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Foreword

ISO (the International Organization for Standardization) and IEC (the International

Commission) form the specialized system for worldwide standardization. National bodies th

ISO or IEC participate in the deveiopment of Iniernational Standards through feclinical comn

by the respective organization to deal with particular fields of technical activity. ISO
committees collaborate in fields of mutual interest. Other international(organizations, gove
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 co
JTC 1. Draft International Standards adopted by the joint technical committee are circulated

Electrotechnical
at are members of
e o _a-11:_1._1
N1ILLCCS CS1ADIISIICU
nd IEC technical

mental and non-

mmittee, ISO/IEC
to national bodies

for voting. Publication as an International Standard require§)approval by at least 75 % of the national bodies

casting a vote.

International Standard ISO/IEC 8632-1 was prepared by Joint Technical Committee
Information technology.

This second edition cancels and replaces. thie/first edition (ISO 8632-1:1987), which hag

revised.

ISO/IEC 8632 consists of the following parts, under the general title Information techng

graphics — Metafile for the storage_and transfer of picture description information :
Part 1: Functional specifi¢ation
Part 2: Character ercoding
Part 3: Binary encoding
Part 4: Cleartext encoding

Annexes AsB;‘and C form an integral part of this part of ISO/IEC 8632. Annexes D, E
information only

ISO/IEC JTC 1,

been technically

logy — Computer

L F and G are for

X
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Introduction

0.1 Purpose

The Computer G
information. The
is compatible bet
This picture desq
where elements W
bited within the p

0.2 Reasons fo

The main reasons for producing a standard computer graphics metafile are

a) to allow
b)

c) to enab]
d) to enabl

0.3 Design req;

To reach these ob)

to facilitate transfer of picture information between different graphical software systems;

raphics Metafile provides a file format suitable for the storage and retrieyal of picturg
file format consists of a set of elements that can be used to describe pictures in a way tha
ween systems of different architectures and devices of differing capabilities and design
ription includes the capability for describing static pictures.  Static pictures are those
hich may lead to dynamic effects (for example those leading to-regeneration) are prohi
icture body.

r this International Standard

picture information to be stored in an organized way on a graphical software system;

¢ picture information to be transferred between graphical devices;

e picture information to be transferred between different computer graphics installations.

Ilirements

ectives, a numberof design principles were adopted:

a)  The melafile should provide a suitable set of eclements for the transfer of a wide range of pictoria
information.

b)  The maqtafile should address the more usual and essential features found on graphical devices
directly|and'should provide access to less common facilities via an escape mechanism.

c) The destgrofthe-metafite-shoutd-not prechudeextensionof ISOAEC8632-at-atater-stage-tocove
facilities beyond those included in this version of the Standard. It should also not preclude further
extensions to support future standards.

d)  The metafile should be usable from GKS (Graphical Kemel System — ISO 7942) with both

metafile input and metafile output functions. It should include the capability to support ISO 7942
(GKS) static picture capture.
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Design requirements Introduction

e) ISO/IEC 8632 should address the needs of different applications that have conflicting require-
ments for size of metafile, speed of generation and interpretation, readability, editability and ease
of transfer through different transpori mechanisms.

0.4 Design criteria

The requirements of 0.3 were used to formulate the following criteria which were used to decide between
different desion pnossibilities

NBALAVIVALIL ULDASil PUDDAUAILIVAVD e

a) Complelcness In any area of ISO/IEC 8632, the functionality specified by ISOYIEC 8632 should

he oto in itg
OC Uuulyxvtv in itself.

b)  Conciseness: Redundant elements or parameters should be avoided,
¢)  Consistency: Contradictory elements should be avoided.

d)  Extensibility: The ability to add new elements and generality to ISO/IEC 8632 should not be pre-
cluded.

e)  Fidelity: The minimal results and characteristics of elements should be well delned.

f) Implementability: An element should be able te;be supported efficiently on most host systems

and/or graphics hardware.

g)  Orthogonality: The elements of the metafile should be independent of each other, or any depen-
dencies should be structured and well defined.

h)  Predictability: ISO/IEC 8632 should be such that the recommended or proper upe of standard ¢le-
ments guarantees the results of using a particular element.

i) Standard practice: Only thosé elements that reflect existing practice, that are necessary to support
existing practice, or that-are nccessary to support proposed standards should be §tandardized.

i) Usefulness: Functions should be powerful enough to perform useful tasks.

k)  Well-structured:—The assumptions that elements make about each other should be minimized. An
element should have a well-defined interface and a simply stated unconditionjal purpose. Mul-
tipurpos¢ eélements and side effects should be avoided.

D.5 Access-to a metafile

[he metafile has been designed so that, although its main usage is anticipated as being with completely
fequential access, non-sequential access is also possible. Once the basic environment gf the metafile has
peent established. individual pictures may be accessible if the medium, the encoding and tihe implementation
support this form of access.

0.6 Generation and interpretation of metafiles

The specific mechanisms of metafile generation and interpretation are not described by ISO/IEC 8632,
although it does describe the intended result of such interpretation. The basic set of metafile elements
includes a capability for the addition of application-dependent data, which do not have graphical meaning
and for which no intended interpretation results are described.

0.7 Distinction between formal specification and encodings
The functionality provided by the metafile is separated from the specification of any particular encoding

format. ISO/IEC 8632 provides for both standard and private encodings of the elements described in this

X1
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Introduction Distinction between formal specification and encodings

part of ISO/IEC 8632. Guidelines for private encodings are specified in annex E ; these guidelines do not
form part of ISO/IEC 8632.

Three standard encodings are specified in parts 2, 3 and 4 of ISO/IEC 8632. Each of the standardized
encodings is capable of representing the full functionality described in this part of ISO/IEC 8632. Transla-
tion between the standardized encodings is possible without loss of picture information, although subse-
quent translation back into the original encoding may not result in precisely the same data stream, due to
different quantizations of precisions in the different encodings.

The character encoingspecified T ISO/TEC8632-2 15 intended to provide an encoding of minimum Size.

It conforms to the fules for code extension specified in ISO 2022 in the category of complete code system!
It is particularly sujtable for transfer through networks that cannot support binary transfers.

The binary encodirlg specified in ISO/IEC 8632-3 provides an encoding that requires least effort-to generate
and interpret on mgny systems.

The clear text encoding specified in ISO/IEC 8632-4 provides an encoding that can be created, viewed and
edited with standarfl text editors. It is therefore also suitable for transfer through netwerks that support only
transfer of text filed.

0.8 Relationship|to other International Standards

ISO/IEC 8632 draws extensively for its model of a graphics system on‘GKS (Graphical Kemnel System —
ISO 7942). In addition, ISO/IEC 8632 specifies a metafile that may.be used as a static picture-capture
metafile by GKS.

