioyr that they are

tation need not distinguish between global and local attributes‘in the construction of closed figure objects. The

mitive Support

pes during the
Le. the values

INUOUS, and
n the Primitive

of a fill object

vel of CONTINUOUS indicates that the Virtual Device maintains the edge type continuously across all vertices

Ale

belof OTHER indicates that another method has been used (for example, guaranteeing some con

inuity and that

end points of each visible edge are always drawn).

ISO/IEC 9636 allows latitude in the alignment of a finite width realized edge with respect to the boundary. The preferred
behaviour is to centre the line on the boundary; an allowed latitude is to render the edge everywhere inside and contiguous to

the boundary.

3.11 Image primitive

3.11.1 Image function

The CGI provides a single image function which generates an image primitive:
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CELL ARRAY

3.11.2 Image

Image primitive

attributes

defines a two-dimensional array of coloured cells and their position and shape in VDC space.

The appearance of an image primitive is determined by the defining colour values of the image data and the following general

attributes:
3.11.2.1 General attributes
CLIP INDICATOR determines whether object clipping is to be applied to the image object;
CLIP RECTAD used--determning-the-eHectve-chip-region-to-be-apphedto-animage-obijee the associated
CLIP INDICATOR is ON;
DRAWING|MODE determines how the rendered (and rasterized) object is mixed with what alréady ¢xists on the
drawing surface (as defined in ISO/IEC 9636-6);
PICK IDENTIFIER (defined in ISO/IEC 9636-4).

3.11.3 Imagg¢

A CELL ARRA
colour specifiery
subdivided into
the edge from
conceptually org
respectively. Thy
Q. Incrementing]
index of the arra

The specification of the three points P, Q, and R may result in‘the CELL ARRAY being rotated, mirrored, or sk]

parallelogram.

3.11.3.1
Degeneracy of i

transforming cogrdinate data.

If the parallelog:
A line is rendere
or line is renderg

3.11.4 Image
The clipping of 3

Dégeneracy of image objects

primitive geometry

. P and Q delimit endpoints of a diagonal of the parallelogram, and-R defines a third corner.
1x*ny contiguous parallelograms as follows. The edge from P to.R\is subdivided into nx equal in|
R to Q is subdivided into ny equal intervals. The colour list consists of nx*ny cell colour
fanized as a two-dimensional array of dimensions nx and-ny, representing the column and row
first array element is mapped to the cell at corner P, and)the last array element is mapped to the ¢
the first index of the array corresponds to moving along the direction from P to R. Incrementing
y corresponds to moving along the direction from Rito'Q.

mage objects may arise either due. to the client's specifications or unintentionally due to round/

am specified for a CELL ‘ARRAY degenerates to a region of zero area (points coincident), a dot
d if the parallelogramsdegenerates to a one-dimensional region, that is, the three points are colling
d using implementation-dependent line attributes.
clipping

n image'object proceeds in a manner consistent with SHAPE clipping.

Y is specified by three corner points (P, Q, R), which define a parallelogram in VDC space, and f list of cell

This area is
tervals, and
specifiers,
dimensions
ell at corner
1 the second

ewed into a

off error in

is rendered.
tar. The dot

3.11.5 Allow

pd latitude

This part of ISO/IEC 9636 allows latitude for whether an implementation is able to fill a CELL ARRAY primitive with the
contents of its array of coloured cells, and whether it is able to perform general transformations of the array of cells. The
implemented levels of support are indicated by the Cell Array Fill Capability, Cell Array Alignment Capability, and Cell
Array Rendering Technique entries in the Primitive Support Description Table.

The entry Cell Array Fill Capability indicates one of:

FILLED (preferred behaviour), to mean that the implementation is able to render the array of coloured cell;

OUTLINED, to mean that the implementation is only able to render the outline of the array of coloured cells.
The entry Cell Array Alignment Capability indicates one of:
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SKEWED (preferred behaviour), to mean that the implementation is able to transform and render a potentially non-

AXIS ALIGNED, to mean that the implementation is only able to render a CELL ARRAY whose outline, after

transformation, is aligned with the coordinate system axes. An implementation, that supports axis aligned CELL
ARRAY's only ignores the point R defining the parallelogram and uses the axis aligned rectangle defined by points P
and Q.

The entry Cell

Array Rendering Technique indicates one of:

EXACT (preferred behaviour), when displaying the image object on a raster device, all pixels whose centres lie

beneath any part of a cell (including its mathematical boundary) are given the colour of that cell. The colour of a

pixel[WhoSe centre is precisely on the boundary between two cells is implementation-dependent,

OTH

€rror

3.12 Ger

3.12.1 GD
The CGI sup

DRAWING PRIMITIVE (GDP). By definition, a GDP function is restricted t0-be only those functions which co
geometry of npn-standard graphic objects.

A GDP includgs a list of VDC points as a parameter. Zero or more.of the attribute sets of the standardized grap
may affect the]appearance of a particular GDP. These are the sets ofyattributes appropriate for the specified GD]

are selected fi

Note that, if a|[GDP requires attributes other than those which-are already defined in ISO/IEC 9636, an ESCAPE

be used to sp
data record is

Non-negative
values are avaj

ER, the image object is rendered using some other technique (for example, using dithering-or/Fl
diffusion).

eralized Drawing Primitives

function

rts access to special geometric output capabilities of devices and‘workstations through the GE

the GDP as part of the definition of the GDP.

ify these attributes. Other types of parameters can be passed to the GDP in a data record. The
efined in the definition of the GDP.

GDP identifiers are reserved for registration in the ISO International Register of Graphical It
lable for private use.

pyd-Steinberg

NERALIZED
ntribute to the

hic primitives
P function and

function may
format of this

Pms; negative

See 3.9.2.1 andl 3.10.5.3.3 for descriptions'ef the use of a GDP with compound text and closed figure objects, regpectively.

3.13 Ing

3.13.1 Stat

iry

e listssand description tables

Output inquiry

funetions, as described in clause 6 of this part of ISO/IEC 9636, provide the client with the mean

b to access the

information in

The output description tables and output state lists.

Details about the relationship between a description table or state list and the corresponding inquiry function(s) are described

in ISO/IEC 96

36-1.
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3.14 Retrieval

3.14.1 Retrieval of text extent

The GET TEXT EXTENT function is provided to permit the client to obtain the concatenation point and delimiting text extent
parallelogram of a text string (see figure 15). This function is particularly useful when the Virtual Device supports kerning or
proportional spacing, which make it difficult for the client to predict the extent of a text string.
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E3 E4 E3

ISOwWg3. o8

El E2 El E2

CHARACTER SPACING =0
CHARACTER UP VECTOR = (0,1)

CHARACTER SPACING =-0.2
CHARACTER UP VECTOR = (0,1)

TEXT PATH = RIGHT I

ORTZONT A TEXT PATH = LEFT

Al NMEN = (RIGH] B2

NORMAL VERTICAL,
0,0)

CHARACTER SPACING =0

CHARACTER UP VECTOR = (-0.8,1)

TEXT PATH = RIGHT

TEXT ALIGNMENT = (NORMAIL/HORIZONTAL,
NORMAL VERTICAL,
0,0)

P
E3 CHARACTER SPACING = 0.2 '
CHARACTER UPVECTOR = (0,1) |
TEXT PATH = DOWN -
TEXT ALIGNMENT = (LEFT, TOP, 0,0) |
|
|
|
|
|

es]
=
|

' "

t 1

CHARACTER SPACING =0
CHARACTER UP,VECTOR = (0,1)

! TEXT PATH = UP
Y. ¥Y_| TEXT ALIGNMENT = (CENTRE,BOTTOM, 0,0)

H1 E2
El

Qe =

p: x text.position

C: 4 dencatenation point

E1,E2, “.\corners of text extent parallelogram, which
E3,E4:~ for TEXT PATH = UP or DOWN encloses the
widest character in the font

E,0.0)

Figure 15 — Examples of replies to GET TEXT EXTENT with different text attributes
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This clause identifies the interactions between the functions defined in this part and the other parts of ISO/IEC 9636.

4.1 Interactions with all other parts of ISO/IEC 9636

4.1.1 Character set and font selection

The character sqta

X7 elements on

Where no expli¢it mention is made in the other parts of ISO/IEC 9636, it is to be assumed that any other string [parameter is
intended to be |nterpreted without recourse to the character set and font selection mechanism, but that implementation-
dependent use ¢f such méchanisms is not prohibited. For example, this paragraph applies to the string parameter of the

Each function

defined in this part of ISO/IEC 9636 shall state so explicitly.
Functions whicl} define the character set or’font selection mechanism:

CHARACTER CODING ANNOUNCER
CHARACTER SET INDEX
ALTERNATE CHARACTER SET INDEX
CHARACTER SET LIST

TEXT FONT INDEX

UNDLE INDEX
SOURCE FLAGS

4.2 Interfactions with ISO/IEC 9636-2 (Control)

4.2.1 Effectof INITIALIZE
The INITIALIZ]

defined in another(part of ISO/IEC 9636 which relies upon the character set or font selection| mechanism

function sets all entries of the state lists defined in this part of ISO/IEC.9636 to their defaulq values. All

bundles which were created or configured with <primitive type> REPRESENTATION functigns are removed, leaving only

the predefined bundles, restored to their predefined values. The colour table is also returned to its default values.
The List of Font

Names and List of Current Character Sets entries are restored to their default values. Note that ISO/TEC 9636

does not specify any effect on the presence or absence of the font data itself; that is, font data which4scdownlloaded to a

device outside of CGI control or by use of ESCAPE functions need not be removed by the INITIALIZE function.

The INITIALIZE function sets, by default, the GO set into positions 2/1 through 7/14 of the 7-bit or 8-bit code chart and the

G1 set into positions 10/1 through 15/14 (or 10/0 through 15/15 if the G1 set is a 96-character set).

If the CGI was in an Output State other than ACTIVE, any compound object being constructed is abandoned without causing

rendering. The closed figure buffer referred to in the text is left empty after INITIALIZE is executed.

There are no state restrictions on the use of INITIALIZE and TERMINATE, i.e. INITIALIZE and TERMINATE may be used

at any time (see ISO/IEC 9636-2, 5.2.1).

4.2.2 Effect of VDC Extent and VDC Type

There are several attributes defined in this part of ISO/IEC 9636 whose defaults depend on the default value of the VDC
Extent. These defaults do not dynamically track changes in the VDC Extent initiated by the client. It is expected that the client
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who uses other than the default value of VDC Extent will set attributes such as CHARACTER HEIGHT to values which have
sensible interpretation in the selected coordinate space.

When VDC Type changes, all state list entries specified by parameters using data type VDC or P are reset to their default
values in the new VDC type. For attributes stored using SAVE PRIMITIVE ATTRIBUTES, the VDC Type is stored along
with the attribute values set and so a change in VDC Type does not affect the stored values. An error will occur, however, if an
attempt is made to restore the saved attribute set if the stored VDC Type does not match the current VDC Type.

If the client changes the VDC Type or the VDC-to-Device Mapping in the middle of compound object construction, that
compound object is abandoned without causing rendering and the Virtual Device ignores subsequent boundary definition
functions until the client resets the Output State to ACTIVE.

4.3 Interdctions with ISO/IEC 9636-4 (Segments)

4.3.1 CLIP RECTANGLE, CLIP INDICATOR, and COPY SEGMENT

When segmepnts are copied using the function COPY SEGMENT, the eventual application of the aspociated copy
transformatiop may result in the effective clip region associated with an object becoming a convex polygonal region. See
ISO/IEC 9634-4, 5.2.5 for a description’ of this effect.

4.3.2 LINE WIDTH and EDGE WIDTH

If the specificption mode is SCALED, the width‘of lines and edges is not affected by transformations, specifically, the VDC-
to-Device Mapping, the copy transformation, and the/segment transformation. If the specification mode is VD(, the width is
subject to the[segment and copy transformations and thez VDC-to-Device Mapping. Note that the transformatigns are applied
after the abstrict rendering of VDC line and edge width and’line and edge type in VDC space.

NOTE - When transformations are applied the individual dashes-of a VDC wide line or edge may be transformed into
parallelograms.

4.3.3 MARKER SIZE

The rendering of the shape of a marker is not affected by the segment or ¢opy transformations. Neither the| shape nor the
orientation of|the marker symbol is altered. If specified in VDCs, the size of a’'marker (with the exception of [marker type 1
(dot)) is subjekt to the segment transformation, the copy transformation, and the VIDC-to-Device Mapping.

434 PICKIDENTIFIER

Graphic objedts stored in segments have an associated PICK IDENTIFIER attribute, which may-be used to identify individual
graphic objects, or groups of objects during a pick operation.

4.3.5 Dynamic modification

For some entries in the description tables a Dynamic Modification Accepted For value may be .spgcified by the
implementation. This entry indicates dynamic behaviour which is controlled by the Implicit Regeneration Mode, specified in
ISO/IEC 9636-4.

4.3.6 Segment open state

Graphic objects created while the Segment Open State is YES can alter the Segment Open State to OVERFLOW, as specified
in ISO/IEC 9636-4.
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4.4 Interactions with ISO/IEC 9636-5 (Input)

The output states associated with this part of ISO/IEC 9636 are orthogonal to the input states associated with ISO/IEC 9636-5.
There are no specified interactions between ISO/IEC 9636-3 and the standardized functions and features specified in
ISO/IEC 9636-5.

However, an implementation may wish to make use of some of the attributes specified for output when defining
implementation-dependent echoes.

4.5 Intenactions with ISO/IEC 9636-6 (Raster)

4.5.1 State(related restrictions

There are no cdnstraints on anyfunctionality as defined in ISO/IEC 9636-6 as a result of TEXT OPEN or FIGURE OPEN
states. In particylar, the compound-objects described in this part of ISO/IEC 9636 (closed figures and compound| text) do not
affect the drawipg or display bitmap until-their specification is complete.

4.5.2 Interior style BITMAP

The interior style BITMAP is provided for use onraster devices. The function FILL BITMAP is defined in ISOfIEC 9636-6,
and is used to delect the bitmap index and bitmap region to be used as the fill pattern when interior style is BITMAP. The
capability of the Virtual Device with respect to BITMAP interior style is contained in a Raster Description Table in
ISO/IEC 9636-6, but the identifier of the current Fill Bitmap is maintained in the Fill Bitmap Identifier entry in the Fill
Attribute State LList defined in this part of ISO/IEC 9636.

Predefined bundles shall not specify interior style BITMAP as thefe are no predefined fill bitmaps. Restrictions ¢n the use of
BITMAP interigr style in defining and using fill bundles are documenited\in ISO/IEC 9636-6.

The interpretatipn of other attributes such as TRANSPARENCY, AUXIEIARY COLOUR, and FILL REFERENCE POINT
when using fill pitmaps are documented in ISO/IEC 9636-6.

4.5.3 Drawjing modes

Drawing modeq are provided for use on raster devices to allow the CGI client to select the way in which pixels (the values
maintained in the bitmaps) are combined during drawing operations. In particular, the DRAWING MODE attribute defined in
ISO/IEC 9636-6 is associated with all graphic objects and applies to the rendering of graphic 6bjeots into a bitmap.
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5.1 Introduction

The CGI functions related to output of graphic primitives are discussed in this clause.

The format used throughout this clause to define the CGI function set separates function behaviour from implementation. Each
function is named, its parameters are described, and their data types are listed, and a specification of its effect and of any error

it may detect

The functiond defined in this clause are

- Grafhic Primitive Functions, which define the geometric components of a picture in the CGI.

—  Attri

SV e

ute Functions, which define the appearance of graphic primitives.

—  Confrol Functions, which specify the modes of operation of certain other functions and control som¢ aspects of the

devi

— The

5.1.1 Data types employed

The abstract

¢'s operation.

GET TEXT EXTENT function, which returns information about a text string.

specifications of functions detail dhe functions in terms of input and output parameters. The data type of each

parameter is delected from a standard set and is identified in the functional specification by a standard abbreviatjon.

The data typ
ISO/IEC 963

52 Gr

521 PO

Parameters:
In

Effect:

bs and the abbreviations used in this part,of ISO/IEC 9636 are taken from the complete list of data types in
p-1, 5.2.10.

aphic primitive functions

LYLINE

point list (n>0) nP

A line prjimitive is defined, consisting of the sequence of connected straight lines from the fifst point in the [point list to the

second p
See 3.7,

pint, from the second point to the next point, ... , and from the next-to-last point to thelast point.

n particular, 3.7.3.1 for line degeneracy.

Errors:

Error identifier: 5:301

Cause:

Function not allowed in Output State TEXT OPEN

Reaction: Function ignored.

Error identifier: 6:301

Cause:

Function exceeds a limit specified in the description tables

Reaction: As much as possible from the beginning of the implied content will be used, the remainder will be

discarded.

Error identifier: 6:304

Cause:

Figure buffer overflowed

Reaction: As much as possible of the closed figure is rendered.
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5.2.2 DISJOINT POLYLINE

Parameters:
In point list (n>0) nP

Effect:
A line primitive is defined, consisting of the sequence of unconnected straight lines from the starting point to the second
point, from the third point to the fourth point, ... , ending with either the straight line from the second from last point to
the next from last point, or from the next-to-last point to the last point.

See 3.7, in particular, 3.7.3.1 for line degeneracy.

Errors:
Error identifiér:_5:301
Cause: Function not allowed in Output State TEXT OPEN
Reaction: Fanction ignored.
Error identifier: 6:301
Cause: Function’exeeeds a limit specified in the description tables
Reaction: As much as possible from the beginning of the implied content will be used, the remaipder will be
discarded.
Error identfier: 6:304
Cause: Figure buffer overflowéd
Reaction: As much as possible of thé-closed figure is rendered.

5.2.3 CIR(QULAR ARC 3 POINT

Parameters:
In stgrting point P
In infermediate point P
In ending point P
Effect:

A line prinjitive consisting of a circular arc is defined from the starting’point, through the intermediate point, to the
ending poirit. '

See 3.7, in particular, 3.7.3.1 for line degeneracy.
Errors:
Error identifier: 5:301
Cause: Function not allowed in Output State TEXT OPEN
Reaction: Function ignored.
Error identifier: 6:304
Cause: Figure buffer overflowed

Reaction: ——Asmuchaspessible-of theclosed-figure-isrendered:

5.24 CIRCULAR ARC CENTRE

Parameters:
In centre point P
In dx start, dy start, dx end, dy end 4VDC
In radius =0 VDC
Effect:

A line primitive consisting of a circular arc is defined as follows:
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A start ray is constructed from the centre point, taking dx start and dy start as a direction vector from the centre point. An

end ray is constructed similarly, using dx end and dy end as a direction vector from the centre point.

The specified radius and centre point define a circle. The arc is defined in the positive angular direction (as measured in
VDC space when the graphic object is created) from the intersection of the circle and the start ray (as obtained by
measuring a distance radius along the start ray from the centre point) to the intersection of the circle and the end ray. The
start and end rays are not drawn.

If the start ray and the end ray are coincident, a 360° arc is defined. Note that this circle is not filled.

See 3.7, in particular, 3.7.3.1 for line degeneracy.

Errors:

Error identifier:
Cause:
Reaction:

Error identifier:
Cause:
Reaction:

Error identifier:
Cause:
Reaction:

3:310
dx start and dy start, or dx end and dy end, may not be zero at the same time
Function ignored.