This part of ISO/IEC 8632 uses font concepts and the fontarchitecture defined in ISO/IEC 9541-1 for
defining CGM refefences to fonts and font resources. The font properties of ISO/IEC 9541-1 are adopted,
where appropriate, o define CGM mechanisms to providé information useful for font substitution between
parties interchanging Metafiles. This part of ISO/IEC 8632 includes the minimum font description subset
defined in ISO/IEC|9541-2. Clause 3 contains a number of glossary definitions that are taken from, and are
identical to, those found in ISO/IEC 9541-1..This part of ISO/IEC 8632 also defines access to extended
families of glyph based on the principles and procedures of ISO/IEC 10036.

This part of ISO/IELC 8632 uses a colorimetrically precise reference colour space to allow for interchange of
precise colour spegifications. It uses_concepts defined in ISO/IEC 8613/Amd.2 which are based on CIE
publications. ISO/IEC 8613/Amd.2-provides tutorial material on relevant definitions and colour concepts,
which is useful forjunderstandifig-the material in this Standard but is not incorporated into this Standard in
that amount of detafl.

The character encqding specified in ISO/IEC 8632-2 conforms to the code extension techniques of ISO
2022.

The binary encoding specified in ISO/IEC 8632-3 employs the mechanism for representing floating point
numbers specified in ANSI/IEEE 754-1986.

For certain elements, the CGM defines value ranges of parameters as being reserved for registration. The
meanings of these values will be defined using the established procedures (see 4.12) of the ISO Interna-
tional Registration Authority for Graphical Items. These procedures do not apply to values and value
ranges defined as being reserved for private use; these values and ranges are not standardized. There is a
very close relationship between many of the elements in ISO 8632 and a subset of the functions in the CGI -
(Computer Graphics Interface — ISO/IEC 9636).

X1i
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Versions

0.9 Versions

Introduction

ISO/IEC 8632 defines several versions of the Computer Graphics Metafile. A version is defined by a for-
mal grammar and additional specifications contained in clauses 4, 5, and 6. Clause 7 contains conformance

criteria defined by version.

These versions are currently defined: Version 1 (one); Version 2 (two); and Version 3 (three).

NOTES

A valid Version 2 metafile 1s also a valid Version 3 metalile. A valid Version T metafile 15 alsq
etafile.

Version 1 metafiles are as defined by the original CGM standard, which was designated TSO 861
etafiles are as defined by the first amendment to the CGM standard, which was

his amendment was originally designated ISO/IEC 8632:1987/Amd.3:1991, but\was never publi
ent. Instead all documents were consolidated to produce this revision of ISO-8632; Versions

1
|
2
|
8632:1987/Amd.1:1990. Version 3 metafiles are as defined by an amendment to Version 2 of
Tl
|
defined by this revision.

3

Many of the figures in this International Standard were produéed‘using ISO/IEC 8632 s
njetafiles, as defined herein.

a valid Version 2

2:1987. Version 2
designated ISO

532:1987/Amd.1:1990. Version 3 metafiles are as defined by an amendment to NVersion 2 of the CGM standard.

hed as an amend-
1, 2, and 3 are all

landard Version 1

Xiii
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INTERNATIONAL STANDARD ISO/IEC 8632-1 : 1992 (E)

Information technology — Computer graphics — Metafile for
the storage and transfer of picture description information-

Part1:
Functional specification

1 Scope

ISQ/IEC 8632 provides a file format suitable f0or'the storage and retrieval of picture descriptign information.
Thq file format consists of an ordered set of‘elements that can be used to describe pictures ih a way that is
compatible between systems of different drchitectures and devices of differing capabilities and design. This
picture description includes the capability for describing static images.

The elements specified provide forthe representation of a wide range of pictures on a wide rgnge of graphi-
cal |[devices. The elements afe,split into groups that delimit major structures (metafiles and| pictures), that
spetify the representations used within the metafile, that control the display of the picturg, that perform
basjc drawing actions,-that control the attributes of the basic drawing actions and that prgvide access to
non-standard devicecapabilities.

The Metafile is.defined in such a way that, in addition to sequential access to the whole mg¢tafile, random
access to individual pictures is well-defined; whether this is available in any system that uses|ISO/IEC 8632
depends on-the medium, the encoding and the implementation.

In addition to a functional specification, three standard encodings of the metafile syntax| are specified.
These-encodingsaddressthe needsof appticationsthat require TrimimomT metafite size; mimmum effort to
generate and interpret, and maximum flexibility for a human reader or editor of the metafile.

This part of ISO/IEC 8632 describes the format using an abstract syntax. The remaining three parts of ISO
8632 specify three standardized encodings that conform to this syntax: ISO/IEC 8632-2 specifies a charac-
ter encoding that conforms to the rules for code extension specified in ISO 2022 in the category of complete
coding system; ISO/IEC 8632-3 specifies a binary encoding; ISO/IEC 8632-4 specifies a clear text encod-

ing.
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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 8632. 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 8632 are encouraged to investi-
gate 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/IEC 646:1991, Information technology — ISO 7-bit coded character set for information interchange.

ISO 2022:1P86, Information processing — ISO 7-bit and 8-bit coded character sets — Code extension
techniques.

ISO 2375:1985, Data processing — Procedure for registration of escape sequences.

ISO 7942:1985, Information processing systems — Computer graphics — Graphical Kernel System (GKS)
Sfunctional dgscription.

ISO/IEC 86|13:1989/Amd.1:-D, Information processing systems — Text and office systems — Office document
architecture (ODA) and interchange format — Amendment 1: Tiled raster graphics,

ISO/IEC 86[13:1989/Amd.2:-D, Information processing systems — Text and office systems — Office document
architecturd (ODA) and interchange format — Amendment 2: Colour.

ISO/IEC 95§#1-1:1991, Information technology — Font information interchange — Part 1: Architecture.
ISO/IEC 95§#1-2:1991, Information technology — Font information/interchange — Part 2: Interchange forpat.

ISO/IEC 9636-1:1991, Information technology — Computerigraphics — Interfacing techniques for dialogues
with graphital devices (CGI) — Functional specification —Part 1: Overview, profiles, and conformance.

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

ISO/IEC 9636-3:1991, Information technology > Computer graphics — Interfacing techniques for dialogues
with graphital devices (CGI) — Functional$pecification — Part 3: Output.

ISO/IEC 9636-4:1991, Information technology — Computer graphics — Interfacing techniques for dialagues
with graphigal devices (CGI) — Functional specification — Part 4: Segments.

ISO/IEC TR 9973:1988, Information processing — Computer graphics — Procedures for registratign of
graphical itpms.