5:301
Function not allowed in Output State TEXT OPEN
Function/ignored.

6:304
Figure buffer overflowed
As much as possible of the closed figure is rendered.

5.2.5 CIRCULAR ARC CENTRE REVERSED

Parameters:

In dentre point

In dx start, dy start, dx end, dy end

In fadius =0
Effect:

A line prifnitive consisting of a circular arc is defined as in CIRCULAR ARC CENTRE, except that the arq

P
4VDC
vDC

is defined in

the negatiye angular direction (as measured in VDC space when the graphie object is created) from the intensection of the

circle and| the start ray (as obtained by measuring a distance radius along the start ray from the centre

intersection of the circle and the end ray. The start and end rays are not drawn:

ray and the end ray are coincident, a 360° arc is defined. Note that this Cirele is not filled.

See 3.7, ir] particular, 3.7.3.1 for line degeneracy.

NOTE -

Note

is function exists primarily because the direction in which the locus is defined (start to finish)-is crucial in ¢
figure [construction. However, direction may also be significant with certain line types or drawing ‘miodes for rende
so that CIRCULAR ARC CENTRE followed by CIRCULAR ARC CENTRE REVERSED with precisel

same farameter values results in a full circle, not the same arc drawn in opposite directions.

Errors:

ring.
y the

Error identifier:
Cause:
Reaction:

Error identifier:
Cause:
Reaction:

Error identifier:
Cause:
Reaction:

31310
dx start and dy start, or dx end and dy end, may not be zero at the same time
Function ignored.

5:301
Function not allowed in Output State TEXT OPEN
Function ignored.

6:304
Figure buffer overflowed
As much as possible of the closed figure is rendered.

point) to the
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5.2.6 ELLIPTICAL ARC

Parameters:
In centre point
In first conjugate radius endpoint
In second conjugate radius endpoint
In dx start, dy start, dx end, dy end
Effect:

A line primitive consisting of an elliptical arc is defined as follows:

The centre|

A start ray
end ray is

rays are no{ drawn.

The defined arc begins at the intersection of the ellipse and the start ray and follows the ellipse to the inters

s constructed from the centre point, taking dx start and dy start as a direction vector from the cen
onstructed similarly, using dx end and dy end as a direction vector from the centre point. The

Graphic primitive functions

g”U"U"\:’

rpoinspecitics thetentre of amreiipse—Theconjugate Tadiosemdpomts—includeonme—emdpomt from each
conjugate ridius; together with the centre point, they define the two conjugate radii of the ellipse.

tre point. An
start and end

ection of the

ellipse and|the end ray in the direction defined as follows. Let the centre point be labelled M, the first conjugate radius

endpoint P|, and the second conjugate radius endpoint P2, then the line segments M-P1 and M-P2 define ty
radii, refered to in what follows as-the-first conjugate radius and the second conjugate radius respectively. T

radii meet

greater thap 180°. The definition of thé-¢lliptical arc is in the direction from the first conjugate radius
conjugate rpdius through the smaller of these two angles.

If the start
See 3.7, in

Errors:

5.2.7 CONNECTING EDGE

Error idengfier: 3:310

Cause:
Reaction:

Error idengfier: 5:301

Cause:
Reaction:

Error idengfier: 6:304

Cause:
Reaction:

Parameters:

none

Effect:
If the Virtual Device is in state FIGURE OPEN and the current region is not closed, an explicit boundary portion and edge
portion is created connecting the last point of the last line primitive with either the closure point (if followed by NEW
REGION, END FIGURE, or a fill primitive) or the first point of the next line primitive. If the points connected are

48

coincident,

ht M and define two angles;the sum of the two angles is 360°, one angle is less than 180° ang

ay and end ray are coincident, the full€llipse is defined.

particular, 3.7.3.1 for line degeneracy.

dx start and dy start, or dx end and dy end, may’not be zero at the same time
Function ignored.

Function not allowed in Output State TEXT OPEN
Function ignored.

Figure buffer overflowed
As much as possible of the closed figure is rendered.

VO conjugate
he conjugate
| the other is
b the second

no edge portion or boundary portion is added.

If no region is open, this function is ignored and no error is generated.

If multiple invocations of this function precede the function which causes the edge portion to be added, the first instance
(along with the associated attributes) is used.

See 3.10.5.
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Errors:
Error identifier: 5:301
Cause: Function not allowed in Output State TEXT OPEN
Reaction: Function ignored.
Error identifier: 5:303
Cause: Function not allowed in Output State ACTIVE
Reaction: Function ignored.
Error identifier: 6:304
Cause: Figure buffer overflowed
Reaction: As much as possible of the closed figure is rendered.

5.2.8 POLYMARKER
Parameters:
In point list n>0 nP

Effect:
A marker|primitive consisting ofa sequence of markers is defined to identify all of the positions in the poin list.

See claus¢ 3.8, in particular, 3.8.3.1 fermarker degeneracy.

Errors:
Error ideptifier: 5:301
Cause: Function not allowed in OutputState TEXT OPEN
Reaction: Function ignored.
Error idehtifier: 5:302
Cause: Function not allowed in Output State FIGURE OPEN
Reaction Function ignored.
Error idehtifier: 6:301
Cause: Function exceeds a limit specified in the descriptiondables
Reaction: As much as possible from the beginning of the implied content will be used, the rempinder will be
discarded.
5.29 TEXT
Parameters:
In point P
In flag (NOT FINAL, FINAL) E
In string S
Effect:

The TEXT function defines a text primitive which, depending on the flag parameter, may also begin the construction of a
compound text object.

If flag is FINAL, the string parameter constitutes the entire text string and a simple text primitive is created.

If flag is NOT FINAL, the Output State in the General Attributes and Output Control State List is changed from ACTIVE
to TEXT OPEN. The string and point parameters and following APPEND TEXT strings define a compound text object.
The compound text object is completed on receipt of an APPEND TEXT function with flag set to FINAL and the Output

State is then restored to state ACTIVE.

See 3.9, in particular, 3.9.4.6 for text degeneracy.
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Errors:

Error identifier: 3:306

Cause: Function does not support a flag value of NOT FINAL

Reaction: Function ignored.

Error identifier: 5:301

Cause: Function not allowed in Output State TEXT OPEN

Reaction: Function ignored.

Error identifier: 5:302

Cause: Function not allowed in Output State FIGURE OPEN

Reaction: Function ignored.

Error identifier> 6:301

Cause: Function exceeds a limit specified in the description tables

Reaction: As much as possible from the beginning of the implied content will be used, the remainder will be

discarded.

Error identifier: 6:303

Cause: Text buffer.overflowed

Reaction: If flag is NOT-FINAL, Output State remains TEXT OPEN; further contributing primitiveq ignored. If

flag is FINAL, as’much of the compound text object as has been accumulated is used in completing the
compound text construction; the Output State is changed to ACTIVE.

5.2.10 RESTRICTED TEXT

Parameters:
In exfent: delta width, delta height 2VDC
In pojnt P
In flag (NOT FINAL, FINAL) E
In string S
Effect:

The RESTRICTED TEXT function defines a text primitive in the same way. as does the TEXT function. Hpwever, the
text primitive (or compound text object) is constrained to be within a parallelogram determined by the extent parameters,
the point patameter and the associated character orientation vectors.

The delta width is a distance along the direction of the character base vector. Thé/delta height is a distande along the
direction of the character up vector.

See 5.2.9 anfl 3.9.4.5.

Errors:
Error identifier: 3:306
Cause: Function does not support a flag value of NOT FINAL
Reaction: Function ignored.
Error identifier: 5:301
Cause: Function not allowed in Output State TEXT OPEN
Reaction: Function ignored.
Error identifier: 5:302
Cause: Function not allowed in Output State FIGURE OPEN
Reaction: Function ignored.
Error identifier: 6:301
Cause: Function exceeds a limit specified in the description tables
Reaction: As much as possible from the beginning of the implied content will be used, the remainder will be

discarded.
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Cause: Text buffer overflowed
Reaction: If flag is NOT FINAL, Output State remains TEXT OPEN; further contributing primitives ignored. If
flag is FINAL, as much of the compound text object as has been accumulated is used in completing the
compound text construction; the Output State is changed to ACTIVE.
5.2.11 APPEND TEXT
Parameters:
In Inag (NOT FINAL, FINAD) E
In stfing S
Effect:
The APPEND TEXT.function is used in the definition of a compound text object. If flag is NOT FINAL, 4 text primitive
for the string parameleris generated and accumulated with the construction of a compound text object.
If flag is|FINAL, a text pfimitive for the string parameter is generated and accumulated with the compoyund text object
and the cpmpound text construction is completed; the Output State is changed from TEXT OPEN to state ACTIVE.
See 5.2.9| 5.2.10, and 3.9.
Errors:
Error idepntifier: 3:306
Cause: Function does not support a-flag value of NOT FINAL
Reaction Function ignored.
Error identifier: 5:302
Cause: Function not allowed in Output State’FIGURE OPEN
Reaction Function ignored.
Error identifier: 5:303
Cause: Function not allowed in Output State ACTIVE
Reaction Function ignored.
Error idéntifier: 6:303
Cause: Text buffer overflowed
Reaction If flag is NOT FINAL, Output State remains TEXT OPEN; further contributing primitiyves ignored. If
flag is FINAL, as much of the compound text object as has been’accumulated is used in fompleting the
compound text construction; the Output State is changed to ACTIVE:
5.2.12 POLYGON
Parameters:
In point list ()] nP
Effect:

A fill primitive with a polygonal boundary is defined. The boundary is defined by connecting each vertex in the ordered
point list to its successor and the last to the first by straight edges. The polygonal region is not restricted to a simple region
— the boundary may intersect itself or have partly or wholly coincident edges.

See 3.10, in particular, 3.10.3.5 for fill degeneracy.

Errors:

Error identifier: 5:301

Cause:

Reaction:

Function not allowed in Output State TEXT OPEN
Function ignored.
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Error identifier: 6:302

Cause: Number of points in polygon is too large

Reaction: The maximum number of points are used.

Error identifier: 6:304

Cause: Figure buffer overflowed

Reaction: As much as possible of the closed figure is rendered.

5.2.13 POLYGON SET

Parameters:
In flpgged point list ((n > 0), INVISIBLE, VISIBLE, CLOSE INVISIBLE, CLOSE VISIBLE)) n[P.E]

Effect:
This functipn defines-a set of closed polygons. Each polygon is defined by a collection of straight edges, each of which
may be visible or invisible:

The flaggedl point list is proeessed sequentially. The first point starts the first polygon of the set, and becom¢s the current
closure point. Each point in thelist is connected either to its successor in the list, or to the current closure ppint, (but not
both), with|either a visible or inviSible edge.

An edge ofit flag is associated with each point in the point list. The possible values for the flag and the cprresponding

actions are
INVIT-BLE: the line from point# to point n+1 defines an edge which is invisible.
VISIBLE: the line from point n toQoint n+1 defines an edge which is visible.

CLOSE INVISIBLE: the line from point n to the cartent closure point defines an edge which is not visiple. The next
point in the list begins a new polygon region and becomes the new current closufe point. The
next point in the list is not connected to any previous point; that is, no line is generated to it
from a previous point.

CLOSE VISIBLE: is identical to CLOSE INVISIBLE, exceptthat the added closing edge is visible.

If the edgg out flag of the last point in the list is VISIBLE, it is treatéd,as CLOSE VISIBLE; if the edge out flag is
INVISIBLE, it is treated as CLOSE INVISIBLE.

See 3.10, ip particular, 3.10.3.5 for fill degeneracy.

Errors:
Error idenlifier: 5:301
Cause: Function not allowed in Output State TEXT OPEN
Reaction: Function ignored.
Error idenlifier: 6:301
Cause: Function exceeds a limit specified in the description tables
Reaction: As much as possible from the beginning of the implied content will be used, the remajnder will be
discarded.
Error identifier: 6:304
Cause: Figure buffer overflowed
Reaction: As much as possible of the closed figure is rendered.

5.2.14 RECTANGLE

Parameters:
In corner points 2P
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A rectangular fill primitive with sides oriented parallel to the VDC axes, specified by corner points representing the

diagonally opposite corners is defined.
See 3.10, in particular, 3.10.3.5 for fill degeneracy.

Errors:
Error identifier: 5:301
Cause: Function not allowed in Output State TEXT OPEN
Reaction: Function ignored.

Error identifier: 6:304

Cause: [ Figurebufferoverflowed

Reactionf As much as possible of the closed figure is rendered.

5.2.15 CIRCLE

Parameters:
In centre point
In radius
VvDC
Effect:

A circuldr fill primitive of the specified radils centred at the specified VDC centre point position is defined.

See 3.10) in particular, 3.10.3.5 for fill degeneracy.

Errors:
Error iddntifier: 5:301
Cause: Function not allowed in Output State TEXT OPEN
Reaction} Function ignored.
Error idgntifier: 6:304
Cause: Figure buffer overflowed
Reaction} As much as possible of the closed figure is rendered.

5.2.16 CIRCULAR ARC 3 POINT CLOSE

Parameters:

In starting point

In intermediate point

In ending point

In close type (PIE;CHORID)
Effect:

=0)

M~ v

A fill primitive with a circular arc for a portion of its boundary is defined. The arc portion is defined as in the CIRCULAR

ARC 3 POINT line primitive.

If close type is CHORD, the boundary of the fill primitive is completed by the line segment from the starting point of the

arc to the ending point.

If close type is PIE, the boundary of the fill primitive is completed by the two line segments from the centre to the starting

point and ending point.
See 3.10, in particular, 3.10.3.5 for fill degeneracy.
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Errors:

Error identifier: 5:301

Cause: Function not allowed in Output State TEXT OPEN

Reaction: Function ignored.

Error identifier: 6:304

Cause: Figure buffer overflowed

Reaction: As much as possible of the closed figure is rendered.

5.2.17 CIRCULAR ARC CENTRE CLOSE

Parameters:
In cqntre-point P
In dy start, dy start, dx end, dy end 4VDC
In radius =0 VDC
In clpse type (PIE, CHORD) E
Effect:

A fill primifive with a circular ar¢’for a portion of its boundary is defined. The arc portion is defined as in the CIRCULAR

is PIE, the boundary of the fill primitive is completed by the two line segments from the centrd point to the
starting poipt and ending point.

If the start|ray and end ray are coincident, a circle is/tendered. If the close type is PIE and EDGE VISIBILITY is
VISIBLE, the boundary of the fill object defined to include the line segments connecting the centre point|to the circle

along the stprt and end ray is rendered.
See 3.10, iny particular, 3.10.3.5 for fill degeneracy.
Errors:
Error identifier: 3:310
Cause: dx start and dy start, or dx end and dy end, may not be zero at the same time
Reaction: Function ignored.
Error identifier: 5:301
Cause: Function not allowed in Output State TEXT OPEN
Reaction: Function ignored.
Error identsfier: 6:304
Cause: Figure buffer overflowed
Reaction: As much as possible of the closed figure is rendered.

5.2.18 ELLIPSE

Parameters:
In centre point P
In first conjugate radius endpoint P
In second conjugate radius endpoint P
Effect:

An elliptical fill primitive is defined as follows:

Centre point specifies the centre of an ellipse. The conjugate radius endpoints include one endpoint from each conjugate
radius; together with centre point, they define the two conjugate radii of the ellipse.
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See 3.10,

Errors:

ISO/IEC 9636-3 : 1991 (E)

in particular, 3.10.3.5 for fill degeneracy.

Error identifier: 5:301

Cause: Function not allowed in Output State TEXT OPEN
Reaction: Function ignored.

Error identifier: 6:304

Cause: Figure buffer overflowed

Reaction: As much as possible of the closed figure is rendered.

5.2.19 ELIIJPTICAL ARC CLOSE

Parameters:
In
In

In kecond conjugateé.radius endpoint

In
In

Effect:
A fill prir
in the EL]

If close rjpe is CHORD, the boundary of the fillprimitive is completed by the line segment from the starti

arc to the

If close 1)
starting p

If the start ray and end ray are coincident, the ellipse is réndered. IF close type is PIE and EDGE V
| the boundary of the fill object is defined to include the line segments connecting the centre poirt to the ellipse

VISIBLE
along the

See 3.10,

Errors:
Error ide
Cause:
Reaction.

Error ide
Cause:
Reaction:

Error ide
Cause:

Abstract specification of functions

centre point
first conjugateradius endpoint

ix start, dy start, dx-¢nd, dy end
Close type (PIE, CHORD

hitive with an elliptical arc for-asortion of its boundary is defined. The arc portion is defined in th
LIPTICAL ARC line primitive.

ending point.

pe is PIE, the boundary of the fill primitive‘iS)completed by the two line segments from the cenf
pint and ending point.

start and end rays.
in particular, 3.10.3.5 for fill degeneracy.

ntifier: 3:310
dx start and dy start, or dx end and dy end, may not be zero at thesame time
Function ignored.

ntifier: 5:301
Function not allowed in Output State TEXT OPEN
Function ignored.

wtifier: 6:304

I
<
mg*u-v'v

€ same way as

ng point of the

re point to the

ISIBILITY is

Figure buffer overflowed

Reaction: As much as possible of the closed figure is rendered.

5.2.20 CELL ARRAY

Parameters:
In corners of parallelogram: P, Q, R 3p
In dimensions nx, ny (nx,ny > 0) 21
In local colour precision requirement =0) I
In cell colour specifiers nx*ny CO
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Effect:

Errors:

5.2.21 GENERALIZED DRAWING PRIMITIVE (GDP)

An image primitive is defined as follows:

The points P, Q, and R define an arbitrary parallelogram. P and Q delimit the endpoints of a diagonal of the
parallelogram, and R defines a third corner.

NOTE - implementations that only support axis aligned CELL ARRAY's ignore point R.

The local colour precision requirement parameter specifies the precision requirement for the cell colour specifiers. The
precision requirement is for either indexed or direct colour, according to the Colour Selection Mode.

If the Colour Selection Mode is INDEXED, then a positive value for local colour precision requirement specifies the
minimum number of bits required to specify a colour index, and a value of zero means to impose the same requirement as
that for the [Colour Index Precision in the Control State List.

If the Coldur Selection Mode is DIRECT, then a positive value for local colour precision requirement |specifies the
minimum rfumber of bits required to specify each component of an RGB triple, and a value of zero means tp impose the
same requifement as-that for the Colour Precision in the Control State List.

NOTE}- This primitiverequires the need for resampling existing information, as cells are logical entities, not tied to[any

p:ltysical dimensiongs. Scaling, rotation, or mirroring of fields within a picture may be performed using [this
primitive.

See 3.11, i particular, 3.11.3.1 for'image degeneracy.

Error identifier: 3:311
Cause: Local colour precision requjrement not achievable
Reaction: Function ignored.

Error idenffier: 5:301
Cause: Function not allowed in Output Stat¢ TEXT OPEN
Reaction: Function ignored.

Error idenffier: 5:302
Cause: Function not allowed in Output State FIGURE'OPEN
Reaction: Function ignored.

Error idengfier: 6:301

Cause: Function exceeds a limit specified in the description tables
Reaction: As much as possible from the beginning of the implied content will be used, the remainder will be
discarded.