ISO/IEC 10036:-D, Information technology — Font information interchange — Procedure for registration of
glyph and glyph collection identifiers.

1) To be published.
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ISO/TEC 8632-1:1992 (E)
Normative references
CCITT Recommendation T.4 (1988), Standardization of group 3 facsimile apparatus for document

transmission.

CCITT Recommendation T.6 (1988), Standardization of group 4 facsimile apparatus for document
transmission.

CIE Publication 15.2, Colorimetry, 1986 (2nd edition).
CIE Publication S002, Colorimetric Observers, 1986 (st edition).
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3 Definitions and abbreviations

3.1 Definitions
For the purposes of ISO/IEC 8632 the following definitions apply.
NOTE — As far as possible, commonly accepted graphics terminology is used.

3.1.1 anisotropic mapping: A mapping in which the scale factors applied along each axis are not equal.
This is often used in reference to the mapping from VDC to distance units on the physical display surface.
With anisotropic mapping, the angle between any pair of non-parallel line segments can change; circles
cease to be[circles and become ellipses after such a transformation. See "isotropic mapping".

3.1.2 aspeqt ratio: The ratio of the width to the height of a rectangular area, such as a window.or vigwport.
For example, an aspect ratio of 2.0 indicates an area twice as wide as it is high.

3.1.3 aspedt source flag (ASF): Indicator as to whether a particular attribute selection s, to be indiviflual or
bundled.

3.1.4 aspedts of primitives: Ways in which the appearance of a primitive can yary. Some aspects are con-
trolled direftly by primitive attributes; some are controlled indirectly through'a.bundle table.

3.1.5 attriute elements: Metafile elements that describe the appearance‘ef graphical elements.

3.1.6 bounflary: The mathematical locus that defines, in abstract VDC space, the limits of a region to be
filled (for (:Lll primitives and closed figures). The visual appearance of interior style ‘hollow’ consists of a
depiction of the boundary obtained after clipping has been taken' into account.

3.1.7 brigHtness: Attribute of a visual sensation accordingto which an area appears to emit more for less
light.

3.1.8 bundje: Set of attributes associated with one«of the following graphical element types: line, marker,
text, and filled area.

3.1.9 bundle index: An index into a bundle:fable for a particular output primitive.
3.1.10 bungle table: An indexed table containing a set of attributes for each index.

3.1.11 character set: The set of displayable symbols mapped to individual characters in a TEXT, ARPEND
TEXT, or RESTRICTED TEXT.string. This corresponds to the "G-set" defined in ISO 2022. A cHaracter
set is indeflendent of the font\or typeface; examples of character sets are: ASCII (X3.4), German and Kata-
kana.

3.1.12 chr¢ma: Cololrcfulness (chromaticness) of an area judged in proportion to the brightness of a simi-
larly illuminated area‘that appears white or highly transmitting.

3.1.13 chrq matlclty RaIJo of each of a set of three tnsumulus values to their sum. (As the sum of the three

3.1.14 CIELAB colour space: A CIE recommended, approximately umfoxm colour space with rectangular
coordinates L*, a*, and b*. L is the approximate correlate of lightness, @~ and b" are used to calculate
approximate correlates of hue and chroma. CIELAB uses the tristimulus ratios X/X,,, Y/Y,, Z/Z, instead of
chromaticity coordinates as in CIELUV. X,, Y,, Z, are the values of X,Y,Z for the appropriate chosen
reference white. The reduced perceptual significance of a given difference in chromaticity as the colour
becomes darker is incorporated by using the tristimulus ratios.

3.1.15 CIELUV colour space: A CIE recommended, approximately uniform, colour space with rectangular
coordinates L", u*, and v*. L” is the approximate correlate of lightness, u" and v _are used to calculate
approximate correlates of hue and chroma. The colour stimulus is described by Y, u" v and the the reference
white by Y, u,, , Vu . A given differcnce in chromaticity is reduced in magnitude by the factor L" as the

4
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colour becomes darker.

21 1L OTH ¢nictirmanling valisage
A.10 Larh tFiSUifiiius vaiucs:

1
tem, required to match the colour of the stimulus consldered

w2

.................... —An.\......,“.‘,l P . ey 2l Ta I e o T
3.1.17 CIIL ullllUl 1 \.UIUI.II SPALLS. 1WU \.JD TCCOUILIILICI UCU, APPIOXIIIAICLY UullliVIIL LUl dSpacty,

CIELAB and CIELUYV, are allowed in the CGM. These colour spaces are non-linear transformations of the
CIE 1931 XYZ tristimulus space, into the approximate perceptual correlates of lightness, hue, and chroma.
CIELAB and CIELUYV closely approximate uniform colour spaces over small distances, and they each pro-
vide an approximately uniform measure of perceived colour differences. Both colour spaces allow for the
perceptual effect that a given diffcrence in chromaticity represents a smaller and smaller colour difference
as the Jightness is reduced.

31.19 c!!ppmg mode: A generic term referring to one of Line Clipping, Marker Clipping o1 Edge Clip-
ping Modes. An object clipping may be either ‘locus’, ‘shape’ or ‘locus then shape’.
3.1.20|clip rectangle: A rectangle defined in VDC space which is used as-a clipping boundafy when the

metafile graphical elements are to be clipped.
3.1.21|clipping: Removing parts of display elements that lie outside“@given boundary.

3.1.22|closed figure: A compound primitive that behaves as,a ill primitive of more general shape. It is
formed by delimiting a sequence of line or fill primitives, edg¢ attributes, and certain control elgments, with
the eigments BEGIN FIGURE and END FIGURE.
3.1.23|CMYK colour space: A colour space based on-the subtractive colour mixture of Cyan (), Magenta
(M) arjd Yellow (Y) primaries with the inclusion ofblack (K).

3.1.24|colour component: One of the dimensions of a colour space.

3.1.25|colour model: A specification of a-3D colour coordinate system and a 3D subspace in th¢ coordinate
systen] within which each displayable‘colour is represented by a point. Some colour models include a
fourth{ redundant, dimension to allow-the independent representation of black. For the purpose|of ISO/IEC
8632 golour model refers to ong0f RGB, CIELAB, CIELUV, CMYK, or RGB-related.

3.1.26|colour selection mode: Indicator as to whether colour selection is to be direct (by gpecifying a
colour|value) or indexed((by specifying an index into a table of colour values). See COLOUR VALUE.

3.1.27|colour space:Se¢ COLOUR MODEL.
3.1.28(colour stimulus: Visible radiation entcring the eye and producing a sensation of colour.

3.1.29|colourtable: A table for use in mapping from a colour index to the corresponding ¢olour. See
DIRECT'COLOUR, INDEXED COLOUR.