Parameters:
In identifier (-n.£1¢1..n) I
In point list (n>0) nP
In datarecord D
Effect:

56

A Generalized Drawing Primitive (GDP) is specified by the identifier, the point list, and the data record. The appearance
of the GDP is determined by zero or more of the attribute sets of the standard graphic primitives, depending on the
particular GDP. The parameters of the GDP are interpreted and utilized in a device-dependent manner.

A GDP must treat transformations in a manner consistent with ISO/IEC 9636.
Non-negative values of the identifier are reserved for registration and future standardization; negative values are available
for private use.

NOTE - GDP provides convenient access to non-standard graphic primitives that a device may support. The distinction
between GDP and ESCAPE has been made to distinguish between functions which create graphic primitives, that
is, contribute to the geometry of graphic object creation, and others.
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Error 5:301 is only detected if the GDP does not contribute to compound text. Error 5:302 is only detected if the GDP does not
contribute to closed figures.

See 3.12.
Errors:
Error identifier: 5:301
Cause: Function not allowed in Output State TEXT OPEN
Reaction: Function ignored.
Error identifier: 5:302
Cause: Function not allowed in Output State FIGURE OPEN
Reaction Funcdormignored:
Error iddntifier; 6:301
Cause: Function exceeds a limit specified in the description tables
Reaction As, much as possible from the beginning of the implied content will be used, the remjainder will be
discarded.
Error idantifier: 6:303
Cause: Text buffer overflowed
Reaction If flag is NOT/FINAL, Output State remains TEXT OPEN; further contributing primitives ignored. If

flag is FINAL, as much of the compound text object as has been accumulated is used in completing the
compound text constfuction; the Output State is changed to ACTIVE.

Error idgntifier: 6:304
Cause: Figure buffer overflowed
Reaction} As much as possible of the closéd figure is rendered.

5.3 Atfribute functions

5.3.1 LINE BUNDLE INDEX

Parameters:

In line bundle index (1..m) IX
Effect:

The Lind Bundle Index entry in the Line Attributes State List is set to the value specified,
Errors:

Error id¢ntifier: 3:312

Cause: Requested bundle not available

Reaction: Mapped to default.

5.3.2 LINE TYPE

Parameters:
In line type (-n..-1,1..n) IX

Effect:
The Line Type entry in the Line Attributes State List is set to the value specified.

The standardized line types are:

1) solid
2) dash
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3) dot
4) dash dot
S) dash dot dot

Values above 5 are reserved for registration; negative values are available for private use.

Errors:
Error identifier: 3:313
Cause: Requested line type not available
Reaction: Mapped to default.

5.3.3 LINEWIDTH

Parameters:
In line width spetifier =0 SS

Effect:
The Line Width entry in the Line Attributes State List is set as specified. The line width specifier may be either an
absolute ling width (in VDCs) er/a line width scale factor.

The Specification Mode of Line Width-entry in the Line Attributes State List is replaced by the Line Width §pecification
Mode in th¢ General Attributes and Output Control State List.

5.3.4 LINE COLOUR

Parameters:
In line colour specifier CcO

Effect:
The Line Cplour entry in the Line Attributes State List is set to the value specified.

The Selectipn Mode of Line Colour entry in the Line Attributes State List is replaced by the Colour Selection[Mode in the
General Atfributes and Output Control State List.

5.3.5 LINE CLIPPING MODE

Parameters:
In clipping mode (LOCUS, SHAPE, LOCUS THEN SHAPE) E

Effect:
The Line Clipping Mode in the Line Attributes State List is set to the value specified.

See 3.6 and|3.7.4 for a description of line object clipping.

Errors:
Error identifier: 3:301
Cause: Requested clipping mode not supported.
Reaction: Mapped to default.

5.3.6 MARKER BUNDLE INDEX

Parameters:
In marker bundle index (1.n) IX
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The Marker Bundle Index entry in the Marker Attributes State List is set to the value specified.

Errors:

Error identifier: 3:312

Cause:

Reaction:

5.3.7 MA

Parameters:
In

Effect:

The Mark
The stand

1)
2)
3)
4)
5)

Values ah

centred a
the drawi

Errors:
Error ide
Cause:

Reaction:|

5.3.8 MA

Parameters:
In

Effect:

The Mark
an absolu
maximuni

The Speq

Specifica

Requested bundle not available
Mapped to default.

RKER TYPE

Abstract specification of functions

lnarker type

er Type entry in the Marker Attributes State List is set to the value specified.
ardized markertypes are:

ot ()

plus (+)
asterisk (*)
tircle (0)
Cross (X)

ove 5 are reserved for registration; negative values are available for private use. The standardize
the marker position. The marker type-1<(dot) is intended always to be rendered as the smallest v
g surface. A marker's shape is invariantunder transformation. See 3.8.3.

ntifier: 3:314
Requested marker type not available
Mapped to default.

RKER SIZE

marker size specifier =0

er Size entry in Marker Attributes State List is set to the value specified. The marker size specifier
te marker size (in VDCs) or a marker size scale factor. If absolute marker size is given, the speci
extent of the marker.

ification Mode of Marker Size entry in the Marker Attributes State List is replaced-by)thg

(-n..-l,l..nL

IX

ld markers are
isible point on

SS

may be either
fied size is the

Marker Size

tion Mode in the General Attributes and Output Control State List.

The effect of a VDC marker size on private marker types is implementation-dependent.

5.3.9 MARKER COLOUR

Parameters:
In

Effect:

marker colour specifier

The Marker Colour entry in the Marker Attributes State List is set to the value specified.

Cco
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The Selection Mode of Marker Colour entry in the Marker Attributes State List is replaced by the Colour Selection Mode
in the General Attributes and Output Control State List.

5.3.10 MARKER CLIPPING MODE

Parameters:
In clipping mode (LOCUS, SHAPE, LOCUS THEN SHAPE) E

Effect:
The Marker Clipping Mode in the Marker Attributes State List is set to the value specified.

See 3.6 and.3:8.4 for a description of marker object clipping.

Errors:
Error idengfier: 3:301
Cause: Requested clipping mode not supported.
Reaction: Mappéd 1o default.

5.3.11 TEXT BUNDLE INDEX

Parameters:

In teixt bundle index (1..n) X
Effect:

The Text Bjundle Index entry in the Text Attributes‘State List is set to the value specified.
Errors:

Error idenfifier: 3:312

Cause: Requested bundle not available

Reaction: Mapped to default.

5.3.12 TEXT FONT INDEX

Parameters:
In fant index (1..n) IX

Effect:
The Text Fpnt Index entry in the Text Attributes State List is set to the value specified. It is‘anindex into the List of Font
Names entfly in the General Attributes and Output Control State List indicating which character-font is to be used.

Errors:
Error idenfifier: 3:318
Cause: T Requested text font not available
Reaction: Mapped to default or to a more appropriate font (see annex C.4).

5.3.13 TEXT PRECISION

Parameters:
In text precision (STRING, CHARACTER, STROKE) E

Effect:
The Text Precision entry in the Text Attributes State List is set to the value specified.

This provides control over the fidelity of the rendering of text attributes. See 3.9.4.4 and 3.9.5 for a description of text
precision.
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5.3.14 CHARACTER EXPANSION FACTOR

Parameters:
In

Effect:

The Character Expansion Factor entry in the Text Attributes State List is set to the value specified.

character expansion factor

ISO/IEC 9636-3 : 1991 (E)

Abstract specification of functions

0 R

The character expansion factor specifies the deviation of the width/height ratio of the character from the ratio indicated by
the font designer.

See 3.9.4.

5.3.15 CH

Parameters:
In

Effect:

ARACTER SPACING

character spacing

The Charfacter Spacing entry in‘the Text Attributes State List is set to the value specified.

The paraineter specifies the desired Space to be added between character bodies of a text string, which is in

inter-chal
overlap. ’

See 3.9.4

5.3.16 TE]

Parameters:
In

Effect:
The Text

The Sele
General /

5.3.17 CH

Parameters:
In

including 3.9.4.1.

KT COLOUR

text colour specifier

Colour entry in the Text Attributes State List is set to the value’specified.

Attributes and Output Control State List.

ARACTER HEIGHT

character height

Effect:

(=q

pddition to any

facter spacing provided by the-font within the character's body. A negative value implies that ¢haracters may
[he value specified is interpreted as-a function of the Character Height entry in the Text Attributes State List.

CO

ftion Mode of Text Colour entry in the Text Attributes State List is replaced by the Colour Selectipn Mode in the

The Character Height entry in the Text Attributes State List is set to the value specified.

The parameter specifies the desired height of the character body, from baseline to capline, measured along the character
up vector in VDC units. Note that if the character up vector is not perpendicular to the character base vector, the distance
from baseline to capline measured perpendicular to the baseline will be less than the CHARACTER HEIGHT.

If the requested Character Height is not available, the realized value shall be the closest value equal to or smaller than the
requested one. A requested value smaller than the minimum available, including a requested height of zero, is not an
error; in this situation characters are rendered as a series of dots or lines or as invisible.

See 3.9.4.
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5.3.18 CHARACTER ORIENTATION

Parameters:
In character up vector (V) (length #0; V, V' not parallel) 2VDC
In character base vector (V") (length #0; V, V' not parallel) 2VDC
Effect:

The Character Orientation entry in the Text Attributes State List is set to the values specified.

The two vectors define the orientation and skew of the character body. See 3.9.4.

5.3.19 TEXTPATH

Parameters:

In text path (RIGHT, LEFT, UP, DOWN) E
Effect:

The Text P1th entry in the Texg-Attributes State List is set to the value specified.

Text Path dgtermines the writing direction of a text string relative to the character up vector and character bas¢ vector (see

CHARACT[ER ORIENTATION). See 3.9.4.

5.3.20 TEXT ALIGNMENT

Parameters:
In hdrizontal alignment type (NORMAL HORIZONTAL, LEFT, CENTRE, RIGHT,
CONTINUOUS HORIZONTAL) E
In vefrtical alignment type (NORMAL VERTICAL, TOP, CAP, HALF,
BASE; BOTTOM, CONTINUOUS VERTICAL) E
In coptinuous horizontal alignment R
In continuous vertical alignment R
Effect:

The Horizoptal Text Alignment, Vertical Text Alignment, Continuous Horizontal Alignment, and Continupus Vertical
Alignment ¢ntries in the Text Attributes State List are set to the values specified.

If horizontdl alignment type is CONTINUOUS HORIZONTAL, the continuous horizontal alignment paramgter becomes
significant. [The continuous horizontal alignment is a fraction of the side of the text ext€nt(arallelogram perpendicular to
the charactdr up vector.

If vertical|alignment type is CONTINUOUS VERTICAL, the continuous vertical alignment paramefer becomes
significant. [The continuous vertical alignment parameter is a fraction of the side of the text extent.parallelo parallel
to the charagter up vector.

The NORMA
primitives.

of the text

Table 7 — Definition of NORMAL Text Alignment

Text Path NORMAL HORIZONTAL NORMAL VERTICAL
RIGHT LEFT BASE

LEFT RIGHT BASE

UP CENTRE BASE

DOWN CENTRE TOP

The continuous horizontal alignment and continuous vertical alignment parameters may exceed the range of 0.0 to 1.0 in
order to align a string with a coordinate outside its text extent parallelogram. See 3.9.4.
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5.3.21 CHARACTER SET INDEX

Parameters:
In

Effect:

character set index

(1.n

n of functions

) IX

The Character Set Index entry in the Text Attributes State List is set as specified. The character set in the Character Set
List entry of the General Attributes and Output Control State List referenced by this index becomes the currently
designated GO set.

NOTE - The INITIALIZE function sets, by default, the GO set into positions 2/1 through 7/14 of the 7-bit or 8-bit code
chart.

Errors:
Error ide
Cause:
Reaction

5.3.22 AL/

Parameters:
In

Effect:
The Alte
Characte
currently

The desig

occur within the string parameters of the text functions.

See 3.9.6

NOTIE - The INITIALIZE function invokes, by default, the G1 set inta"positions 10/1 through 15/14 (or 10/0 t}

Errors:
Error idé|
Cause:
Reaction

5323 CH

Parameters:

ntifier!,3:323
Requested character set index is not available
Mapped to default or to a more appropriate character set (see annex C.4).

[ERNATE CHARACTER SET INDEX

alternate character set index (1.0

rnate Character Set Index entry in“the Text Attributes State List is set as specified. The char3
Set List entry of the General Attributes and Output Control State List referenced by this inde
designated G1 and G2 sets.

nated alternative character set is used to display 8-bit bytes whose most significant bit is set wh

2.

15/15 if the G1 set is a 96-character set).

ntifier: 3:323
Requested character set index is not available
Mapped to default or to a more appropriate character set (see annex'C.4).

ARACTER CODING ANNOUNCER

In

coding technique

(BASIC 7-BIT, BASIC 8-BIT, EXTENDED 7-BIT

IX

cter set in the
x becomes the

en those bytes

irough

Effect:

EXTENDED 8-BIT, PRIVA

E

The parameter coding technique identifies the code extension technique and environment requested by the CGI client and
is stored in the Text Attributes State List.

If an implementation permits text strings to be encoded by any other technique, the technique shall be announced with
PRIVATE.

These code extension capabilities apply only to the string parameters of text functions (TEXT, APPEND TEXT, and
RESTRICTED TEXT), unless stated explicitly in the function description of a function with a string parameter using this
capability.
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Errors:
Error identifier: 3:317
Cause: Requested character coding announcer not supported
Reaction: Function ignored.

5.3.24 FILL BUNDLE INDEX

Parameters:

In fill bundle index (1..n) X
Effect:

The Fill Bundle/ndex entry in the Fill Attributes State List is set to the value specified.

See 3.10.2.
Errors:

Error identifier: 3:312

Cause: Requested bundle not available

Reaction: Mapped to defaalt.

5.3.25 INTERIOR STYLE

Parameters:

In inferior style (HOLLOW, SOLID, PATTERN, HATCH, EMPTY, BITMAP) E
Effect:

The Interion Style entry of the Fill Attributes State List is setto the value specified.

See 3.10.2.

5.3.26 FILL({COLOUR

Parameters:
In fil] colour specifier CO

Effect:
The Fill Colour entry in the Fill Attributes State List is set to the specified value.

The Selectipn Mode of Fill Colour entry in the Fill Attributes State List is replaced by the Colour Selection Mode in the
General Attributes and Output Control State List.

See 3.10.2.

5.3.27 HATCH INDEX

Parameters:
In hatch index (-n..-1,1..n) IX

Effect:
The Hatch Index entry in the Fill Attributes State List is set to the value specified.

The standardized hatch indices are:

1) horizontal equally spaced parallel lines, not transformable
2) vertical equally spaced parallel lines, not transformable
3) positive slope equally spaced parallel lines, not transformable
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4) negative slope equally spaced parallel lines, not transformable
5) horizontal/vertical crosshatch, not transformable
6) positive slope/negative slope crosshatch, not transformable

Values above 6 are reserved for registration; negative values are available for private use. The effect of transformations of
hatch lines (i.e. transformable, not transformable) is included in the register as part of the definition of a registered hatch
index.

The associated FILL COLOUR attribute value determines the colour of the hatch lines.

Errors:
Error identifier: 3:319
Cause: [ Requestedtactstyle ot avaitable
Reaction: Mapped to default.

5.3.28 PATTERN INDEX

Parameters:
In pattern index (1..n) IX

Effect:
The Pattefn Index entry in the Fill Attributes State List is set to the value specified.

The pattetn index references a pattern entry from the List of Patterns in the Fill Attributes State List.

Errors:
Error identifier: 3:320
Cause: Requested pattern not available
Reaction| Mapped to default.

5.3.29 FILL REFERENCE POINT

Parameters:
In feference point P

Effect:
The Fill Reference Point entry in the Fill Attributes State List is set to the value specified.

For fill objects with Interior Style of either PATTERN or BITMAP, the Fill Reference Point is used for alignment of the
pattern off fill bitmap, as specified in 3.10.2.1.

For an inferior style value of HATCH, the Fill Reference Point provides a common origin-for-the hatch [patterns in all
subsequent hatched fill objects; whether the Fill Reference Point is aligned with a hatch line or-another arbjitrary point in
the hatch&lttem is implementation-dependent. The common origin for hatched fill objects means that sepafate fill objects
that have i

e same hatch index and that abut have a visually continuous hatch pattern across common boundaries.

See 3.10.2.

5.3.30 PATTERN SIZE

Parameters:
In pattern height vector (length # 0) 2VDC
In pattern width vector (length #0) 2VDC
Effect:

The Pattern Size entry in the Fill Attributes State List is set to the values specified. This is used during rendering of fill
objects with interior style PATTERN.
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Pattern Size is specified as two vectors, a height vector and a width vector. In general, the pattern size vectors and the fill
reference point define a parallelogram located in VDC, termed the pattern box.

See 3.10.2 for a description of pattern fill.

5.3.31 EDGE BUNDLE INDEX

Parameters:

In edge bundle index (1..n)
Effect:

The Edge Bundle Index entry in the Edge Attributes State List is set to the value specified.
Errors:

Error identfier: 3:312

Cause: Requested bundle not available

Reaction: Mapped-to,default.

5.3.32 EDGE TYPE

Parameters:

In edge type indicator (-n..-1,1..n)
Effect:

The Edge Type entry in the Edge Attributes State Listis set to the value specified.

The edge type indicator has the same correspondence between type and representation as Line Type.

See 3.7.5 fqr continuity alternatives.

The standatdized edge types are:
1) sqlid

2)
3) d

h
t

4) dgsh dot
5) dgsh dot dot

Values aboye S are reserved for registration; negative values are available for private use.

Errors:

Error identifier: 3:321

Cause:
‘Reaction:

Requested edge type not available
Mapped to default.

5.3.33 EDGE WIDTH

Parameters:

In edge width specifier =0)

Effect:

SS

The Edge Width entry in the Edge Attributes State List is set to the value specified. This may be specified as either an
absolute edge width (in VDCs) or an edge width scale factor.

The Specification Mode of Edge Width entry in the Edge Attributes State List is replaced by the Edge Width
Specification Mode in the General Attributes and Output Control State List.
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5.3.34 EDGE COLOUR

Parameters:
In edge colour specifier co

Effect:
The Edge Colour entry in the Edge Attributes State List is set to the value specified.

The Selection Mode of Edge Colour entry in the Edge Attributes State List is replaced by the Colour Selection Mode in
the General Attributes and Output Control State List.

5.3.35 EDGE CLIPPING MODE
Parameters:
In Clipping mode (LOCUS, SHAPE, LOCUS THEN SHAPE) E

Effect:
The Edge|Clipping Mode entry, in the Edge Attributes State List is set to the value specified.

See 3.10.4.2 for a description of edge clipping.

Errors:
Error idenptifier: 3:301
Cause: Requested clipping mode not supported.
Reaction Mapped to defauit.

5.3.36 EDGE VISIBILITY

Parameters:
In edge visibility (INVISIBLE, VISIBLE E

Effect:
The Edge|Visibility entry in the Edge Attributes State List is set to the value specified.

For fill oYjjects, edges are only rendered if the associated EDGE VISIBILITY ‘attribute value is VISIBLE. For POLYGON
SET, ind}vidual edges are rendered if and only if the value of EDGE VISIBILITY attribute is VISIBLE and the
corresponding edge-out flag indicates a visible edge. For closed figures, EDGE’VISIBILITY is a local ajtribute which
also appligs to CONNECTING EDGE.

5.4 General attribute and output control functions

5.4.1 CLIP INDICATOR

Parameters:
In clip indicator (OFF, ON) E

Effect:
The Clip Indicator entry in the General Attributes and Output Control State List is set to the value specified.

The current value of the Clip Indicator is associated with all graphic objects as they enter the Graphic Object Pipeline. See
3.6 for information on how the clip indicator affects subsequent rendering of an object.
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54.2 CLIP RECTANGLE

Parameters:
In first corner (P), second corner (P") (Px #Px ,Py #Py) 2P

Effect:
The Clip Rectangle entry in the General Attributes and Output Control State List is set to the value specified.

The clip rectangle is specified by a pair of VDC points. The two points define the interior and boundary of the clip
rectangle as a rectangle with sides parallel to the VDC axes, with two diagonally opposite corners given by the first and
second corner point parameters.

The curren{ Clip Rectangle is associated with all graphic objects as they enter the Graphic Object Pipeline] See 3.6 for
information on-how the CLIP RECTANGLE attribute affects subsequent rendering of an object.

5.4.3 LINH WIDTHISPECIFICATION MODE

Parameters:
In line width specification’moede (VDC, SCALED) E
Effect:
The Line Width Specification Mode entry in the General Attributes and Output Control State List is set to the specified
value.

The two m@des supported are a measure in VDC,and a scaling factor to be applied to the device-dependent pominal line
width. Thevalue of Line Width Specification Mode, determines the interpretation of the parameter of subs¢quent LINE
WIDTH fupctions.

Errors:
Error identffier: 3:302
Cause: Line width specification mode not supported
Reaction: All functions with affected parameters are ignoréd-until a supported mode is selected with this function,

or until the mode is reset to its default by INITIALIZE.

54.4 EDGE WIDTH SPECIFICATION MODE

Parameters:
In edge width specification mode (VDC, SCALED) E
Effect:
The Edge Width Specification Mode entry in the General Attributes and Output Control State Lisp is set to the specified
value.

hdes supported are a measure in VDC and a scaling factor to be applied to the device-dependent nominal edge

vatue-of Edg dth-Sp cattorMode-de es-4 erp 0RO : of subsequent EDGE
WIDTH functions.
Errors:
Error identifier: 3:303
Cause: Edge width specification mode not supported
Reaction: All functions with affected parameters are ignored until a supported mode is selected with this function,

or until the mode is reset to its default by INITIALIZE.
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5.4.5 MARKER SIZE SPECIFICATION MODE

Parameters:

In marker size specification mode (VDC, SCALED) E

Effect:

54.6 COLOUR SELECTION MODE

Parameters:

Effect:

5.4.7 COLOUR VALUE EXTENT

The Marker Size Specification Mode entry in the General Attributes and Output Control State List is set to the specified
value.

The two modes supported are a measure in VDC and a scaling factor to be applied to the device-dependent nominal
marker size. The value of Marker Size Specification Mode determines the interpretation of the parameter of subsequent
MARKER-SIZE functions

Errors:
Error idqntifier:) 3:304
Cause: Marker width specification mode not supported
Reaction} Allfunctions with affected parameters are ignored until a supported mode is selected with this function,

or untiVthe mode is reset to its default by INITIALIZE.

In colour selection mode (INDEXED, DIRECT) E

The Coldur Selection Mode entry in the General Attributes and Output Control State List is set to the value) specified.

The two modes of colour selection supported are INDEXED (i.e. colour table indices), and DIRECT (i.e. ted, green, blue
colour v3lues).

The Colgur Selection Mode may be changed at any time prgvided both modes are supported. All functjons with input
parametdrs of data type CO use the Colour Selection Mode.

Errors:
Error idgntifier: 3:305
Cause: Colour selection mode not supported
Reaction} All functions with affected parameters are ignored until a Supported mode is selected with this function,

or until the mode is reset to its default by INITIALIZE.

Parameters:
In minimum colour values CD
In maximum colour values CD
Effect:

The Colour Value Extent entry in the General Attributes and Output Control State List is set to the values specified. The
parameters represent an extent which bounds all direct colour values that will be encountered in the CGI data stream.

The minimum colour values parameter is specified as (min_red, min_green, min_blue) and corresponds to the abstract
RGB specification of (0,0,0), which indicates zero intensity of each of the RGB components and represents black. The
maximum colour values parameter is specified as (max_red, max_green, max_blue) and corresponds to the abstract RGB
specification of (1,1,1), which indicates the maximum ideal intensity for each of the RGB components and represents
white.

The CGI maps or re-normalizes the range of colour direct values specified in COLOUR VALUE EXTENT onto the
device's direct colour range to achieve the mapping of the minimum colour values to black and of the maximum colour
values to white, with a linear distribution of the intervening steps. Normally, the first parameter will be (0,0,0) and the
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second parameter of the form (k,k.k). In this case, values of the form (i, i, i) where 0 < i <k, represent different intensities
or shades of grey. Where the parameters are irregular, the RGB values corresponding to grey scales should be derived

linearly from the minimum and maximum values of each of the three ranges.

54.8 BACKGROUND COLOUR

Parameters:
In

Effect:

colour specifier

(6(0)

The Backgr¢und Colour entry in the General Attributes and Output Control State List is set to the value speci

This specifi
drawing sur

Errors:
Error identi
Cause:
Reaction:

54.9 AUXI

Parameters:
In

Effect:
The Auxilial

The AUXIL

See 3.4 for
effects of au

au]

face priofto any drawing.

fier: 3:315
The colour(specifier is not supported for the device's Background Colour Capability
Function ignored:

LIARY COLOUR

kiliary colour specifier

IARY COLOUR attribute is only used when the assoeciated TRANSPARENCY attribute is set to ¢

xiliary colour and transparency on line, marker, text and fill primitives respectively.

'y Colour entry in the General Attributes and Output Control State List is set to the value specified.

ed.
ed-colour is used by PREPARE DRAWING SURFACE or when a regeneration occurs to clejr the entire

(6(0)

DPAQUE.

h general description of transparency and auxiliary colout~See 3.7, 3.8, 3.9, and 3.10 for a description of the

5.4.10 TRANSPARENCY
Parameters:
In trahsparency switch (OPAQUE, TRANSPARENT) E
Effect:
The Transpdrency entry in the General Attributes and Output Control State List is set to the value specified.
When Trangparency is OPAQUE, portions of line, marker, text or fill objects which are not considefedto bg part of the
object's fofeground shape are rendered using the Auxiliary Colour attribute value. When Trandparency is
TRANSPAI NTthesepo Il S av OCITCCTO l' agco Ll ili"i'n;

See 3.4 for a general description of transparency and auxiliary colour. See 3.7, 3.8, 3.9, and 3.10 for a description of the

effects of au

Errors:

xiliary colour and transparency on line, marker, text and fill primitives respectively.

Error identifier: 3:603

Cause:
Reaction:
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Abstract specification of functions

Parameters:
In starting index (0..n) CI
In colour list (n>0) nCD
Effect:

The colour list values are stored, in the order specified, into consecutive locations in the colour table beginning at the

starting index. Only the specified colour table entries are changed.

If a specified colour value is not available, the Virtual Device maps it to the nearest available colour in an
implementation-dependent manner.
Errors:
Error ideptifier? ,6:308
Cause: Teo many colour specifiers
Reaction: Ag/many colour specifiers as possible are used, the rest are discarded.
5.4.12 LINE REPRESENTATION
Parameters:
In ine bundle index (1.n) IX
In ine type indicator (-n..-1,1..n IX
In ine width specifier SS
In ine colour specifier 60)
Effect:
In the Ligt of Line Bundle Indices in the Line Attributes State List, the given line bundle index is assodiated with the
values of the specified parameters.

Line [Type: produces line types as indicated in the LINE TYPE attribute function.

Line [Width: specifies line width in the current Line Width Specification Mode. The value is storei in the bundle
table along with that mode; the specification is therefore immune to subsequent changgs by the LINE
WIDTH SPECIFICATION MODE function.

Line Colour:  specifies the line colour in the current Colour Selection'Mode. The value is stored in the bundle table
along with that mode; the specification is therefore immunéte subsequent changes t¢ the selection
mode.

When ling objects are rendered the LINE BUNDLE INDEX attribute value refers totan-entry in the ling bundle table.
Which atfribute values in the selected bundle entry are used depends upon the setting of the)corresponding|ASFs, see the
ASPECT|SOURCE FLAGS function.
See 3.3.

Errors:
Error identifier: 3:313
Cause: Requested line type not available
Reaction: Mapped to default.

5.4.13 MARKER REPRESENTATION

Parameters:
In marker bundle index (1..n) IX
In marker type indicator (-n..-1,1..n) IX
In marker size specifier SS
In marker colour specifier CO
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Effect:

In the List of Marker Bundle Indices in the Marker Attributes State List, the given marker bundle index is associated with
the values of the specified parameters.

Marker Type:  produces marker types as indicated in the MARKER TYPE attribute function.

Marker Size:  specifies marker size in the current Marker Size Specification Mode; the value is stored in the bundle
table along with that mode. The specification is therefore immune to subsequent changes by the
MARKER SIZE SPECIFICATION MODE function.

Marker Colour: specifies the marker colour in the current Colour Selection Mode; the value is stored in the bundle

table along with that mode. The specification is therefore immune to subsequent changes to the
selectiommode:

When magKer objects are rendered the MARKER BUNDLE INDEX attribute value refers to an entry in the marker bundle

table. Which attribute values in the selected bundle entry are used depends upon the setting of the corresponding ASFs,
see the AJPECT SOURCE FLAGS function.

See 3.3.
Errors:
Error identifier: 3:314
Cause: Requested marker-type not available
Reaction: Mapped to default.

5.4.14 TEXT REPRESENTATION

Parameters:
In xt bundle index (1.n IX
In xt font index (1..n IX
In xt precision (STRING, CHARACTER, STROKE E
In haracter spacing R
In haracter expansion factor o0 R
In xt colour specifier CO

Effect:

In the List of Text Bundle Indices in the Text Attributes State List, the given text bundle index is assocjated with the
values of the specified parameters.

Text Font Index:  specifies the text font as indicated in the TEXT FONT INDEX attribute function.
Text Precision: specifies the text precision as indicated in the TEXT PRECISION attribute functior].

Character Expansion Factor: specifies the character expansion factor as indicatedyin the JQHARACTER
EXPANSION FACTOR attribute function.

CharTcter Spacing: specifies the character spacing as indicated in the CHARACTER SPACING attribute function.

Text Colour: specifies the text colour in the current Colour Selection Mode; the value is stored in the bundle

table along with that mode. The specification is therefore immune to subsequent changes to the
selection mode.

When text is rendered the TEXT BUNDLE INDEX attribute refers to an entry in the text bundle table. Which attribute

values in the selected bundle entry are used depends upon the setting of the corresponding ASFs, see the ASPECT
SOURCE FLAGS function.

See 3.3.
Errors:
Error identifier: 3:318
Cause: Requested text font not available
Reaction: Mapped to default or to a more appropriate font (see annex C.4).
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5.4.15 FILL REPRESENTATION

Parameters:
In fill bundle index (1..n) IX
In interior style (HOLLOW, SOLID, PATTERN, HATCH, EMPTY, BITMAP) E
In fill colour specifier (6(0]
In hatch index (-n..-1,1..n) IX
In pattern index (1..n) IX
In fill bitmap identifier BN
In fill bitmap region 2p
Effect:
In the Lfstof Fill Bundle Indices in the Fill Attributes State List, the given fill bundle index is associated with the values
of the specifiedyparameters.

Intgrior Style: specifies the interior style as indicated in the INTERIOR STYLE attribute fynction.

Fil} Colour: specifies the fill colour in the current Colour Selection Mode; the value|is stored in the
bundle table along with that mode. The specification is therefore immung to subsequent
changes to the Colour Selection Mode.

Hajch Index: specifies the hatch index as indicated in the HATCH INDEX attribute functipn.

Pattern Index: specifies the pattern index as indicated in the PATTERN INDEX attribute fynction.

Fil] Bitmap Identifier:specifies the fill bitmap as indicated in the FILL BITMAP functjon defined in
ISO/IEC 9636-6,

Fil| Bitmap Region: specifies the fill' bitmap region as indicated in the FILL BITMAP fundtion defined in
ISO/IEC 9636-6.

When f]ll objects are displayed the FILL BUNDLE INDEX attribute refers to an entry in the fill bundle table. Which

attributg
ASPEC

See 3.3.

Errors:
Error id
Cause:
Reactio

Error id
Cause:
Reactio

5.4.16 EL

values in the selected bundle entry are used depends upon the setting of the corresponding ASFs, see the
[ SOURCE FLAGS function.

entifier: 3:319
Requested hatch style not available
1: Mapped to default.

entifier: 3:320
Requested pattern not available
1 Mapped to default.

GE REPRESENTATION

Parameters:

In
In
In
In
In

Effect:

edge bundle index (1..n) IX
edge type indicator (-n..-1,1..n) IX
edge width specifier SS
edge colour specifier CO
edge visibility (INVISIBLE, VISIBLE) E

In the List of Edge Bundle Indices in the Edge Attributes State List, the given edge bundle index is associated with the
values of the specified parameters.

Edge Type: specifies the edge type as indicated in the EDGE TYPE attribute function.
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Edge Width:

Edge Colour:

Edge Visibility:

General attribute and output control functions

specifies edge width in the current Edge Width Specification Mode; the value is stored in the
bundle table along with that mode. The specification is therefore immune to subsequent changes
by the EDGE WIDTH SPECIFICATION MODE function.

specifies the edge colour in the current Colour Selection Mode; the value is stored in the bundle
table along with that mode. The specification is therefore immune to subsequent changes to the
selection mode.

specifies the edge visibility as indicated in the EDGE VISIBILITY attribute function.

When fill objects are displayed the EDGE BUNDLE INDEX attribute refers to an entry in the edge bundle table. Which
attribute values in the selected bundle entry are used depends upon the setting of the corresponding ASFs, see the

ASPECT SOURCE-FELAGSfanetion:

See 3.3.

Errors:
Error identi
Cause:
Reaction:

5.4.17 DELK

Parameters:
In
In

Effect:
The bundle
the bundle 4

DELETE B
specified b
allocated to

bu

Errors:
Error ident
Cause:
Reaction:

bundle table type

fier: 3:321
Requested,edge type not available
Mapped to,default.

[TE BUNDLE REPRESENTATION

(LINE, MARKER, TEXT, FILL, EDGE)

ndle index (2..n)

specified by the given bundle table type and’bundle index is deallocated. The client may not, how
ssociated with index 1.

UNDLE REPRESENTATION informs the CGI Virtual Device that the client has no further
indle representation. The Virtual Device may use this/information as an indication to free
a bundle representation in a dynamic memory allocation imiplementation.

fier: 3:307
Attempt to delete a non-existent item
Function ignored.

5.4.18 ASPHCT SOURCE FLAGS

Parameters:
In li

oy

S

L of ASF type/value pairs (see below, (INDIVIDUAL, BUNDLED))

E
IX
rever, delete

need of the
the memory

n[E,E]

Effect:

The designated Aspect Source Flags (ASFs) in the General Attributes and Output Control State List are set to the values
indicated by the list parameter. The following ASF types are defined:
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LINE TYPE ASF LINE WIDTH ASF

LINE COLOUR ASF MARKER TYPE ASF
MARKER SIZE ASF MARKER COLOUR ASF
TEXT FONT INDEX ASF TEXT PRECISION ASF
CHARACTER EXPANSION FACTOR ASF  CHARACTER SPACING ASF
TEXT COLOUR ASF INTERIOR STYLE ASF

FILL COLOUR ASF HATCH INDEX ASF
PATTERN INDEX ASF EDGE TYPE ASF
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EDGE WIDTH ASF EDGE COLOUR ASF
EDGE VISIBILITY ASF FILL BITMAP ASF

If the ASF for a particular attribute of a primitive is set to INDIVIDUAL, the attribute is controlled by the value of the
corresponding individually specified attribute value of the primitive. If the ASF is set to BUNDLED, the attribute is
specified by the corresponding attribute value in the bundle referenced by the associated bundle index for the primitive.

Changing the value of an ASF has no retro-active effect on any previously created graphic objects.

5.4.19 PATTERN TABLE

Parameters: .
In pattern table index (1..n) IX
In pattern/dimensions nx,ny ()] 21
In Jocal colourprecision requirement =0 I
In pattern colouf/specifiers nx*ny CO
Effect:

The reprgsentation in the Pati¢in Table entry of the Fill Attributes State List, with the given pattern {able index, is
associated with the specified valdes.

The pattepn colour specifiers consists of nx*ny colour specifiers, conceptually organized as a two-dimensipnal array with
dimensiops nx and ny representing the ¢olimn and row dimensions respectively.

The locall colour precision requirement parameter specifies the precision requirement for the pattern colour specifiers.
The precipion requirement is for either indexed/or direct colour, according to the Colour Selection Mode.

If the Colour Selection Mode is INDEXED, then“a-positive value for local colour precision requirement specifies the
minimum| number of bits required to specify a colour index, and a value of zero means to impose the same fequirement as
that for the Colour Index Precision in the Control State List.

If the Cdlour Selection Mode is DIRECT, then a positive vdlue for local colour precision requiremenrt specifies the
minimurm| number of bits required to specify each component of an'RGB triple, and a value of zero meanq to impose the
same requirement as that for the Colour Precision in the Control StateTList.

Errors:

Error ideptifier: 3:311

Cause: Local colour precision requirement not achievable

Reaction Function ignored.

Error ideptifier: 6:309

Cause: Specified pattern is too large to store

Reaction An implementation dependent pattern is used.
5.4.20 DELETE PATTERN

Parameters:
In pattern table index (2..n) IX

Effect:
The Pattern Table entry in the Fill Attributes State List referenced by the specified pattern table index is deleted.

The client may not, however, delete the pattern associated with index 1.

Errors:
Error identifier: 3:307
Cause: Attempt to delete a non-existent item
Reaction: Function ignored.
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5.4.21 FONT LIST

Parameters:
In

Effect:
The list of font names is stored in the List of Font Names entry in the General Attributes and Output Control State List.
Selection of named fonts is achieved using the Text Font Index. The first font defined in the font list is assigned to index
1, the second to index 2, etc.

list of font names (n>0) nSF

The list of font names may contain the names of type faces registered with the Registration Authority, or they may be

private names
Errors:
Error identifier~-3:322
Cause: At east one font is not supported.
Reaction: Gapsare left in the List of Font Names entry.
Error identifier: 6:305
Cause: Font table overflow
Reaction: As many fonts dreretained as possible, starting from index 1.

5.4.22 CHARACTER SET LIST

Parameters:
In

Effect:

lis} of character sets (n>0) nCS

The list is s
designation
ALTERNA

fored in the Character Set List entry in the General, Attributes and Output Control State List. It §

[E CHARACTER SET INDEX functions and establishes, the character set index value that is ass

each of thesg character sets.

pecifies the

sequence for the character set type that can bedndexed in subsequent CHARACTER SET INDEX and

pciated with

Increasing tharacter set indices, starting from 1 and incrementing by-1, identify the corresponding character set
declarationsin sequence in the given list.
Errors:
Error identifier: 3:316
Cause: At least one of the character sets is not supported
Reaction: Function ignored.
Error identifier: 6:306
Cause: Character set list overflow
Reaction: As many character sets are retained as possible, starting from index 1.