3.1.30 colour value: Value of the n-tuple of components describing a colour in a given colour model.

3.1.31 compound primitive: A compound primitive is specified by a sequence of CGM elements, as
opposed to primitives represented by a single element. Compound text and closed figures are examples of
compound primitives in the CGM.

3.1.32 Computer Graphics Interface (CGI): The specification for interface techniques for dialogues with
graphical devices.

3.1.33 Computer Graphics Metafile (CGM): The spccification for a mechanism for storing and transfer-
ring picture description information.
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3.1.34 conjugate diameter pair (CDP): A pair D,d of diameters of an ellipse such that a tangent to the

ellipse at each endpoint of one diameter is parallel to the other diameter.

3.1.35 control elements: Metafile clements that specify address space, clipping boundaries, picture delim-
iters, and format descriptions of the Metafile elements.

3.1.36 data interface: An interface between software modules or devices comprising one or more packets
containing opcodes and data (as contrasted with a subroutine or function call interface).

3.1.37 descriptor elements: Metafile elements that describe the functional content, format, default condi-
tions, identification, and characteristics of the Metafile.

3.1.38 devick coordinates: The coordinates native to a device; device-dependent coordinates; physjcdl dev-
ice coordinafes.

3.1.39 devick driver: The device-dependent part of a graphics implementation which supports a physical
device. The|device driver generates device-dependent output.

3.1.40 device viewport: A rectangular subsct of the physical display surface into which"VDC EXTHNT is
mapped. Sep "effective viewport”.

3.1.41 direct colour: A colour selection scheme in which the colour values are'specified directly, without
requiring an|intermediate mapping via a colour table. See COLOUR TABLE,INDEXED COLOUR.

3.1.42 display surface: That part of a graphics device upon which a visible image appears (for exampje, the
screen of a display, the paper in a plotter).

3.1.43 edge] The rendering of the perimeter of a filled region, controlled by edge attributes. Edges are
clipped aftef being applied to the boundary, as distinct fromthe rendition of the boundary obtaineq from
interior stylg¢ ‘hollow’. See "boundary”.

3.1.44 effective viewport: The actual viewport resulting from forced isotropic mapping from thef VDC
extent to thq viewport.

3.1.45 escape elements: Metafile clements that describe device- or system-dependent elements used o con-
struct a pictfire, but that are not otherwise standardized.

3.1.46 exterjnal elements: Metafile elemients that communicate information not directly related to the gen-
eration of a graphical image.

ement: During therendering of text strings onto a display, the movement of the curren} posi-
pement point: A glyph metric; a point in the glyph coordinate system, to which the ¢urrent

3.1.49 font: A collection of glyph images having the same basic design, ¢.g., Courier Bold Oblique.

3.1.50 font $amily-A—eoHeetion—offonts—of common-design—e-gCourier Courier Bold, Co
Oblique.

3.1.51 font metrics: The sct of dimensions and positioning information in a font resource common to all
glyph representations contained in that font resource.

3.1.52 font resource: A collection of glyph representations together with descriptive and font metric infor-
mation which are relevant to the collection of glyph representations as a whole.

3.1.53 foreground colour: The colour used in the rendering process in which primitives are rendered on
the display surface, as opposed to the BACKGROUND COLOUR or AUXILIARY COLOUR. The fore-
ground colour is set separately for cach class of primitive.
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3.1.54 glyph: A recognizable abstract graphical symbol, which is independent of

\ :

3.1.55 giobal segment: A segment that is defined in the Metafile D (see

it may be referenced from within any picture.

Descriptor "segment")

3.1.56 graphical primitive elements: Metafile clements that describe images in the Metafile.

3.1.57 Graphical Kernel System (GKS): An ISO standard application programmer’s interface
(ISO 7942).

Definitions

any specific design.

to graphics

3.1.58 graphics device: A device (for example, refresh display, storage tube display, or plotter) on which

display images can be represented.

3.1.59 graphic object: A graphical primitive or a compound primitive, together with the assoq

.....

3.1.60 hatch style: A format for filling closed figures. A hatch style consists of one or more s

c L
L

figure in question.

whose presence I'CprCSLIllb the interior

3.1.61
ceived

ue Attribute of a visual sensation according to which an area appears to bé similar to one
colours, red, yellow, green, and blue, or to a combination of two of them.

3.1.62 indexed colour: A colour sclection scheme in which the colout'index is used to retri

values from a colour table. See COLOUR TABLE, DIRECT COLOUR.

3.1.63 isotropic mapping: A mapping which is invariant with ‘respect to direction; equal sc3

orthogq
units o
line seg

nal representational dimensions. It is often used to_describe the mapping from VDC

3.1.64 local segment: A segment which is defined<in the picture descriptor or picture body,
definitipn is local to the picture in which it appears:

3.1.651
tion tinj

3.1.66
inform

3.1.67 Metafile Descriptor (MD): A mectafile elcment that describes the format of the metafile
encoding method) and thé¢ functionality expected of a metafile interpreter.

3.1.68
3.1.69

3.1.70
interpr¢
other d

message: A string of characters used to’communicate information to operators at Metafile
e.

ition contains a device-independent description of one or more pictures.

metafile elemeént: A functional item that can be used to construct a picture or convey info

metafile interpreter: The process or equipment that reads the Computer Graphics
tsthe contents. An interpreter may be needed in order to drive a Computer Graphics

3.1.71 normalized device coordinates (NDC): Coordinates specified in a device-independent

1 the physical display surface. With isotropic mapping, the angle between any pair of n
ments remains unchanged; for example, circles.remain circles. See "anisotropic mapping|'.

metafile: A mechanism for.retaining and transporting graphical data and control informg

metafile generator: The process or equipment that produces the Computer Graphics Met3

jated attri-

ets of lines

of the per-

eve colour

ling in all
o distance
on-parallel

and whose

interpreta-

ition. This

but not its

rmation.
file.

etafile and
nterface or

coordinate

system, normalized to some range (typically O to 1). See VDC EXTENT, VDC RANGE, VDC SPACE,

VIRTUAL DEVICE COORDINATES.

3.1.72 object clipping: Object clipping is applied to a graphic object. For example, clipping is applied to a

line after it has had the width attribute associated with it.

3.1.73 pattern style: A format for filling closcd figures with patterns. A pattern style consists of
variously coloured or shaded cells.

3.1.74 Picture Descriptor (PD): A set of metafile clements used to set the interpretation modes
clements for the entire picture.

an array of

of attribute
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3.1.75 pixel: The smallest element of a display surface that can be independently assigned colour.

3.1.76 posture: The extent to which the shape of a glyph or set of glyphs appear to incline, including any
consequent design or form change.