5.4.23 SAVE PRIMITIVE ATTRIBUTES

Parameters:
In

Effect:
This function allows the client to save under the given name a copy of the currentstate list entries for those individual
primitive attributes and general attributes listed in the following table. The VDC TYPE in effect when these values are
saved is also stored.

Table 8 lists the attributes that are saved by the function SAVE PRIMITIVE ATTRIBUTES and restored by the function
RESTORE PRIMITIVE ATTRIBUTES.

attribute set identifier ASN
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Table 8§ — Attributes Saved and Restored

LINE BUNDLE INDEX
LINE TYPE

LINE WIDTH (Note 1)

LINE COLOUR (Note 1)
LINE CLIPPING MODE
MARKER BUNDLE INDEX
MARKER TYPE

MARKER SIZE (Note 1)
MARKER COLOUR (Note 1)

EDGE BUNDLE INDEX
EDGE TYPE

EDGE WIDTH (Note 1)
EDGE COLOUR (Note 1)
EDGE VISIBILITY

EDGE CLIPPING MODE
CHARACTER SET INDEX

ALTERNATE CHARACTER SET INDEX
CHARACTER CODING ANNOUNCER

MARKER CLIPPING MODE

CHARACTER EXPANSION FACTOR

p
S

9]

FILL BUNDLE INDEX CHARACTER SPACING
FILL.COLOUR (Note 1) CHARACTER HEIGHT
FILL'REFERENCE POINT CHARACTER ORIENTATION
INTERIORSTYLE TEXT BUNDLE INDEX
HATCH INDEX TEXT FONT INDEX
FILL BITMAR TEXT PRECISION
PATTERN INDEX TEXT COLOUR (Note 1)
PATTERN SIZE TEXT PATH
PICK IDENTIFIER TEXT ALIGNMENT
CLIP INDICATOR ASPECT SOURCE FLAGS
CLIP RECTANGLE AUXILIARY COLOUR (Note 1)
DRAWING MODE TRANSPARENCY

NQTE -

The specification mode or selection mode of/the current value is also stored. If the attribute set identifig
already in use, the values saved under that namé/are replaced by the current values and no error is gene;
The following are excluded from the list of items saved: bundle tables, character set list, font list, colour

pattern table.

oy

Ir is

ASN

by the SAVE

Errors:
Error identifier: 6:307
Cause: Attribute set storage overflow
Reaction: Function ignored.
5.4.24 RESTORE PRIMITIVE ATTRIBUTES
Parameters:
In jttribute set name
Effect:
Restores the individual primitive attributes and general attribute values saved in the named attribute set
PRIMITIVE ATTRIBUTES function, (See table 8.) ’
Errors:
Error identifier: 3:308
Cause: No such attribute set
Reaction: Function ignored.

Error identifier: 3:309
Attempt to restore an attribute set which was saved with VDC Type different to the current VDC Type

Cause:
Reaction:

Function ignored.

1
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5.4.25 DELETE PRIMITIVE ATTRIBUTE SAVE SET

Parameters:
In

Effect:

attribute set name

The values associated with the given attribute set name are deallocated.

DELETE PRIMITIVE ATTRIBUTE SAVE SET informs the CGI Virtual Device that the client has no further need of the
specified attribute set. The Virtual Device may use this information as an indication to free the memory allocated to the

attribute set

in a dynamic memory allocation implementation.

General attribute and output control functions

ASN

Errors:
Error ident:
Cause:
Reaction:

5.4.26 BEGIN FIGURE

Parameters:
none

Effect:
The Output

Closed figu
See 3.10.5.

Errors:
Error ident
Cause:
Reaction:

Error identy
Cause:
Reaction:

5.4.27 END

Parameters:
none

Effect:

fier> 3:307
Attempt to delete a non-existent item
Function ignored.

State of the Virtual Device set to state FIGURE OPEN, and closed figure construction may proceg
Fe construction is completed by the END FIGURE function.

fier: 5:301
Function not allowed in Output State TEXT OPEN
Function ignored.

fier: 5:302
Function not allowed in Output State FIGURE OPEN
Function ignored.

FIGURE

bd.

The END H

IGURE function completes the construction of a closed figure by first closing the current region

if it is open

by performi
The Output
See 3.10.5.

Errors:

ng an implicit NEW REGION, and then associating global attributes with the compound object.
State of the Virtual Device is changed from state FIGURE OPEN to state ACTIVE.

Error identifier: 5:301

Cause:
Reaction:

Function not allowed in Output State TEXT OPEN
Function ignored.

Error identifier: 5:303

Cause:
Reaction:

78

Function not allowed in Output State ACTIVE
Function ignored.
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Error identifier: 6:304
Cause: Figure buffer overflowed
Reaction: As much as possible of the closed figure is rendered.

5.4.28 NEW REGION

Parameters:
none

Effect:
The NEW_ REGION function provides control of region construction within closed figures. The Outpyit State of the
Virtual Device-is not affected by this function.

If the cufrent region is open, this function closes it. If the last point of the last line primitive is not coin¢ident with the
current closure pointsthen an implicit boundary portion is added to connect the two, unless an explicit boundary and edge
portion wias added following that line primitive by using a CONNECTING EDGE primitive.

The first[point of the next.line primitive following a NEW REGION function becomes the closure point for the new

region.
See 3.10.5.
Errors:
Error ideptifier: 5:301
Cause: Function not allowed in Output State TEXT OPEN
Reaction Function ignored.
Error ideptifier: 5:303
Cause: Function not allowed in Output Stat¢ ACTIVE
Reaction Function ignored.
Error ideptifier: 6:304
Cause: Figure buffer overflowed
Reaction As much as possible of the closed figure is rendered!

5.5 Refrieval functions

5.5.1 GET TEXT EXTENT

Parameters:
In fext position P
In Character string S
Out response validity (INVALID, VALID) E
Out concatenation validity (INVALID, VALID) E
Out concatenation point P
Out text extent parallelogram 4P

Effect:

The character string is evaluated as if it were the parameter to a TEXT function with flag set to FINAL in order to
compute the extent of the string and the concatenation point. All text attributes, general attributes, and controls are applied
as described for TEXT. In particular, code extension techniques used for TEXT objects are applicable.

The parallelogram is returned as four corner points in anti-clockwise order. For text precisions STRING and
CHARACTER, the text extent parallelogram is an approximation to that defined in 3.9.4, being the minimum
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parallelogram, whose sides are parallel to the character base and character up vectors, and which completely encloses the
character bodies of the displayed string.

The concatenation point can be used as the origin of a subsequent TEXT object for concatenation of character strings.
Where meaningful, it is computed such that enough inter-character space is included to position a concatenated string
correctly.

Control characters in the character string have the same implementation-dependent effect on the computation of the text
extent parallelogram and the concatenation point as they do on the rendering of the character string in the TEXT function.

If the Virtual Device is unable for any reason to calculate the concatenation point then a response validity of VALID and
the concatenation validity of INVALID are returned; in this case, the text extent parallelogram returned is valid and the
concatenatipn point 1S undetined.
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6 Output inquiry functions

6.1 Introduction

ISO/IEC 9636-3 : 1991 (E)

This describes the abstract functional specification of the Output Inquiry functions of the CGI.

The abstract names of these functions begin either with INQUIRE or LOOKUP. Those functions whose names start with
INQUIRE will only return the values of one or more enmes in a description table or state list. Those functions whose names

start with LO!
See ISO/IEC

6.1.1 Dat

The abstract s
parameter is §
data types and

6.1.2 Val

D636-1, 5.2.7.

A types employed

dity of returned information

For all the in

pecifications/of functions detail the functions in terms of input and output parameters. The da
elected from a standard set and is identified in the functional specification by a standard abbrevi
the abbreviations are taken from the complete list in ISO/IEC 9636-1, 5.2.10.

uiry functions specified in this.subclause, if any of the inquired information is available, the re:

flag is returngd as VALID and the values specifiéd in the output parameters are returned. In the case of a VAL
ssibility that any of the individual parameters within the response are not valid, then the resp
contain additipnal (always valid) parameters which indicate which of the other returned parameters are valid.

there is any

If the inquire
INVALID an
parameters.

i information is not available or the inquiry/function is unsupported, the response validity flag
d the specified output parameters are undefined. No other meaning should be applied to these other output

ASFs.

type of each
tion. Both the

ponse validity
[D response, if
pnse itself will

is returned as

6.2 Primitive support description table

6.2.1 INQUIRE PRIMITIVE SUPPORT LEVELS

Parameters:
Out response validity (INVALID, VALID) E
Out maximum number of points for polyline (-1, 128..1) I
Out maximum number of points for disjoint polyline ¢-1,0..) I
Out maximum number of points for polygon ¢1:-0..) I
Out maximum number of points for polygon set (-1, 0.n) I
Out maximum number of points for polymarker (-1,128..n) I
Out maximum number of characters for text (-1,80..n) I
Out maximum number of cell colour specifiers for cell array (-1,0..n) I
Out line/edge type continuity capability (RESTART, CONTINUOUS, OTHER) E
Out cell array fill capability (OUTLINED, FILLED) E
Out cell array alignment capability (AXIS ALIGNED, SKEWED) E
Out cell array rendering technique (OTHER, EXACT) E
Out compound text capability (NONE, GLOBAL, LOCAL) E
Out closed figure capability (NONE, GLOBAL, LOCAL) E

Effect:
See 6.1.2.
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6.2.2 LOOKUP GDP SUPPORT

Parameters:
In list of GDP identifiers (-n..-1,1..n) nl
Out response validity (INVALID, VALID) E
Out list of support indicators (NO, YES) nE
Effect:

This function returns information about support for GDPs. It is used to determine whether or not each GDP identifier in
the given list of GDP identifiers is supported. The number of elements in and the ordering of the returned list correspond
to the list of GDP identifiers.

See 6.1.2.

6.2.3 INQUIRE GDP ATTRIBUTES

Parameters:
In GIDP identifier (-n..-1, 1..n) I
Out rgsponse validity (INVALID, VALID) E
Out nymber of valid applicable attribute groups (0..5) I
Out y of applicable attribute grolips (LINE, MARKER, TEXT, FILL, EDGE) SE

Effect:
See 6.1.2.

6.3 Line|description table

6.3.1 INQUIRE LINE CAPABILITY

Parameters:
Out ressponse validity (INVALID, VALID) E
Out nymber of predefined line bundles - (1..n) I
Out nymber of settable line bundles (-1,0..n) I
Out imum line bundle index (1..n) X
Out dynamic modification accepted for line bundles (IRG, CBS, IMM) E
Out n¢minal scaled line width 0 DC
Out inimum scaled line width 0 DC
Out imum scaled line width >0 DC
Out nymber of valid line clipping modes 1.3) I
Out y of available line clipping modes (LOCUS, SHAPE, LOCUS THEN SHAPE) 3E

Effect:
See 6.1.2.

6.3.2 INQUIRE LIST OF AVAILABLE LINE TYPES

Parameters:
In number of list elements requested (0..n) I
In index (within list) of first element to return (1..n) I
Out response validity (INVALID, VALID) E
Out total number of list elements in description table (1..n) I
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Out list of line types nIX
Effect:
See 6.1.2.

6.3.3 INQUIRE LIST OF AVAILABLE SCALED LINE WIDTHS

Parameters:
In number of list elements requested (0..n) I
In index (within list) of first element to return (1..n) I
Out TSpoITSe vatidity (INVAEID VAEIR) E
Out fal number of list elements in description table (1.) I
Out list of 'scaled line widths nDC

Effect:
See 6.1.2

6.4 Marker description table

6.4.1 INQUIRE MARKER CAPABILITY

Parameters:
Out response validity (INVALID, VALID) E
Out number of predefined marker bundles (1.0 I
Out number of settable marker bundles (-1,0..) I
Out maximum marker bundle index (1.) IX
Out dynamic modification accepted for marker bundles (IRG, CBS, IMM) E
Out nominal scaled marker size )} DC
Out minimum scaled marker size 20)} DC
Out maximum scaled marker size e30)} DC
Out number of valid marker clipping modes (1.3) I
Out array of available marker clipping modes (LOCUS, SHAPE; LOCUS THEN SHAPE) 3E

Effect:
See 6.1.2

6.4.2 INQUIRE LIST OF AVAILABLE MARKER TYPES

Parameters:
In number of list elements requested (0..n) I
In index (within list) of first element to return (1..n) I
Out response validity (INVALID, VALID) E
Out total number of list elements in description table (1..n) I
Out list of marker types nIX

Effect:
See 6.1.2.
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6.4.3 INQUIRE LIST OF AVAILABLE SCALED MARKER SIZES

Parameters:
In number of list elements requested (0..n) I
In index (within list) of first element to return (1..n) I
Out response validity (INVALID, VALID) E
Out total number of list elements in description table (1..n) I
Out list of scaled marker sizes nDC

Effect:
See 6.1.2.

6.5 Text|description table

6.5.1 INQUIRE TEXT CAPABILITY

Parameters:
Out repponse validity (INVALID, VALID) E
Out nymber of predefined text bundles (1.n) I
Out nymber of settable text bundles (-1,0..n) I
Out mpximum text bundle index (1..n) IX
Out dynamic modification accepted for text bundles (IRG, CBS, IMM) E
Out mpximum length of font list (-1, 1..n) I
Out dynamic modification accepted for font list (IRG, CBS, IMM) E
Out mpximum length of character set list (-1, 1..n) I

Effect:
See 6.1.2.

6.5.2 INQUIRE LIST OF AVAILABLE CHARACTER SETS

Parameters:
In nymber of list elements requested (0..n) I
In index (within list) of first element to return (1..n) I
In maximum characters per string (1..n) I
Out response validity (INVAEID, VALID) E
Out total number of list elements in description table (1.n) I
Out ligt of available character sets nCS

Effect:
See 6.1.2.

6.5.3 INQUIRE LIST OF AVAILABLE TEXT FONTS

Parameters:
In number of list elements requested (0..n) |
In index (within list) of first element to return (1..n) I
In maximum characters per string (1..n) I
Out response validity (INVALID, VALID) E
Out total number of list elements in description table (1..n) I
Out list of font names nSF

84


https://iecnorm.com/api/?name=5898ac45f172e87899a47d078f69b379
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Effect:
See 6.1.2

ISO/IEC 9636-3 : 1991 (E)

6.5.4 INQUIRE FONT CAPABILITIES

Parameters:
In
In
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out
Out

Out
Out

Effect:
See 6.1.2

6.5.5 IN(

Parameters:
In
In
In
In
Out
Out
Out

Effect:

font name

precision (STRING, CHARACTER, STROKE)
response validity (INVALID, VALID)
minimum character expansion factor (>0)
maximum character expansion factor 0

minimum character spacing
maximum character spacing

minimum_character height (63()]
maximum chatacter height 0]
skewed vector/support (NO, YES)
mirrored character support (NO, YES)
number of text path-elements (1.4
array of supported text paths (RIGHT, LEFT, UP, DOWN)
number of horizontal text alignment elements (1.9)
array of supported horizontal'text alignments (NORMAL HORIZONTAL, LEFT, CENTRE
RIGHT, CONTINUOUS HORIZONTALL)

number of vertical text alignment €léments a.ph
array of supported vertical text alignments (NORMAL VERTICAL, TOP, CAP, HALF
BASE, BOTTOM, CONTINUOUS VERTICAL)

)UIRE LIST OF AVAILABLE CHARACTER‘EXPANSION FACTORS

font name

precision (STRING; CHARACTER, STROKE)
number of list elements requested (0..n)
index (within list) of first element to return (1.p)
response validity (INVALID, VALID)
total number of list elements in description table O..m)

list of character expansion factors

An empt

L list implies a continuous range of character expansion factors.

See 6.1.2.

6.5.6 INQUIRE LIST OF AVAILABLE CHARACTER SPACINGS

Parameters:
In
In
In
In
Out

font name

precision (STRING, CHARACTER, STROKE)
number of list elements requested (0..n)
index (within list) of first element to return (1..n)
response validity (INVALID, VALID)

Output inquiry functions
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Out total number of list elements in description table (0..n) I
Out list of character spacings nR

Effect:

An empty list implies a continuous range of character expansion factors.
See 6.1.2.

6.5.7 INQUIRE LIST OF AVAILABLE CHARACTER HEIGHTS

Parameters:

In fohtname SF
In precision (STRING, CHARACTER, STROKE) E
In nymber of list elements requested (0..n) I
In inflex (within list) of first element to return (1..n) I
Out repponse validity (INVALID, VALID) E
Out tofal number of 4ist elements in description table (0..n) I
Out lidt of character heights nDC
Effect:

An empty lfst implies a continuous range of character expansion factors.

See 6.1.2.

6.5.8 INQUIRE LIST OF AVAILABLE CHARACTER ORIENTATIONS

Parameters:

In font name SF
In pIecision (STRING, CHARACTER, STROKE) E
In nymber of list elements requested (0..n) I
In index (within list) of first element to return (1..n) I
Out regponse validity (INVALID, VALID) E
Out tofal number of list elements in description table (0..n) I
Out ligt of character orientations n4VDC
Effect:
An empty list implies a continuous range of character expansion factors.
See 6.1.2.
6.6  Fill description table

6.6.1 INQUIRE FILL CAPABILITY

Parameters:
Out response validity
Out number of predefined fill bundles
Out number of settable fill bundles

Out maximum fill bundle index
Out dynamic modification accepted for fill bundles
Out number of interior style elements

(INVALID, VALID)
(1..n)

(-1,0..n)

(1..n)

(IRG, CBS, IMM)
(1..6)

Out array of available interior styles  (HOLLOW, SOLID, PATTERN, HATCH, EMPTY, BITMAP)
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Out number of predefined patterns (1..n) I
Out number of settable patterns (-1,0..n) I
Out maximum pattern index (1..n) IX
Out dynamic modification accepted for pattern table (IRG, CBS, IMM) E
Out preferred pattern size divisor (1..n) I
Out maximum pattern size (-, 1.n) 2
Out pattern transformation support (NONE, UNSKEWED, FULL) E
Out pattern fill fallback (CONDENSE, TRUNCATE) E
Effect:
See 6.1.2.
6.6.2 INQUIRE LIST OF AVAILABLE HATCH STYLES
Parameters:
In humber of list€lements requested .. I
In ndex (within list).of-first element to return (1..n I
Out response validity (INVALID, VALID E
Out fotal number of list elerhents in description table (1..n I
Out ist of hatch styles (-n..-1, 1..n nIX
Effect:
See 6.1.2

6.7 Edge description table

6.7.1 INQUIRE EDGE CAPABILITY

Parameters:
Out fesponse validity (INVALID, VALID E
Out humber of predefined edge bundles (1..n I
Out number of settable edge bundles (-1,0.. I
Out maximum edge bundle index X
Out dynamic modification accepted for edge bundles (IRG, CBS, IMM) E
Out nominal scaled edge width DC
Out minimum scaled edge width >0) DC
Out maximum scaled edge width 0 DC
Out humber of valid edge clipping modes 1.3 I
Out hrray of available edge clipping modes (LOCUS, SHAPE, LOCUS THEN SHAP 3E
Out cattzatiomrof-edge-widtl INFERIORCE? E

Effect:
See 6.1.2.