3.1.77 primary colour stimuli: Three sclected coloured lights used to specify the colour of any light
presented by the amounts of the three lights that must be mixed additively to produce light matching the
light presented. (Any three coloured lights may serve as primaries provided no one of them can be matched
by a mixture of the other two. To achieve the maximum gamut of colours by additive mixture, saturated
red, green, and blue primaries are commonly used.)

3.1.78 primary colorants: A small number of colorants (dyes or pigments) that may be mixed subtrac-
tively to prgduce a large gamut of colours. The most common primary calorants are cyan (greenish|blue),
magenta (pyrplish red), and yellow.

3.1.79 realiged edge: The zero-width ideal boundary line of the filled-area if the edge is invisible, apd the
finite-width|displayed line if the edge is visible.

3.1.80 realiked interior: In a filled area element, that portion of the idcal interior as.extending to apd ter-
minating at fthe realized edge.

3.1.81 regiqgn: In the context of closed figures or the POLYGON SET element, an area that is explicitly or
implicitly closed, that is a subset of the full arca being filled. Regions c¢an-be nested, disjoint or oyerlap-
ping. The poundaries of all regions are considered together when applying the interior test for filling a
closed figurg or POLYGON SET.

3.1.82 RGR colour space: A colour space with colorimetric coordinates based on red, green and blug refer-
ence stimulf or primaries. Colour values may be negative ineertain areas outside the gamut defined ppy the
RGB primafies.

3.1.83 RGB-related colour space: A colour space-felated to the RGB colour space through aflinear
transformatjon (3x3 matrix). (Examples are YUV (PAL, SECAM), YIQ (NTSC) or YCrCp (CCITT]| video
codecs and [CCIR601 studio standard).)

3.1.84 refeence colour model: Basic coldur model within CGM relative to which relationships to
specifiable folour models (RGB, CMYK;CIELUV, CIELAB, and RBG-related) are calibrated. The refer-
ence colourimodel is defined by the CIE'1931 standard colorimetric system (XYZ).

3.1.85 saturation: Chromaticnes$\(colourfulness) of an arca judged in proportion to its brightness.

3.1.86 segmpent: A collection jof primitives, primitive attributes and some additional attributes assgciated
with the segment as a whole.” Sce "segment attribute”.

3.1.87 segment attribiite: An attributc associated with a segment as a whole rather than attributes of findivi-
dual primitjves.

3.1.88 size | specification mode: A generic term for Line Width Specification Mode, Edge |Width
SpecificatiomMode; or Marker-Size-SpectficationMode:
3.1.89 skewed: Used to describe stroke precision text when the CHARACTER ORIENTATION vectors are

non-perpendicular; CELL ARRAYs when the three defining points form a parallelogram which is not a rec-
tangle; or a segment transformation that causcs rectangles to become non-rectangular parallelograms.

3.1.90 symbol: A graphical object which is included by reference at some point in the metafile.

3.1.91 trichromatic system: System for specifying colour stimuli in terms of tristimulus values, based on
matching colours by additive mixture of three suitable chosen reference colour stimuli.

3.1.92 view surface: See DISPLAY SURFACE.
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3.1.93 virtual device: An idealized graphics device that presents a set of graphics capabilities to graphics

software or systems via the Computer Graphics Interface.

3.1.94 virtual device coordinates (VDC): The coordinates used to specify position in the VDC space.
These are absolute two-dimensional coordinates. Sec VDC SPACE.

3.1.95 VDC extent: A rectangular region of interest contained within the VDC range. See VDC RANGE,
VDC SPACE.

3.1.96 VDC range: A rectangular region within VDC space consisting of the set of all coordinates
representable in the declared coordinate type, precision, and encoding format of the metafile. See VDC
EXTENT, VDC SPACE

3.1.97|VDC space: A two-dimensional Cartcsian coordinate space of infinite precision andexfent. Only a
subset fof VDC space, the VDC rangg, is realizable in a metafile. See VDC EXTENT, VDC RANGE, VIR-
TUAL|DEVICE COORDINATES.

3.1.98 |weight: The ratio of a glyph’s or sct of glyphs’ stem width to font height.

3.2 Abbreviations
The following abbreviations are used in all parts of ISO/IEC 8632,

ASF Aspect Source Flag

CDP Conjugate Diameter Pair

CGI Computer Graphics Interface
CGM Computer Graphics Mctafile
GDP Generalized Drawing Primitive
GKS Graphical Kernel System

MD Metafile Descriptor

NDC Normalized Device(Coordinate(s)
PD Picture Descriptor

VDC Virtual Deyice’Coordinate(s)
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4 Concepts

4.1 Introduction

The objective of the Computer Graphics Metafile (CGM) is to provide for the description, storage, and
communication of graphical information in a device-independent manner. To accomplish this, ISO/IEC
8632 defines the form (syntax) and functional behaviour (semantics) of a set of elements that may occur in
the CGM. The following classes of elements arc defined:

— Delimiter Elements, which delimit significant structures within the Metafile.

— Metafile Descriptor Elements, which describe the functional content, default conditions,
identjfication, and characteristics of the CGM.

— Pictufe Descriptor Elements, which sct the interpretation modes of attribute elements for each pic-
ture.

' __ Contfol Elements, which allow picture boundaries and coordinate representation-to be modified.
— Graphical Primitive Elements, which describe the visual components of 2 picture in the CGM.
— Attripute Elements, which describe the appearance of graphical primitive elements.

— Escape Elements, which describes device- or system-dependent elenients used to construct a pigcture;
howgver, the elements are not otherwise standardized.

— Extefnal Elements, which communicate information not.directly related to the generatior] of a
graplpical image.

EGIN
or as
fed in

sufficient d4ta to interpret metafile elements and to make informed decisions concerning the respurces
needed for display.

Any CGM tontains certain delimiter clements. In addition it may include control elements for mptafile
interpretation, Picture Descripfor elements for declaring parameter modes of attribute elements and ddfining
the represerjtations of certain)attribute index valucs, graphical primitive elements for defining graphical
entities, attrjbute elements\for defining the appcarance of the graphical primitive elements, escape elg
for accessing non-standardized fcaturcs of particular devices, and external elements for communication of
information|external to the definition of the pictures in the CGM. In Version 2 and Version 3 mefafiles,
graphical otput'primitives, attributes, and control clements may be grouped in segments.

A minimal—eorrect—metafile RS of—BE E : afile De
METAFILE VERSION and METAFILE ELEMENT LIST, and END METAFILE.

4.2 Delimiter elements

Every metafile starts with a BEGIN METAFILE clement and ends with an END METAFILE element. This
allows multiple metafiles to be stored or transferred together.

Each picture starts with a BEGIN PICTURE clement and ends with an END PICTURE clement. Between
these delimiters the Picture Descriptor is separated {rom the picture body by a BEGIN PICTURE BODY
element.

10
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Concepts Delimiter elements

Once the Metafile Descriptor has been rcad, access to individual pictures, on a random as opposed to
sequential basis, may be safely accomplished if the encoding, access mechanism and implementation per-
mit.

BEGIN METAFILE and BEGIN PICTURE both have parameters for a name by which the metafile and
picture (respectively) can be identified.

In Version 2 and Version 3 metafiles, primitives may be grouped together to form a composite primitive
known as a closed figure. The primitives to be included in the closed figure being defined are delimited by
the elements BEGIN FIGURE and END FIGURE.

; ; of-c called-seements—are-debmited-bvBEGIN SEG-
MENT and END SEGMENT Each scgmcm is umquely 1dcnuﬁcd by a segment identifier. Segments may

re T\ncpnptnr or within p\ntnrn hodies.

ion 3 metafiles a compound clipping or shiclding region may be defined by lineand fillgd-area ele-

ments gccurring between BEGIN PROTECTION REGION and END PROTECTION REGION elements.

In Vergion 3 metafiles a compound path may be dcfined for drawing a compound line primitive. A com-

e Y I U, P P D R e a Ve e T T e ~ s nn
pound line is defined by line primitive elements occurring between BEGIN' COMPOUND LINE and END

COMPPUND LINE elements. A compound path may also be defined for displaying text strings along an
arbitrany text path. A compound text path is defined by line primitive elements occurring betwden BEGIN
COMPPUND TEXT PATH and END COMPOUND TEXT PATH-\¢lements. The allowed el¢ments and
rules fdr definition are identical for the two types of paths.

In Verdion 3 metafiles a tile array may be defined by tile-arrdy elements occurring between BHGIN TILE
ARRAYJ and END TILE ARRAY.

The exjct list of elements which may occur in any of thesc definition states will be found in the|state table,
table 8

4.3 Metafile descriptor elements

The Metafile Descriptor (MD) is a group of clements that describes the functional capabilities frequired to
interpr¢t the CGM. These elementstare

METAFILE VERSION FONT LIST

METAFILE DESERIPTION CHARACTER SET LIST

VDC TYPE CHARACTER CODING ANNOUNCER
INTEGER PRECISION NAME PRECISION

REAL PRECISION MAXIMUM VDC EXTENT
INDEX PRECISION SEGMENT PRIORITY EXTENT
COLOUR PRECISION COLOUR MODEL

COLOUR INDEX PRECISION COLOUR CALIBRATION
MAXIMEMCOLOURINDEX FONTPROPERHES

COLOUR VALUE EXTENT GLYPH MAPPING

METAFILE ELEMENT LIST SYMBOL LIBRARY LIST

METAFILE DEFAULTS REPLACEMENT

NOTE 1 Other elements, as defined in this part of ISO/IEC 8632, may appear within the Metafile Descriptor within
the definition of a global segment.

In a particular metafile, the METAFILE ELEMENT LIST lists at lcast those standardized elements that
occur in the metafile. The CGM interpreter is thus informed of the capabilities required to successfully
interpret the Computer Graphics Mctafile. The CGM contains a single Metafile Descriptor. The Metafile
Descriptor immediately follows the BEGIN METAFILE clement in a metafile (with the possible exception
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of intervening external and escape clements).

METAFILE VERSION and METAFILE ELEMENT LIST shall occur only once in the Metafile Descriptor

for metafiles of all three versions.

NOTE 2 Itis recommended that the following elements: METAFILE VERSION, METAFILE ELEMENT LIST and
(possibly multiple occurrences of) METAFILE DESCRIPTION appear first in the Metafile Descriptor and in the order

listed.

4.3.1 Identification

The identifying-informationinchades—de ion-of the-versionoH ISOAEC8632-by-the METAFIL

SION element, and descriptive information about the metafile (origin, owner, generation date, gtcl)
METAFILE DESCRIPTION element.

4.3.2 Funftional capability

E VER-
by the

The contents of the Computer Graphics Mectafile are defined by the METAFILE ELEMENT LIST glement.

This shall ontain a list of the non-mandatory clements that are utilized in the/metafile (see 4.1 for

manda-

tory elemepts). Several shorthand names for CGM clements are also providéd.for use with the METAFILE
ELEMENT LIST. The shorthand names shall not be considercd macro names, nor shall they be canstrued

to be levelp of conformance.
4.3.2.1 Drawing set

The drawihg set includes the mandatory CGM elcments (i.efythose that shall appear in every con

forming

CGM) and most of the graphical primitive elements and atttibute clements. The drawing set is spedjified by

the shorthqnd name DRAWING SET.

The elemepts included in thc drawing set arc:

BEGIN METAFILE LINE TYPE
ND METAFILE LINE WIDTH
BEGIN PICTURE LINE COLOUR
BEGIN PICTURE BODY MARKER BUNDLE INDEX
END PICTURE MARKER TYPE
METAFILE VERSION MARKER SIZE
METAFILE DESCRIPTION MARKER COLOUR
DC TYPE TEXT BUNDLE INDEX
METAFILE ELEMENT LIST TEXT FONT INDEX
AUXIDIARY COLOUR TEXT PRECISION
RANSPARENCY CHARACTER EXPANSION FACTOR
CLIP INDICATOR TEXT COLOUR
VDC EXTENT CHARACTER HEIGHT
BACKGROUND COLOUR CHARACTER ORIENTATION
COLOUR SELECTION MODE TEXT PATH
POLYLINE TEXT ALIGNMENT
DISJOINT POLYLINE FILL BUNDLE INDEX
POLYMARKER INTERIOR STYLE
TEXT FILL COLOUR
RESTRICTED TEXT HATCH INDEX

12
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APPEND TEXT PATTERN INDEX
POLYGON EDGE BUNDLE INDEX
POLYGON SET EDGE TYPE
CELL ARRAY EDGE WIDTH
GENERALIZED DRAWING PRIMITIVE EDGE COLOUR
RECTANGLE EDGE VISIBILITY
CIRCLE FILL REFERENCE POINT
CIRCULAR ARC 3 POINT PATTERN TABLE
CIRCULAR ARC 3 POINT CLOSE PATTERN SIZE
CIRCULAR ARC CENTRE COLOUR TABLE
CIRCULAR ARC CENTRE CLOSE ASPECT SOURCE FLAGS
ELLIPSE ESCAPE
ELLIPTICAL ARC MESSAGE
ELLIPTICAL ARC CLOSE APPLICATION DATA

4.3.2.]
The df

name

The el

lowing

NOTE
defined

4.3.2.3

TINE RIINDI E INDEY

AAINLs I \JINLIR L RINAIL N

Drawing plus control set

awing-plus-control set may be used to indicate all of the elements in the drawing set ply
control, Metafile Descriptor, Picture Descriptor, and attribute elements. It is specified by th
DRAWING PLUS CONTROL SET.

ements included in the drawing-plus-control set are all‘of the elements in the drawing set

Veersion 2 set

s additional

e shorthand

and the fol-

E
DE

tion was not
[ versions.