6.7.2 INQUIRE LIST OF AVAILABLE EDGE TYPES

Parameters:
In number of list elements requested (0..n) I
In index (within list) of first element to return (1..n) I
Out response validity (INVALID, VALID) E
Out total number of list elements in description table (1..n) I
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Out list of edge types nIX

Effect:
See 6.1.2.

6.7.3 INQUIRE LIST OF AVAILABLE SCALED EDGE WIDTHS

Parameters:
In number of list elements requested (0..n) I
In i ithin 1i first element to return (1.n) 1
Out rgspense validity (INVALID, VALID) E
Out tdtal number of list elements in description table (0..n) I
Out ligt of edge widths nDC

Effect:

An empty kst of edge widths implies a continuous range of edge widths.

See 6.1.2.

6.8 Output control description table

6.8.1 INQUIRE COLOUR CAPABILITY

Parameters:
Out rdsponse validity
Out niimber of simultaneously available direct colours
Out nymber of simultaneously available indexed colours
Out nfimber of available colours
Out nlimber of available intensities
Out colour selection mode availability
Out dynamic modification accepted for colour table
Out colour overwrite capability
Out colour realization
Out nmjonochromatic device
Out background colour capability
Effect:
See 6.1.2.

(INVALID, VALID)

0, 2..n)

(2..n)

(2..n)

(1..n)

(INDEXED ONLY,

INDEXED AND DIRECT)
(IRG, CBS, IMM)

(NO, YES)
(ADDITIVE,SUBTRACTIVE)
(NO, YES)

(NONE, INDEX 0, INDEXED, FULL)

6.8.2 INQUIRE CIE CHARACTERISTICS

Parameters:
Out response validity
Out CIE 1931 chromaticity coordinates for red primary
Out CIE 1931 chromaticity coordinates for green primary
Out CIE 1931 chromaticity coordinates for blue primary
Out CIE 1931 tristimulus values for reference white

Effect:
See 6.1.2.
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6.8.3 INQUIRE MAXIMUM NUMBER OF SIMULTANEOUSLY SAVED ATTRIBUTE SETS

Parameters:
Out response validity (INVALID, VALID)
Out maximum number of simultaneously saved attribute sets (-1,0..n)
Effect:
See 6.1.2.
6.8.4 INQUIRE ARRAY OF SUPPORTED CHARACTER CODING ANNOUNCERS
Parameters:
Out resporise validity (INVALID, VALID)
Out number ‘of yalid character coding announcers 1.9
Out larray of validcharacter coding announcers (BASIC 7-BIT, BASIC 8-BIT,
EXTENDED 7-BIT, EXTENDED 8-BIT, PRIVATE)
Effect:
See 6.1.2

6.9 Lire attribute state list

6.9.1 INQUIRE LINE ATTRIBUTES

Parameters:
Out response validity
Out line bundle index
Out line type
Out specification mode of line width
Out line width
Out selection mode of line colour
Out line colour
Out line clipping mode
Effect:
See 6.1.2

6.9.2 INQUIRE LIST OF LINE BUNDLE INDICES

Parameters:
In

(INVALID, VALID)
(l.p)

(-n..-1, 1.p)

(VDC, SCALED)
=0

(INDEXED, DIRECT)

(LOCUS, SHAPE, LOCUS THEN SHAPH)

number of list elements requested

In index (within list) of first element to return
Out response validity
Out total number of elements in state list
Out list of line bundle indices
Effect:
See 6.1.2.

(0..n)
(1..n)
(INVALID, VALID)
(0..n)

E
IF

5E

IX
IX

SS

Cco

xﬁm’—i’-ﬂ

nl
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6.9.3 INQUIRE LINE REPRESENTATION

Line attribute state list

Parameters:
In line bundle index (1.n)
Out response validity (INVALID, VALID)
Out line type (-n..-1, 1..n)
Out specification mode of line width (VDC, SCALED)
Out line width =0)
Out selection mode of line colour (INDEXED, DIRECT)
Out line colour

Effect:
See 6.1.2.

6.10 Marker attribute state list

6.10.1 INQUIRE MARKER ATTRIBUTES

Parameters:
Out regponse validity
-Out mprker bundle index
Out mprker type
Out specification mode of marker size
Out mprker size
Out ection mode of marker colour
Out mprker colour
Out mprker clipping mode
Effect:
See 6.1.2.

(INVALID, VALID)
(1..n)

(-n..-1, 1..n)

(VDC, SCALED)
(20)

(INDEXED, DIRECT)

(LOEUS, SHAPE, LOCUS THEN SHAPE)

6.10.2 INQUIRE LIST OF MARKER BUNDLE INDICES

Parameters:
In nymber of list elements requested (0..n)
In inflex (within list) of first element to return (1..n)
Out repponse validity (INVALID, VALID)
Out tolal number of elements in state list (0..n)
Out lislt of marker bundle indices

Effect:
See 6.1.2.

6.10.3 INQUIRE MARKER REPRESENTATION

Parameters:
In marker bundle index (1..n)
Out response validity (INVALID, VALID)
Out marker type (-n..-1, 1..n)
Out specification mode of marker size (VDC, SCALED)
Out marker size =0)
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Marker attribute state list

Out selection mode of marker colour
Out marker colour

Effect:
See 6.1.2.

6.11 Text attribute state list

ISO/IEC 9636-3 : 1991 (E)
Output inquiry functions

(INDEXED, DIRECT) E
160)

6.11.1 INQUIRE TEXT ATTRIBUTES
Parameters:
Out response.validity (INVALID, VALID) E
Out ext bundle index (1..n) IX
Out lext font index (1..n) IX
Out font precision (STRING, CHARACTER, STROKE E
Out Character expansion factor 0 R
Out Character spacing R
Out selection mode of text colour (INDEXED, DIRECT)) E
Out [ext colour CO
Out Character height =0 VDC
Out Character up vector (length = () 2VDC
Out Character base vector (length # () 2VDC
Out lext path (RIGHT, LEFT, UP, DOWN) E
Out horizontal text alignment (NORMAL HORIZONTAL, LEFT],
CENTRE, RIGHT, CONTINUOUS HORIZONTAL E
Out Continuous horizontal alignment R
Out vertical text alignment (NORMAL VERTICAL, TOP, CAP, HALH,
BASE, BOTTOM, CONTINUOUS VERTICAL) E
Out Continuous vertical alignment R
Out Character set index (1..n) IX
Out hiternate character set index (1..n] IX
Out Character coding announcer (BASIC 7-BIT, BASIC 8-BIT],
EXTENDED 7-BIT, EXTENDED 8-BIT, PRIVATE) E
Effect:
See 6.1.2
6.11.2 INQUIRE LIST OF TEXT BUNDLE INDICES
Parameters:
In number of list elements requested (0..n) I
In index (within list) of first element to return (1..n) I
Out response validity (INVALID, VALID) E
Out total number of elements in state list (0..n) 1
Out list of text bundle indices nIX
Effect:
See 6.1.2.
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6.11.3 INQUIRE TEXT REPRESENTATION

Parameters:
In text bundle index (1..n) X
Out response validity (INVALID, VALID) E
Out text font index (1..n) X
Out text precision (STRING, CHARACTER, STROKE) E
Out character expansion factor >0 R
Out character spacing R
Out selection mode of text colour (INDEXED, DIRECT) E
Out toxteotonr CO

Effect:
See 6.1.2.

6.12 Fill attribute state list

6.12.1 INQUIRE FILL ATTRIBUTES

Parameters:
Out rgsponse validity (INVALID, VALID) E
Out fill bundle index (1..n) IX
Out interior style (HOLLOW, SOLID,"PATTERN, HATCH, EMPTY, BITMAP) E
Out lection mode of fill colour (INDEXED, DIRECT) E
Out fill colour CO
Out hatch index (-n..-1,1..n) IX
Out phttern index (1..n) IX
Out fill bitmap identifier BN
Out fill bitmap region 2P
Out filll reference point P
Out phttern size 4VDC

Effect:
See 6.1.2.

6.12.2 INQUIRE PATTERN DIMENSIONS

Parameters:
In phttern index (1..n) IX
In local colour precision requirement (1..32) I
Out response validity (INVALID, VALID) E
Out number of horizontal samples (1..n) I
Out number of vertical samples (1..n) I
Out local colour precision (1..32) |
Out selection mode of colour specifiers (INDEXED, DIRECT) E

Effect:

The output parameter local colour precision is a value appropriate for use in the function INQUIRE PATTERN in order
to retrieve the colour specifiers relating to the selected pattern. See 6.1.2.
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6.12.3 INQUIRE PATTERN

Parameters:
In pattern index (1..n) IX
In local colour precision (1..32) I
Out response validity (INVALID, VALID) E
Out list of colour specifiers nCO
Effect:

The function INQUIRE PATTERN DIMENSIONS may be used to obtain a local colour precision value that is
appropriate for retrieving the list of colour specifiers. See 6.1.2.

6.12.4 INQUIRE LIST OF PATTERN INDICES

Parameters:
In number of list elements requested 0..n) I
In index (within list) of first element to return (1..n) |
Out response validity (INVALID, VALID) E
Out total number of elements in state list ©..7) I
Out list of pattern indices nIX

Effect:
See 6.1.2

6.12.5 INQUIRE LIST OF FILL BUNDLE INDICES

Parameters:
In number of list elements requested 0..0) I
In index (within list) of first element to return (1..n) I
Out response validity (INVALID, VALID) E
Out total number in elements in statélist ©..n) I
Out list of fill bundle indices nIX

Effect:
See 6.1.2

6.12.6 INQUIRE FILL REPRESENTATION

Parameters:
In fillkbundle index (1--3) IX
Out TCSPONSE valfdity ENVAEID, VAEID) E
Out interior style (HOLLOW, SOLID, PATTERN, HATCH, EMPTY, BITMAP) E
Out selection mode of fill colour (INDEXED, DIRECT) E
Out fill colour CO
Out hatch index (-n..-1,1..n) IX
Out pattern index (1..n) IX
Out fill bitmap identifier BN
Out fill bitmap region 2P

. Effect:

See 6.1.2.
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6.13 Edge attribute state list

6.13.1 INQUIRE EDGE ATTRIBUTES

Parameters:
Out response validity (INVALID, VALID) E
Out edge bundle index (1..n) X
Out edge visibility (INVISIBLE, VISIBLE) E
Out edge type (-n..-1,1.n) X
Out specification mode of edge width (VDC, SCALED) E
Out edge width =0 SS
Out selection mode of edge colour (INDEXED, DIRECT) E
Out edge colour CO
Out edge clipping mode (LOCUS, SHAPE, LOCUS THEN SHAPE) E

Effect:
See 6.1.2.

6.13.2 INQUIRE LIST OF EDGE BUNDLE INDICES

Parameters:
In nuymber of list elements requested (0..n) I
In inflex (within list) of first element to return (1..n) I
Out regponse validity (INVALID, VALID) E
Out tofal number of elements in state list (0..n) I
Out ligt of edge bundle indices nIX

Effect:
See 6.1.2.

6.13.3 INQUIRE EDGE REPRESENTATION

Parameters:
In edge bundl€ index (1..n) IX
Out response validity (INVALID, VALID) E
Out edgevisibility (INVISIBLE, VISIBLE) E
Out edge type (-n.-1,1.n) IX
Out specification mode of edge width (VDC, SCALED) E
Out edge width =0 SS
Out selection mode of edge colour (INDEXED, DIRECT) E
Out edge colour CcO

Effect:
See 6.1.2.
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6.14 General attributes and output control state list

6.14.1 INQUIRE OUTPUT STATE

Parameters:
Out response validity (INVALID, VALID)
Out utput state (ACTIVE, TEXT OPEN, FIGURE OPEN)]
Out ne width specification mode (VDC, SCALED
Out arker size specification mode (VDC, SCALED
Out gdge width specification mode (VDC{SCALED

Effect:
See 6.1.2.

6.14.2 INQUIRE OBJECT CLIPPING

Parameters:

Out fesponse validity

Out ¢l

Out ¢l
Effect:

See 6.1.2.

6.14.3 INQUIRE LIST OF ATTRIBUTE SET NAMES IN USE

ip indicator
ip rectangle

Parameters:
In umber of list elements requested
In dex (within list) of first element to return

Out esponse validity

Out tal number of elements in state list
Out ist of attribute Set names

Effect:
See 6.1.2.

(INVALID, VALID
(OFF, ON]

(0..n
(1.n
(INVALID, VALID
(0..n

6.14.4 INQUIRE COLOUR STATE

Parameters:
Out response validity
Out colour selection mode
Out colour value extent
Out selection mode of auxiliary colour
Out auxiliary colour
Out transparency
Out selection mode of background colour
Out background colour

(INVALID, VALID)
(INDEXED, DIRECT)

(INDEXED, DIRECT)

(OPAQUE, TRANSPARENT)
(INDEXED, DIRECT)

M mmmm

2P
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Effect:

See 6.1.2.

6.14.5 INQUIRE LIST OF COLOUR TABLE ENTRIES

Parameters:
In
In
Out
Out
Out

Effect:

See 6.1.2.

ligt

6.14.6 INQUIRE FONT LIST

Parameters:
In
In
In
Out
Out
Out
Out

Effect:

Sec 6.1.2.

Parameters:
In
In
In
Out
Out

number of list elements requested (0..n)
index (within list) of first element to return (1..n)
response validity (INVALID, VALID)
lOJal TIOMTHEr Of TITIMENTS 11T State 1St ()
of colour table entries
number of list elements requested (0..n)
infex (within list) of first element to return (1..n)
mpximum characters per string (1..n)
repponse validity (INVALID, VALID)
tofal length of longest string present (1..n)
tofal number of elements in state list (1..n)
ligt of font names
6.14.7 INQUIRE CHARACTER SETLIST

nymber of list elements requested (0..n)
index (within list) of-first element to return (1..n)
mpximum characters-per string (1..n)
response validity (INVALID, VALID)
tofal length/of longest string present (1..n)
tofal number of elements in state list (1..n)

Out
Out

Effect:

ligt of character sets

See 6.1.2.

6.14.8 LOOKUP ASPECT SOURCE FLAGS

Parameters:
In
Out
Out

Effect:

list of ASF types requested
response validity
list of ASF values

(see below)
(INVALID, VALID)
(INDIVIDUAL, BUNDLED)

The number of elements in and ordering of the return list correspond to the list of ASF types requested.
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See 5.4.18 for a list of the possible enumerated values for ASF types. See 6.1.2.
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7  CGI description tables and state lists

This clause contains the description tables and state lists which define the portion of the Virtual Device relating to output

primitives and attributes, and the related control functions.

The information in the description tables and state lists is available to a client by means of inquiry functions. The abstract

specifications of these functions are found in clause 6.

Note that where the data type of an entry depends on a corresponding specification mode (Line Width, Edge Width, Marker
Size) or selection mode (any Colour), the state list always contains the mode in which the value was last set. The default
values, (for example, for the bundle definitions) will also have the mode fields stored by the implementation which correspond

to the default d

If this part of I$O/IEC 9636 allows latitude for certain description table entries, the preferred entries are desighated by the

entry being und

7.1 Description tables

7.1.1 Primitive support

Table 9 — Primitive Support Description Table

Entry

Possible Values

Data Type

Primitive Suppprt:
Maximum|Number of Points for Polyline
Maximum|Number of Points for Disjoint Polyline
Maximum|Number of Points for Polygon
Maximum|Number of Points for Polygon Set
Maximum|Number of Points for Polymarker
Maximum|Number of Characters for Text
Maximum|Number of Cell Colour Specifiers for'Cell Array
Line/Edge|Type Continuity Capability
Cell Array|Fill Capability
Cell Array|Alignment Capability
Cell Array|Rendering Technique
Compoung Text Capability
Closed Figure Capability

Generalized Dyawing Primitive Support:
List of Supported GDP Identifier

Generalized Drawing Primitive Attributes:

List of GDP, Attribute Groups each containing:
GDP Hentifier

(-1, 128..n)(Note 1)

(-1, 0..n)(Note 1)

(-1, 0..n)(Note 1)

(-1, 0..n)(Note 1)

(-1, 128..n)(Note 1)

(-1, 80..n)(Note 1, 2)

(-1, 1..n) (Note 1)

(RESTART, CONTINUOUS, OTHER)
(OUTLINED, FILLED)

(AXIS ALIGNED, SKEWED)
(OTHER, EXACT)

(NONE, GLOBAL, LOCAL) (Note 3)
(NONE, GLOBAL, LOCAL) (Note 3)

(-n..-1, 1..n)

1 AY

=
-

Number of Applicable Attribute Groups
Array of Applicable Attribute Groups

L 1
\NLLITRE TR TR 1 Y )

0..5)
(LINE, MARKER, TEXT, FILL, EDGE)

I
I
SE

NOTES

1) For entries denoting the maximum number supported, zero indicates no support, and -1 indicates either no restriction on
length of list orsupport limited only by available memory (for implementations using dynamic memory allocation).

2) If compound text is supported, the number of characters pertains to the entire string so constructed rather than the parameters
of the individual functions. If LOCAL compound text capability is supported, this entry indicates the buffering capability
assuming no internal text attribute changes. Depending on the details of the implementation, internal text attribute changes
may be stored in the same buffer as the text strings, and thus affect the amount of space available.

3) For both compound text and closed figures, the value GLOBAL indicates that the compound object can be constructed, but
without internal attribute changes (text attributes or edge attributes, respectively).
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7.1.2 Attributes

Table 10 - Line Description Table

Entry Possible Values Data Type
—_— — _ |

Line Capability:

Number of Predefined Line Bundles (1..n) I
Number of Settable Line Bundles (-1, 0..n) (Note 1) I
Maximum Line Bundle Index (1..n) IX
Dynamic Modification Accepted For Line Bundles (IRG, CBS, IMM) E
NominalfStated Eine Width 10) DC (Note 2)
Minimurp Scaled Line Width 0 DC (Note 2)
Maximufn Scaled Line Width 0 IDC (Note 2)
Number pf Valid Line Clipping Modes (1..3) I
Array of|Available Line Clipping Modes (LOCUS, SHAPE, LOCUS THEN SHAPE) 3E

Available Line Types:

List of Available Line Types nIX

Available Scqled Line Widths:

List of Available Scaled Line Widths (Notes 2, 3) nDC

NOTES

1) Zero indicates no support, -1 indicates support limited only by available memory (for implementations using dynamic
memory dllocation).

2) These values are measured in the physical device coordinates native to théydevice. Note that the device metric may|not be
uniform 4s, for example, a raster device with x pixel spacing differing\ffom y pixel spacing using pixel addresses ag device
coordinatps. Note that the minimum scaled size is also the minimum VDC size after conversion to device coordinates.

3) An empty list means that the range is continuous.

Table 11 - Marker Description Table

Entry Possible Values Data Type

Marker Capqgbility:

Number fof Predefined Marker Bundles (1..n) I
Number [of Settable Marker Bundies (-1, 0..n) (Note 1) I
Maximujn Marker Bundle Index (1..n) IX
Dynami¢ Modification Accepted For Marker Bundles (IRG, CBS, . IMM) E
Nominal Scaled Marker Siz¢ >0 DC (Note 2)
Minimufn Scaled Marker'Size 0 DC (Note 2)
Maximum Scaled Marker Size >0 DC (Note 2)
Number[of Valid\Marker Clipping Modes (1..3) I
Array of| Availaple Marker Clipping Modes (LOCUS, SHAPE, LOCUS THEN SHAPE) 3E

Available Mgrker Aypes:

List of Avartable Marker Types nIX

Available Scaled Marker Sizes:

List of Available Scaled Marker Sizes (Notes 2, 3) nDC

NOTES

1) Zero indicates no support, -1 indicates support limited only by available memory (for implementations using dynamic
memory allocation).