F elements:
INTEGER PRECISION CHARACTER CODING ANNOUNCHR
REAL PRECISION VDC INTEGER PRECISION
INDEX PRECISION VDC REAL PRECISION
COLOUR PRECISION SCALING MODE
COLOUR INDEX PRECISION LINE WIDTH SPECIFICATION MOD
MAXIMUM COLOUR INBEX MARKER SIZE SPECIFICATION MQ
COLOUR VALUE EXTENT EDGE WIDTH SPECIFICATION MODE
METAFILE DEFAULTS'REPLACEMENT CHARACTER SET INDEX
FONT LIST ALTERNATE CHARACTER SET INDEX
CHARACTER SET LIST )

— The drawing-plus-control set essentially constitutes a "Version-1 set", however that designg

in the.original ISO 8632:1987 and therefore cannot be used for reasons of upward compatibility o

The Version-2 set includes all elements from the drawing-plus-control sct and the following clements
defined in Version 2 metafiles:

BEGIN SEGMENT
END SEGMENT
BEGIN FIGURE
END FIGURE
NAME PRECISION

MARKER CLIPPING MODE
EDGE CLIPPING MODE

NEW REGION

SAVE PRIMITIVE CONTEXT
RESTORE PRIMITIVE CONTEXT

13
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MAXIMUM VDC EXTENT
SEGMENT PRIORITY EXTENT
DEVICE VIEWPORT

DEVICE VIEWPORT MAPPING

DEVICE VIEWPORT SPECIFICATION MODE

LINE REPRESENTATION
MARKER REPRESENTATION
TEXT REPRESENTATION
FILL REPRESENTATION
EDGE REPRESENTATION

Concepts

CIRCULAR ARC CENTRE REVERSED
CONNECTING EDGE

PICK IDENTIFIER

COPY SEGMENT

INHERITANCE FILTER

CLIP INHERITANCE

SEGMENT TRANSFORMATION
SEGMENT HIGHLIGHTING
SEGMENT DISPLAY PRIORITY
SEGMENT PICK PRIORITY

LINE[CLCIPPING MODE

4.3.2.4 Extpnded primitives set

The extends

pd-primitives set may be used to indicate those primitives which are available in Ver.

metafiles but are not defined in ISO 7942 (GKS). These elements are:

DISJOINT POLYLINE
RESTRICTED TEXT

APPEND TEXT

POLYGON SET

RECTANGLE

CIRCLE

CIRCULAR ARC 3 POINT
CIRCULAR ARC 3 POINT CLOSE

4.3.2.5 Version 2 GKSM set

The Version-2-GKSM set is a set of Version 2 metéfile elements for ISO 7942 (GKS) picture capturg.

elements influded in the Version-2-GKSM set are:

14

CIRCULAR ARC CENTRE

CIRCULAR ARC CENTRE CLOSE
CIRCULAR ARC CENTRE REVERSED
ELLIPSE

ELLIPTICAL-ARC

ELLIPTICAL)ARC CLOSE
CONNECTING EDGE

sion 1

The

BEGIN METAFILE CELL ARRAY

BEGIN PICTURE GDP

BEGIN PICTURE BODY. LINE BUNDLE INDEX

END PICTURE LINE TYPE

BEGIN SEGMENT LINE WIDTH

END BEGMENT LINE COLOUR

END METAFILE MARKER BUNDLE INDEX
METAFILE<VERSION MARKER TYPE
METAEILE/DESCRIPTION MARKER SIZE

VDC TYPE MARKER COLOUR
INTEGER PRECISION TEXT BUNDLE INDEX

REAL PRECISION TEXT FONT INDEX

INDEX PRECISION TEXT PRECISION

COLOUR PRECISION CHARACTER EXPANSION FACTOR
COLOUR INDEX PRECISION CHARACTER SPACING
NAME PRECISION TEXT.COLOUR

MAXIMUM COLOUR INDEX CHARACTER HEIGHT
COLOUR VALUE EXTENT CHARACTER ORIENTATION
METAFILE ELEMENT LIST TEXT PATH
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METAFILE DEFAULTS REPLACEMENT TEXT ALIGNMENT
FONT LIST CHARACTER SET INDEX
CHARACTER SET LIST ALTERNATE CHARACTER SET INDEX
CHARACTER CODING ANNOUNCER FILL BUNDLE INDEX
MAXIMUM VDC EXTENT INTERIOR STYLE
SEGMENT PRIORITY EXTENT FILL COLOUR
VDC EXTENT HATCH INDEX
DEVICE VIEWPORT PATTERN INDEX
DEVICE VIEWPORT MAPPING FILL REFERENCE POINT
DEVICE VIEWPORT SPECIFICATION MODE PATTERN TABLE
LINE REPRESENTATION PATTERN SIZE
MARKER REPRESENTATION COLOUR TABLE
TEXT REPRESENTATION ASPECT SOURCE FLAGS
FILL REPRESENTATION PICK IDENTIFIER
VDC INTEGER PRECISION ESCAPE
VDC REAL PRECISION MESSAGE
(LIP RECTANGLE APPLICATION DATA
POLYLINE SEGMENT TRANSFORMATION
POLYMARKER SEGMENT HIGHLIGHTING
TEXT SEGMENT DISPLAY PRIORITY
POLYGON SEGMENT PICK PRIORITY

4.3.2.6] Version 3 set
The V4

rsion-3 set may be used to indicate all elements ifythe Version-2 set and the elements:

BEGIN PROTECTION REGION PARABOLIC ARC

END PROTECTION REGION NON-UNIFORM B-SPLINE
BEGIN COMPOUND LINE NON-UNIFORM RATIONAL B-SPLINE
END COMPOUND LINE POLYBEZIER

BEGIN COMPOUND TEXTPATH POLYSYMBOL

END COMPOUND TEXT PATH BITONAL TILE

BEGIN TILE ARRAY TILE

END TILE ARRAY LINE CAP

COLOUR MODEL LINE JOIN

COLOUR CALIBRATION LINE TYPE CONTINUATION
FONT PROPERTIES LINE TYPE INITIAL OFFSET
GLYPHMAPPING TEXT SCORE TYPE
SYMBOL LIBRARY LIST RESTRICTED TEXT TYPE
INTPERIOR STYLE SPECIFICATION MODE  INTERPOLATED INTERIOR
LINE AND EDGE TYPE DEFINITION EDGE CAP