2) These values are measured in the physical device coordinates native to the device. Note that the device metric may not be
uniform as, for example, a raster device with x pixel spacing differing from y pixel spacing using pixel addresses as device
coordinates. Note that the minimum scaled size is also the minimum VDC size after conversion to device coordinates.

3) An empty list means that the range is continuous.
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Table 12 - Text Description Table

Description tables

Entry Possible Values Data Type
Text Capability:
Number of Predefined Text Bundles (1..n) I
Number of Settable Text Bundles (-1, 0..n) (Note 1) I
Maximum Text Bundle Index (1..n) IX
Dynamic Modification Accepted For Text Bundles (IRG, CBS, IMM) E
Maximum Length of Font List (-1,1..n) (Note 1) I
Dynamic Modification Accepted For Font List (IRG, CBS, IMM) E
Maximum [Length of Character Set List (-1,1..n) (Note 1) I

Available Charucter Sets:

List of Avagilable Character Sets nCS

Available Text Fonts:

List of Available Text Fonts nSF

For Each Text Font/Precision Pair:

Font Namg SF

Precision (STRING, CHARACTER,:STROKE) E

Font Capabpilities:

Minimum (Character Expansion Factor 0 R

Maximum [Character Expansion Factor >0 R

Minimum {Character Spacing R

Maximum [Character Spacing R

Minimum {Character Height  0) DC

Maximum [Character Height >0) DC

Skewed Véctor Support (NO, YES) E

Mirrored (haracter Support (NO, YES) E

Number of| Supported Text Paths (1..5) I

Array of Spipported Text Paths (RIGHT, LEFT, UP, DOWN) 4E

Number of| Supported Horizontal Text Alignments (1..5) I

Array of Shipported Horizontal Text Alignments (NORMAL HORIZONTAL, LEFT, CENTRE, SE
RIGHT, CONTINUOUS HORIZONTAL)

Number of| Supported Vertical Text Alignments 1..7) I

Array of Shpported Vertical Text Alignments (NORMAL VERTICAL, TOP, CAP, HALF, 7E
BASE, BOTTOM,CONTINUOUS VERTICAL)

Available Character Expansion Factors:

List of Available Character Expansion Factors (Note 3) nR

Available Character,Spacings:

List of Available Character Spacing (Note 3) nR

Available Characier Heights:

List of Available Character Heights (Notes 2, 3) nDC

Available Character Orientations:

List of Available Character Orientations (Note 3) n4VDC

NOTES

1) Zero indicates no support, -1 indicates support limited only by available memory (for implementations using dynamic
memory allocation).

2) These values are measured in the physical device coordinates native to the device. Note that the device metric may not be
uniform as, for example, a raster device with x pixel spacing differing from y pixel spacing using pixel addresses as device
coordinates. Note that the minimum scaled size is also the minimum VDC size after conversion to device coordinates.

3) An empty list means that the range is continuous.
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Table 14 — Edge Description Table — (concluded)

Description tables

Entry Possible Values Data Type
Available Scaled Edge Widths:

List of Available Scaled Edge Widths (Notes 2, 3) nDC

NOTES

1) Zero indicates no support, -1 indicates support limited only by available memory (for implementations using dynamic
memory allocation).

2) These values are measured in the physical device coordinates native to the device. Note that the device metric may not be
uniform as, for example, a raster device with x pixel spacing differing from y pixel spacing using pixel addresses as device
coordinates. [Note that the minimum scaled size is also the minimum VDC size after conversion to device coordinates.

3) Anempty ligt means that the range is continuous.

7.1.3 Font dharacteristics

The artistic and metric information and character complement considerations required for a textfont are complg
obvious. ISO/IEC JTC1/SC18/WGS8 has in process standards activities in the font specification and description arg
will adopt the fgnt description mechanisms eventually promulgated in what is currently’ISO/IEC 9541, “Font

x and non-
a. The CGI

nformation

interchange.” Dgscription tables including the information required in ISO/IEC 9541 may be included in a futur¢ version of

ISO/IEC 9636.

7.1.4 Outpdt control

Table 15 — Output Control Description Table

Entry Possible Values IPata Type
— —
Colour Capabiljty:
Number of Simultaneously Available Direct Colours (0, 2..n) (Note 4) I
Number of Simultaneously Available Indexed Colours (2..n) I
Number of |Available Colours (2..n) I
Number of |Available Intensities (Note 2) 31
Colour Selgction Mode Availability (INDEXED ONLY, INDEXED AND DIRECT) E
Dynamic Modification Accepted For Colour Table (IRG, CBS, IMM) E
Colour Ovarwrite Capability (NO, YES) E
Colour Realization (ADDITIVE, SUBTRACTIVE) E
Monochromatic Device (NO, YES) E
Background Colour Capability (NONE, INDEX 0, INDEXED, FULL) E
CIE Characterigtics: (Note3)
CIE 1931 (hromaticity Coordinates for Red Primary 2R
CIE 1931 (hromaticity Coordinates for Green Primary 2R
CIE 1931 Chromaticity Coordinates for Blue Primary 2R
CIE 1931 Tristimulus Values for Reference White 3R
Output Capability:
Maximum Number of Simultaneously Saved Attribute Sets | (-1,1..n) (Note 1) I
Number of Valid Character Coding Announcers (1..5) I
Array of Valid Character Coding Announcer Values (BASIC 7-BIT, BASIC 8-BIT, EXTENDED 7- SE

BIT, EXTENDED 8-BIT, PRIVATE)
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1t Control Description Table — (concluded)

""""""" =7

Entry

NOTES

memory allocation).

Possible Values

1) Zero indicates no support, -1 indicates support limited only by available memory (for implementations using dynamic

2)  For colour devices, this entry gives the number of levels of red, green, and blue supported for both direct and indexed colour;
and for monochromatic devices, the first element of the three-tuple specifies the number of (monochromatic) intensities. The
value of Number of Simultaneously Available Direct Colours will have been determined in accordance with the following:
For a monochromatic device, it is the first element of the entry Number of Available Intensities; for a colour device using

Data Type

direct coﬁurs n the frame bulfer, it 1s the product oI the three elements of Number of Available INensities; for 3 colour
device usjng a hardware colour table, it is the size of that colour table.

3)  Although| CGI supports only the RGB colour model, these values are suitable for use in the conversion of-cplour values
between 1931 CIE colour model and the RGB colour model. 1931 CIE colour model is the basic colour mede] from which all
other CIH colour models are derived. The transformation from any CIE colour model to RGB is composed’of a transformation
to CIE 1931 followed by a transformation from CIE 1931 to RGB. The parameters provided are sufficient to descyibe this
transformfation. (ISO/IEC 9592-1, annex I provides an example of such a transformation.)

4)  Support fpr Direct Colour is not required; zero indicates no support.

7.2 State lists
7.2.1 Attributes
Table 16 - Line Attributes State List
Entry Possible Values Data Type|| Default
Line Attributes:
Line Bupdle Index (1..n) IX 1
Line Type (-n..-1,1..n) (Note 1) IX 1
Specificption Mode of Line Width (VDC, SCALED) E SCALED
Line Width =0) SS 1.0 (R)
Selectiop Mode of Line Colour (INDEXED, DIRECT) E INDEXED
Line Colour (imp.dep) CO 1(CI)
Line Clipping Mode (LOCUS, SHAPE, LOCUS THEN SHAPE) E (imp.dep)
(1..n) nIX
ine Bundles each containing:
(-n..-1,1..n)(Note 1) E (Note 2)
Tdth (VDCSCALED) E (Note 2)
Line Width =0) SS (Note 2)
Selection Mode of Line Colour (INDEXED, DIRECT) E (Note 2)
Line Colour (imp.dep) CO (Note 2)
NOTES
1) The range of line types supported is implementation-dependent; standardized line types are 1..5.

2) Default content of each representation is implementation-dependent. The default for the list of indices at CGI initialization

corresponds to the predefined line bundle indices.
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Table 17 — Marker Attributes State List
Entry Possible Values Data Type | Default
P ——————

Marker Attributes:
Marker Bundle Index (1..n) IX 1
Marker Type (-n..-1, 1..n)(Note 1) IX 3
Specification Mode of Marker Size (VDC, SCALED) E SCALED
Marker Size =0 SS 1.0(R)
Selection Mode of Marker Colour (INDEXED, DIRECT) E INDEXED
Marker Colour (imp.dep) CO 1(CI)
Marker Clipping Mode (LOCUS, SHAPE, LOCUS THEN SHAPE) E (imp.dep)

Marker Bundle|lndices:
List of Marker Bundle Indices (1..n) nIX

Marker Represgntations:
List of Marker Bundles each containing:
Marker Type (-n..-1,1..n)(Note 1) IX (Note 2)
Specificatipn Mode of Marker Size (VDC, SCALED) E (Note 2)
Marker Size =0 SS (Note 2)
Selection Mode of Marker Colour (INDEXED, DIRECT) E (Note 2)
Marker Collour (imp.dep) CO (Note 2)

NOTES

1) The range of marker types supported is implementation-dependent; standardized/marker types are 1..5.

2) Default conftent of each representation is implementation-dependent. The default for the list of indices at CGI initialization
correspond{ to the predefined marker bundle indices.

Table 18 - Text Attributes State List

104

Entry Possible,Values Data Type Default
Text Attributes
Text Bundle Index (..n) IX 1
Text Font Index (1..n) IX 1
Text Precigion (STRING, CHARACTER, STROKE) E STRING
Character Expansion Factor >0 R 1.0
Character Spacing R 0.0
Selection Mode of Text Colour (INDEXED, DIRECT) E INDEXED
Text Coloyr (imp.dep) CcO 1(CDH
Character Height =0) VvDC Note 1)
Character Drientation-(up, base) 4VDC ©@,1,1,0)
Text Path (RIGHT, LEFT, UP, DOWN) E RIGHT
Horizontal Text-Alignment (NORMAL HORIZONTAL, LEFT, CENTRE, E NORMAL
RIGHT CONTINUOUS HORIZONTAL) HORIZONTAL
Continuous Horizontal Alignment R 1.0
Vertical Text Alignment (NORMAL VERTICAL, TOP, CAP, HALF, E NORMAL
BASE, BOTTOM, CONTINUOUS VERTICAL
VERTICAL)
Continuous Vertical Alignment R 1.0
Character Set Index (1..n) IX 1
Alternate Character Set Index (1..n) IX 1
Character Coding Announcer (BASIC 7-BIT, BASIC 8-BIT, EXTENDED 7- E BASIC 7-BIT
BIT, EXTENDED 8-BIT, PRIVATE)
Text Bundle Indices:
List of Text Bundle Indices (1..n) nIX
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Table 18 - Text Attributes State List — (concluded)
Entry Possible Values Data Type Default
—_—
Text Representations:
List of Text Bundles each containing:
Text Font Index (1..n) IX (Note 2)
Text Precision (STRING, CHARACTER, STROKE) E (Note 2)
Character Expansion Factor 0) R (Note 2)
Character Spacing R (Note 2)
Selection Mode of Text Colour (INDEXED, DIRECT) E (Note 2)
Text Colpur (imp.dep) CO (Note 2)
NOTES
1) Default is|1/100 of the longest side of the rectangle defined by the default VDC EXTENT.
2) Default cdntent of each representation is implementation-dependent. The default for the list of indices at-€GI initia}ization
corresponids to the predefined text bundle indices.
Table 19 - Fill Attributes State List
Entry Possible Values Data Type || Default
Fill Attribute§:
Fill Bundle Index (1..n) IX 1
Interior $tyle (HOLLOW, SOLID, PATTERN, HATCH, E HOLLOW
EMPTY, BITMAP)
Selectior} Mode of Fill Colour (INDEXED; DIRECT) E INDEXED
Fill Col (imp.dép) CO 1(CD)
Hatch Inflex (-n%:1,1..n) IX 1
Pattern Ihdex (I%.n) IX 1
Fill Bitrap Identifier BN 0 (Note 1)
Fill Bitmap Region 2P
Fill Refeyence Point P 0, 0)
Pattern Jize 4VDC 0, h, w, 0)
(Note 2)
Fill Bundle Ipdices:
List of Fjll Bundle Indices (1..n) nIX
Pattern Indices:
List of Ppttern Indices (1..n) nIX
Fill Representations:
List of Fjll Bundles each containing:
Interior $tyle (HOLLOW, SOLID, PATTERN, HATCH, E (Note 4)
EMPTY, BITMAP)
Selection Mode of Fill Colour (INDEXED, DIRECT) E (Note 4)
Fill Colour (imp.dep) CO (Note 4)
Hatch Index (-n..-1,1..n) IX (Note 4)
Pattern Index (1..n) IX (Note 4)
Fill Bitmap Identifier BN (Notes 1,4)
Fill Bitmap Region 2P (Notes 1,4)
Pattern Table Contents:
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Table 20 - Fill Attributes State List — (concluded)

State lists

Entry

Pattern Table Contents:
List of Patterns each containing:
Number of Horizontal Samples
Number of Vertical Samples
Selection Mode of Colour Specifiers

Possible Values

(1..nx)

(1..ny)
(INDEXED, DIRECT)

Data Type

.-~ —————— |

Default

(Note 3)
(Note 3)
(Note 5)

NOTES
1) The value Ohere-is-d

implementation-dependent.

5) The list of

2) Where h = Height and w = width of the default VDC extent.
3) Only the fifst pattern in the table has a predefined default: solid (nx=ny=1) colour index 1. Other pattern (defaulgs are

4) Default confent of each representation is implementation-dependent. The default for the list of indices at CGI initialiZation
corresponds|to the predefined fill bundle indices.
jattem indices defaults to those predefined.

Table 20 — Edge Attributes State List

Entry Possible Values Data Type | | Default

Edge Attributeq:
Edge Bundle Index (1..n) IX 1
Edge Visibility (INVISIBLE, VISIBLE) E INVISIBLE
Edge Typsg (-n..-1, 1..n)(Note 1) IX 1
Specificatipn Mode of Edge Width (VDC, SCALED) E SCALED
Edge Width =0 SS 1.0R)
Selection Mode of Edge Colour (INDEXED, DIRECT) E INDEXED
Edge Colopr (imp.dep) CO 1(CI)
Edge Clipping Mode (LOCUS, SHAPE, LOCUS THEN SHAPE) E (imp.dep)

Edge Bundle Indices:
List of Edge Bundle Indices (1..n) nIX

Edge Represenlations:
List of Edge Bundles each containing:
Edge Visilfility (INVISIBLE, VISIBLE) E (Note 2)
Edge Type (-n..-1, 1..n)(Note 1) E (Note 2)
Specificatipn Mode of Edge Width (VDC, SCALED) E (Note 2)
Edge Width =0) SS (Note 2)
Selection Mode of Edge Colour (INDEXED, DIRECT) E (Note 2)
Edge Colofir (imp.dep) CO (Note 2)

NOTES

1) The range of edge types supported is implementation-dependent; standardized edge types are 1..5.

2) Default content of each representation is implementation-dependent. The default for the list of indices at CGI initialization
corresponds to the predefined edge bundle indices.
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Table 21 — General Attributes and Output Control State List

Entry Possible Values Data Type Default
Output State:
Output State (ACTIVE, TEXT OPEN, FIGURE OPEN) E ACTIVE
Line W1dth Specification Mode (VDC, SCALED) E SCALED
Marker [Size Specification Mode (VDC, SCALED) E SCALED
Edge Width Specification Mode (VDC, SCALED) E SCALED
Clipping:
Clip Indicator (OFF, ON) E ON
Clip Reftangle 2P (Note 5)
Attribute Sel Names in use:
List of Attribute Set Names nASN empty
Colour Stat
Colour Belection Mode (INDEXED, DIRECT) E INDEXED
Colour Value Extent 2CD (imp.dep)
Selectign Mode of Auxiliary Colour (INDEXED, DIRECT) E INDEXED
Auxiliaty Colour (imp.dep) co 0 (CI)
Transpdrency (OPAQUE, TRANSPARENT) E (imp.dep)
Selectign Mode of Background Colour (INDEXED; DIRECT) E INDEXED
Background Colour (impdep) Cco 0(ChH
Colour Table Contents:
List of Colour Table Entries {imp.dep) nCD (Note 1)
Current fonis:
List of Font Names (imp.dep) nSF (Note 2)
Current Chdracter Sets:
List of Current Character Sets nCS (Note 3)
Aspect Sourge Flags:
List of Aspect Source Flags for-each defined ASF
type:
ASF Tyjpe (Note 4) E
ASF Vilue (INDIVIDUAL, BUNDLED) E INDIVIDUAL
NOTES
1) Default [colour table is an implementation-dependent background colour in index 0, and implementation-dgpendent
foreground ¢olours in indices numbered 1 or greater.
2) Default font capable of displaying the default character set.
3) Character set 1 is standard national set based on ISO 646.
4) The list of possible values for the enumerated ASF type maybe found under 5.4.18.
5)  The default for Clip Rectangle is the same as the default for VDC Extent.
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Annex A

(normative)

Formal grammar of the functional specification

A.1 Intreduction

This grammar

a formal definition of the Output portion of standard CGI syntax. It shows all productionsyreg

encoding scheme. The terminal symbols correspond to the CGI basic abstract data types. Encoding and-represe

of these can be found in ISO/IEC 9637.

A.2 Notgtion used

<symbol> - nonterminal

<SYMBOL> - terminal

<symbol>* - 0 or more occurrences

<symbol>+ - 1 or more occurrences

<symbol>o0 - 0 or 1 occurrences

<symbol>(n) - exactly n occurrences; n > 2
<symbol-1> ::q4 <symbol-2> - symbol-1 has the syntax of symbol-2
<symbol-1> I;.Fymbol-b - symbol-1 or alternatively symbol-2
<symbol: meanjing> - symbol with the stated m¢aning
comment - explanation of a symbel.or a production

returned: <sym

A.3 Detd

<part 3 function> u=

bol>*

- output parameter(s)

iled grammar

<output primitive function>
<output attribute function>
<output general attribute function>
<output control function>

<output retrieval function>
<output inquiry function>

A.3.1 Outp

ut‘primitives functions

<output primitive function>

<line function>

108

<line function>
<marker function>
<fill function>
<text function>
<image function>
<gdp function>

u= <POLYLINE>
<point>+

| <DISJOINT POLYLINE>
<point>+

e

dless of the
tation details
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|  <CIRCULAR ARC 3 POINT>
<point>(3)

I <CIRCULAR ARC CENTRE>
<point>
<vdc value>(4)
<vdc value: radius>

|  <CIRCULAR ARC CENTRE REVERSED>
<point>
<vdc value>(4)
<vdc value: radius>

| <ELLIPTICAL ARC>
<point>(3)
<vdc value>(4)

| <CONNECTING EDGE>

<marker function> := <POLYMARKER>
<point>+

<fill function> == <POLYGON>
<point>+
|  <POLYGON SET>
<edge pair>+
| <RECTANGLE>
<point>(2)
| <CIRCLE>
<point>
<vdc value: radius>
|  <CIRCULAR ARC 3 POINT CLOSE>
<point>(3)
<close type>
|  <CIRCULAR ARC CENTRE:CLOSE>
<point>
<vdc value>(4)
<vdc value:/radius>
<close-type>
|  <ELLIPSE>
<point>(3)
| <ELLIPTICAL ARC CLOSE>
<point>(3)
<vdc value>(4)
<close type>

<text functionp = <TEXT>
<point>
<text final flag>
<BDT_STRING>
| <RESTRICTED TEXT>
<vdc value: extent parallelogram>(2)
<point>
<text final flag>
<BDT_STRING>
| <APPEND TEXT>
<text final flag>
<BDT_STRING>

<image function> := <CELL ARRAY>
<point: P, Q, R>(3)
<BDT_INTEGER: nx, ny dimensions>(2)
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<local colour prec requirement>
<colour specifier>* nx x ny colours

<gdp function> z= <GDP>

<data record> =

<typed sequence> n=

<identifier>
<point>*
<data record>

<typed sequence>*

<data type index>
<element count>

Detailed grammar

<data item> n=

<element counp> =

<data type ind¢x> =

. £ PR
<dataitenmof data type mdex>

<data record>
<BDT_COLOUR_INDEX>
<BDT_COLOUR_DIRECT>
<BDT_CSN_VALUE>
<enumerated> refer to list of terminal enumerated values
<BDT_INTEGER>
<BDT_ICO_VALUE>
<BDT_FIXED_INTEGER_8>
<BDT_FIXED_INTEGER_16>
<BDT_FIXED_INTEGER_32>
<BDT_INDEX>
<BDT_REAL>
<BDT_STRING>
<BDT_FIXED_STRING>
<vdc value>

<vc value>

<BDT_INTEGER: number of elements in list>
<BDT_INDEX>

<point> u= <vdc value>(2)
<vdc value> = <BDT_REAL>{<BDT_INTEGER>

<edge pair>

<edge out flag] enumerated>

<point> <edge out flag>

<INVISIBLE>
<VISIBLE>

<CLOSE INVISIBLE>
<CLOSE VISIBLE>

<extent> =" <vdc value>(2)

<text final flagt efumerated>

<NOT FINAL> | <FINAL>

<close type: enumerated>

<PIE> | <CHORD>

<local colour prec requirement> ::= <BDT_INTEGER>

A3.2 Output attribute functions

<output attribute function> ::=
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<line attribute function>
<marker attribute function>
<text attribute function>
<interior attribute function>
<edge attribute function>
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<line attribute function>::= <LINE BUNDLE INDEX>

<BDT_INDEX>

|  <LINE TYPE>
<BDT_INDEX>

| <LINE WIDTH>
<size specifier>

I <LINE COLOUR>
<colour specifier>

| <LINE CLIPPING MODE>
<clip mode>

I OOLIC

<C]ip mode: epumerated>=—<EOCHS>
|  <SHAPE>
| <LOCUS THEN SHAPE>

<size specifie> = <vdc value> | <BDT_REAL>

<MARKER BUNDLE INDEX>
<BDT_INDEX>
|  <MARKER TYPE>
<BDT_INDEX>
| <MARKER SIZE>
<size specifier>
|  <MARKER COLOUR>
<colour specifier>
I  <MARKER CLIPPING MODE>
<clip mode>

<text attributg function> = <TEXT BUNDLE INDEX>
<BDT_INDEX>

|  <TEXT FONT INDEX>
<BDT_INDEX>

| <TEXT PRECISION>
<textprecision>

| <CHARACTER EXPANSION FACTOR>
<BDT_REAL>

|  <CHARACTER SPACING>
<BDT_REAL>

| ~<TEXT COLOUR>
<colour specifier>

.~ <CHARACTER HEIGHT>
<vdc value>

| <CHARACTER ORIENTATION>
<vdc value>(4)

| <TEXT ALIGNMENT>
<horizontal alignment type>
<vertical alignment type>
<BDT_REAL.: continuous alignment values>(2)

| <CHARACTER SET INDEX>
<BDT_INDEX>

|  <ALTERNATE CHARACTER SET INDEX>
<BDT_INDEX>

| CHARACTER CODING ANNOUNCER>
<coding technique>

| <TEXT PATH>
<text path>

<text precision: enumerated> ::= <STRING> | <CHARACTER> | <STROKE>

<marker attribute function> ::
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<BASIC 7-BIT>
<BASIC 8-BIT>
<EXTENDED 7-BIT>
<EXTENDED 8-BIT>
<PRIVATE>

<RIGHT>
<LEFT>
<UP>
<DOWN>

<horizontal alignment: enumerated>:= <NORMAJ HORTZONTAI >

<coding technique: enumerated>

<text path: enumerated>

Detailed grammar

<LEFT>
<CENTRE>
<RIGHT>

<NORMAL VERTICAL>
<TOP>

<CAP>

<HALF>

<BASE>

<BOTTOM>

<vertical alignfnent: enumerated> ::

<FILL BUNDLE INDEX>
<BDT_INDEX>
| <INTERIOR STYLE>
<interior style>
| <FILL COLOUR>
<colour specifier>
| <HATCH INDEX>
<BDT_INDEX>
| <PATTERN INDEX>
<BDT_INDEX>
| <FILE REFERENCE POINT>
<point>
<PATTERN SIZE>
<vdc value>(4)

<HOLLOW>
<SOLID>
<PATTERN>
<HATCH>
<EMPTY>
<BITMAP>

<interior attribute function>

<interior style]enumerated>

<CONTINUOUS HORIZONTAL>

<CONTINUOUS VERTICAL>

<edge attribute function> = <EDGE BUNDLE INDEX>

<BDT_INDEX>

|  <EDGE TYPE>
<BDT_INDEX>

| <EDGE WIDTH>
<size specifier>

| <EDGE COLOUR>
<colour specifier>

| <EDGE CLIPPING MODE>
<clip mode>

| <EDGE VISIBILITY>
<edge visibility>
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<output general attribute function>::

<clip function>

= <clip function>
| <auxiliary colour function>
| <transparency function>

= <CLIP INDICATOR>

<on off flag: clip indicator>
| <CLIP RECTANGLE>

<point: first and second corner>(2)

<auxiliary cdlour function>  ::= <AUXILIARY COLOUR>
<colour specifier>
<transparencly function> ::= <TRANSPARENCY>
<transparency>
<transparencly: enumerated> ::=  <OPAQUE> | <TRANSPARENT>
<on off flag:lenumerated> ::= <OFF> | <ON>

A.3.4 Ougput control functions

<output contfol function> ::=  <colour control function>

<font and character function>
<specification mode function>
<bundle representation function>
<asf function>

<pattern table function>

<closed figure function>

<save set function>

<delete representation function>

<colour contfol function> ::= <BACKGRQUND COLOUR>

<colourspecifier: background colour>

| <COLOUR TABLE>
<BDT_COLOUR_INDEX: starting index>
<BDT_COLOUR_DIRECT>+

| “<COLOUR SELECTION MODE>
<colour selection mode>

|  <COLOUR VALUE EXTENT>
<BDT_COLOUR_DIRECT: min and max>(2)

<colour sele¢tion,mode; enumerated>::= <INDEXED> | <DIRECT>

<colour specifier>

= <BDT_COLOUR_INDEX> | <BDT_COLOUR_DIRECT>

<font and character function> ::= <FONT LIST>

<character set definition> ::

<char set: enumerated>

<BDT_FIXED_STRING: font name>*
| <CHARACTER SETLIST>
<character set definition>*

<char set> <BDT_STRING: designation sequence>

<94 CHARACTER SET>

<96 CHARACTER SET>

<94 CHARACTER MULTIBYTE SET>
<96 CHARACTER MULTIBYTE SET>
<COMPLETE CODE>

113


https://iecnorm.com/api/?name=5898ac45f172e87899a47d078f69b379

ISO/IEC 9636-3 : 1991 (E)

Formal grammar of the functional specification

<specification mode function> = <LINE WIDTH SPECIFICATION MODE>
<size specification mode>
| <EDGE WIDTH SPECIFICATION MODE>
<size specification mode>
| <MARKER SIZE SPECIFICATION MODE>
<size specification mode>

<size specification mode: enumerated> ::= <VDC> | <SCALED>

<bundle representation function> := <LINE REPRESENTATION>
<line bundle>

TITFTTS T3 TS TS - A e -

I <MARKER REPRESENTATION>

Detailed grammar

<marker bundle>

|  <TEXT REPRESENTATION>
<text bundle>

| <FILL REPRESENTATION>
<fill bundle>

| <EDGE REPRESENTATION>
<edge bundle>

<line bundle> 1= <BDT_INDEX: bundle index>
<BDT_INDEX: line type>
<size specifier: line width>
<colour specifier: line colour>

<marker bundle> = <BDT_INDEX: bundle index>
<BDT_INDEX: marker type>
<size specifier: marker size>
<colour specifier: marker colour>

<text bundle> ;= <BDT_INDEX: bundle index>
<BDT_INDEX: font index>

<text precision>

<BDT_REAL: character spacing>
<BDT_REAL: character expansion factor>
<colour specifier: text colour>

<fill bundle> = <BDT_INDEX:bundle index>

<interior style>

<colour specifier: fill colour>
<BDT.INDEX: hatch>

<BDT-INDEX: pattern>
<BDT_CSN_VALUE: fill bitmap identifier>
<point: fill bitmap region>(2)

<edge bundle> :»= <BDT_INDEX: bundle index>
<BDT_INDEX: edge type>

<size swcﬁ]er' edee width>
5

<colour specifier: edge colour>
<edge visibility>

<ASPECT SOURCE FLAGS>
<asf pair>+

<asf function>

<asf pair>

<asf type> <asf>

<LINE TYPE ASF>
<LINE WIDTH ASF>
<LINE COLOUR ASF>
<MARKER TYPE ASF>
<MARKER SIZE ASF>

<asf type: enumerated>
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<MARKER COLOUR ASF>

<TEXT FONT INDEX ASF>

<TEXT PRECISION ASF>

<CHARACTER EXPANSION FACTOR ASF>
<CHARACTER SPACING ASF>

<TEXT COLOUR ASF>

<INTERIOR STYLE ASF>

<HATCH INDEX ASF>
<PATTERN INDEX ASF>
<EDGE TYPE ASF>

<asf: enumera

<pattern table

<closed figurg

<save set fund

<attribute set Lame> o

<delete repres

<bundle table

ntation function>::=

type: enumerated>

|
|
|
I
|
|
I
| <FILL COLOUR ASF>
|
|
I
|
I
|
|

<BDT_

<EDGE WIDTH ASF>
<EDGE COLOUR ASF>
<EDGE VISIBILITY ASF>
<FILL BITMAP ASF>

ted> := <INDIVIDUAL>|<BUNDLED>
function> = <PATTERN TABLE>

<BDT_INDEX>
<BDT_INTEGER: nx, ny dimensions>(2)
<local colour prec requirement>

<colour specifier>* nx x ny colours;)
function> ::= <BEGIN FIGURE>
| <NEW REGION>
| <END FIGURE>
tion> := <SAVE PRIMITIVE ATTRIBUTES>

<attribute set name>

|  <RESTORE PRIMITIVE ATTRIBUTES>

<attribute set name>

| <DELETE PRIMITIVE ATTRIBUTE SAVE SET>

<attribute set name>
CSN_VALUE>

<DELETE BUNDLE REPRESENTATION>
<bundle table type>
<BDT_INDEX: bundle index>
<DELETE PATTERN>
<BDT_INDEX: pattern index>

<LINE>
<MARKER>

<FILL>

|
| <TEXT>
|
|

<EDGE>

A.3.5 Output retrieval functions

<output retrieval function> ::= <GET TEXT EXTENT>

<point: text position>
<BDT_STRING>

returned:

<response validity>

<validity flag: concatenation validity>
<point: concatenation point>

<point: extent parallelogram>(4)
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<response validity> := <validity flag>
<validity flag: enumerated> ::= <INVALID> | <VALID>

A.3.6 Output inquiry functions

<inquiry function> = <inquire primitive support levels>
<inquire gdp attributes>
<inquire line capability>
<inquire list of available line types>
<inquire list of available scaled line widths>

Detailed grammar

<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>

<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 array of supported chdracter coding announcers>
<inquire maximum number,of simultaneously saved attribute sets>

<inquire list of line bundle indices>
<inquire line representation>
<inquire marker attributes>
<inquire list of marker bundle indices>
<inquire-marker representation>
<inquire-text attributes>

<inguire list of text bundle indices>
Linquire text representation>
<inquire fill attributes>

<inquire pattern dimensions>
<inquire pattern>

<inguire list of pattern indices>

!

|

|

|

|

|

I

I

|

|

|

[

|

|

|

|

I

I

I

I

|

|

|

|

| <inquire line attributes>,

|

I

|

|

|

I

I

|

|

l

I

l

| <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 list of attribute set names in use>
| <inquire colour state>

| <inquire list of colour table entries>
| <inquire font list>

| <inquire character set list>
| <inquire object clipping>
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<lookup aspect source flags>
<lookup gdp support>

<inquire primitive support levels>

<line edge comtinuity capability: enumerated>

<cell array fil] capability: enumerated>

<cell array alignment capability: enumerated>

<cell array rendering technique: enumerated>

<compound opject capability: enumerated>

<inquire gdp attributes>

<inquire line ¢apability>

—<BDT-INTEGER maxmumber-of pomtsfor potymarkers————

= <INQUIRE GDP-ATTRIBUTES>

<INQUIRE PRIMITIVE SUPPORT LEVELS>

returned:
<response validity>
<BDT_INTEGER: max number of points for polyline>
<BDT_INTEGER: max number of points for disjoint polyline>
<BDT_INTEGER: max number of points for polygon>
<BDT_INTEGER: max number of points for polygon set>

<BDT_INTEGER: max number of characters for text>
<BDT_INTEGER: max number of cells for cell array>
<line edge continuity capability>

<cell array fill capability>

<cell array alignment capability>

<cell array rendering technique>

<compound object capability: compound text>
<compound object capability: closed figures>

<RESTART> | <CONTINUOUS> | <OTHER>
<OUTLINED> | <FILLED>

<AXIS ALIGNED> | <SKEWED>

<OTHER> | <EXACT>

<NONE> | <GLOBAL> | <LOCAL>

<BDT-INTEGER: gdp identifier>
returned:
<response validity>
«BDT_INTEGER: number of applicable groups>
<bundle table type>(5)

2= <INQUIRE LINE CAPABILITY>
returned:
<response validity>
<BDT_INTEGER: number of predefined bundles>

<BDT INTEGER: number of settable bundles>

<BDT_INDEX: max bundle index>

<dynamic modification flag>

<dc value: nominal, min, max>(3)

<BDT_INTEGER: number of available line clipping modes>
<clipping mode>(3)

<dynamic modification flag: enumerated>

<IRG> | <CBS> | <IMM>

<inquire list of available line types>

<INQUIRE LIST OF AVAILABLE LINE TYPES>
<BDT_INTEGER: number of list elements requested>
<BDT_INTEGER: index within list>
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returned:
<response validity>
<BDT_INTEGER: total number of list elements present in table>
<BDT_INDEX: line type>*

<inquire list of available scaled line widths>
@= <INQUIRE LIST OF AVAILABLE SCALED LINE WIDTHS>
<BDT_INTEGER: number of list elements requested>
<BDT_INTEGER: index within list>
returned:
<response validity>

<dc vaTue: scaled line width>*

<inquire marker capability>
= <INQUIRE MARKER CAPABILITY>
returned:

<response validity>
<BDT_INTEGER: number of predefined bundles>
<BDT_INTEGER: number of settable bundles>
<BDT_INDEX: max bundle index>
<dynamic modification flag>
<dc value: nominal, min, max>(3)
<BDT_INTEGER: number of available marker clipping modes>
<clipping mode>(3)

<inquire list of gvailable marker types>

= <INQUIRE LIST OF AVAILABLE MARKER TYPES>
<BDT_INTEGER: number of list elements requested>
<BDT_INTEGER: index within list>

returned:

<response validity>
<BDT_INTEGER: total number of list elements present in table>
<BDT_INDEX*marker type>*

<inquire list of gvailable scaled marker sizes>

= <INQUIRE LIST/OF AVAILABLE SCALED MARKER SIZES>
<BDRT_INTEGER: number of list elements requested>
<BDT_INTEGER: index within list>

returned;

<response validity>
<BDT_INTEGER: total number of list elements present in table>
<dc value: scaled marker size>*

<inquire text capabijlity>
== <INQUIRE TEXT CAPABILITY>

Detailed grammar

returned:
<response validity>
<BDT_INTEGER: number of predefined bundles>
<BDT_INTEGER: number of settable bundles>
<BDT_INDEX: max bundle index>
<dynamic modification flag: for text bundle>
<BDT_INTEGER: max length of font list>
<dynamic modification flag: for font list>
<BDT_INTEGER: max length of character set list>

<inquire list of available character sets>
@= <INQUIRE LIST OF AVAILABLE CHARACTER SETS>
<BDT_INTEGER: number of list elements requested>
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<BDT_INTEGER: index within list>
<BDT_INTEGER: max characters per string>
returned:
<response validity>
<BDT_INTEGER: total number of list elements present in table>
<character set definition>*

<inquire list of available text fonts>

= <INQUIRE LIST OF AVAILABLE TEXT FONTS>
<BDT_INTEGER: number of list elements requested>
<BDT_INTEGER: index within list>
\BDT_II“‘TEGER. IIdA blleldblClb pCl auiugz

returned:

<response validity>
<BDT_INTEGER: total number of list elements present in table>,
<BDT_FIXED_STRING: font name>*

<inquire font ¢apabilities>

1= <INQUIRE FONT CAPABILITIES>
<BDT_FIXED_STRING: font name>
<text precision>

returned:

<response validity>
<BDT_REAL: min, max character expansion>(2)
<BDT_REAL: min, max character spdecing>(2)
<dc value: min, max character height>(2)
<skewed character support>
<mirrored character support>
<BDT_INTEGER: number(of text path elements>
<text path>(4)
<BDT_INTEGER: number of horizontal alignments>
<horizontal alignmient>(5)
<BDT_INTEGER: number of vertical alignments>
<vertical alignment>(7)

<skewed charcter support> :: <yes no flag>

<mirrored chafacter support>:: <yes no flag>

<NO> | <YES>

1

<yes no flag: ¢gnumerated>

<inquire list of available character cxpansion factors>

1= O<INQUIRE LIST OF AVAILABLE CHARACTER EXPANSION FACTORS>
<BDT_FIXED_STRING: font name>
<text precision>
<BDT_INTEGER: number of list elements requested>
<BDT_INTEGER: index within list>

returned:

<response validity>
<BDT_INTEGER: total number of list elements present in table>
<BDT_REAL: character expansion factor>*

<inquire list of available character spacings>
= <INQUIRE LIST OF AVAILABLE CHARACTER SPACINGS>
<BDT_FIXED_STRING: font name>
<text precision>
<BDT_INTEGER: number of list elements requested>
<BDT_INTEGER: index within list>
returned:
<response validity>
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