HATCH STYLE DEFINITION EDGE JOIN

GEOMETRIC PATTERN DEFINITION EDGE TYPE CONTINUATION
PROTECTION REGION INDICATOR EDGE TYPE INITIAL OFFSET
GENERALIZED TEXT PATH MODE SYMBOL LIBRARY INDEX
MITRE LIMIT SYMBOL COLOUR
TRANSPARENT CELL COLOUR SYMBOL SIZE

HYPERBOLIC ARC SYMBOL ORIENTATION

15
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4.3.3 Default metafile state

The default state is the state to which the interpreter is returned at the start of each picture. The default
states of all metafile elements are defined in clause 6. These default values may be selectively replaced by
using the METAFILE DEFAULTS REPLACEMENT element. The correspondence between character set
indexes and registered or private character sets, and the meaning assigned to text font indexes, are also esta-
blished in the Metafile Descriptor.

4.3.4 Fonts and character sets

ISO/IEC 9341-1 defines an architecture for font resources, but does not define or standardize applicgtions’
ormation in a font resource — ranging from gross or aggregate properties such as font gosture
to very speific and detailed properties such as individual glyph metrics. A metafile generator (with its
associated gpplication) will be a user of such font resource information. The applicatiod, |in definingla pic-
ture which ¢ontains text strings, has knowledge of the properties of the font resource,(dt-makes use 0 [ these
properties tp format or layout strings of text so that the complete strings have the desired characteristigs.

CGM is usdd to transmit such pictures from a generating application to an interpreting application, pd ssibly
remote in time and space and possibly of very different architecture and(resource availability. The font
facilities off CGM are designed to provide a font referencing mechanism: Font referencing is the progess of
identifying [or characterizing a font resource. Referencing may include identification of a specific font by
name, or ptovide sufficient descriptive information to permit identification of a suitable font or subgtitute.
This concept is described in ISO/IEC 9541-1, annex B.

The FONTILIST element of CGM allows the exact naming of a font resource. Such font resources may in
the future e registered and given structured names under the mechanisms of ISO/IEC 9541. In thg ideal
case the mdtafile interpreter recognizes and has available the font resource named in the FONT LIST. For
cases wher¢ the named font is not available to the ifiterpreter, the CGM has elements (FONT PROPERTIES
and GLYPH MAPPING) which allow generatorsfo pass to interpreters additional descriptive information
about desired fonts and font resources. An @lternative font can be selected by an interpreter through this
descriptive [information if the specified oné-is not available.

4.3.4.2 Font properties

The FONT|PROPERTIES elemeiit can be used to guide selection of a best fit font if an exact matcl is not
available a specific deyiée) The font properties which may appear are those in the Minimurp Font
Descriptior} Subset of ISQ/TEC 9541-2. Applications may use registered extensions to access additional pro-
perties from amongst theISO/IEC 9541 font properties.

NOTE — Registratioh of additional font properties is done using the registration procedures of the ISO Interpational
Register of Graphical Items, as described in ISO/IEC TR9973.

The element allows the importance of each property to be assigned a priority relative to the other properties.
In the case that a font named in the FONT LIST is not available, the priorities of the properties instruct the
interpreter of the relative importance of the various characteristics of the requested font. In some cases it
may not even be necessary to get a particular font, but rather any font with certain characteristics — bold-
ness, presence of serif, etc. The FONT PROPERTIES element enables generators to specify such concepts.
The use of this information by interpreters is not standardized.

4.3.4.3 Character set repertoire in graphical text strings

The CHARACTER SET LIST element allows designation of registered character sets for use in the
metafile. It also allows designation of private character sets, and in combination with the GLYPH MAP-

PING element allows designation of collections of glyphs which are registered (according to the procedures
of ISO/IEC 10036).
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Format effector control characters (NUL, CR, LF, BS, HT, VT, and FF) are permitted in a parameters of
type String but their interpretation is implementation dependent. Control characters used for character set
invocation and designation (SI, SO, ESC, SS2, and SS3) are permitted according to the setting of CHAR-
ACTER CODING ANNOUNCER. The other control codes from the CO and C1 sets are reserved for future
standardization.

NOTE — SI and SO are only defined and usable with 7-bit coding.

The mechanisms described in this section for character set definition, and the mechanisms for accessing the
character sets (CHARACTER CODING ANNOUNCER, CHARACTER SET INDEX, and ALTERNATE
CHARACTER SET INDEX) apply only to string parameters (S) of graphical text elements (TEXT, RES-
TRICTED TEXT, APPEND TEXT, and appropriate GDPs). They do not apply to non-graphical text
strings| (SF) such as the metafile identifier parameter of the BEGIN METAFILE element.

For depignation of ISO registered character sets, two pieces of information are specified by the parameters:
a chargcter set type, and the tail of its designating sequence by which it is known in the ISO register.

There pre five types of character sets: 94-character G-sets, 96-character G-sets,94-character multibyte G-
sets, 9¢-character multibyte G-sets, and character sets intended to be designated as "complete cofles".

94-CHARACTER G-SETS. These character sets are designated by IS0 2022 escape sequepces of the
form qESC> <I1> <I>(0) <F>. Here, <I1> is either 2/8, 2/9, 2/10, pr'2/11; <I>(0) represents zgro or more
intermediate characters from column 2 of the code chart; and <F>"is a final character from|columns 3
through 7 of the code chart. If <F> is from column 3 of the codé.chart, the character set is a "prjivate” char-
acter set. If <F> is from columns 4 through 7 of the code ehart, the character set is a "standard" character
set in the sense that it and its designating escape sequentes are registered in the International Register Of
Coded|Character Sets To Be Used With Escape Sequences.

For 94rcharacter G-sets, the character set declaration consists of ‘94-character G-set’, followed| by a string
consisfing of all characters in the ISO 2022 deSignating escape sequence except the first twol characters,
<ESC3x <I1>.

For expmple, the G-set from the U.K.’s pational 7-bit character set is registered in the Internatiopal Register
Of Codled Character Sets To Be Used With Escape Sequences. Its designating escape sequencep are as fol-
lows:

<ESC>  2/8 4/1  {to designate it as GO}
<ESC> 2/9 4/1  {to designate it as G1}
<ESC> 2/10 4/1  {to designate it as G2}
<ESC>-<{2/11 4/1 {to designate it as G3}

Again,[the French character set (1982 version, from the 1982 version of AFNOR NF Z 62-010) ifs registered
in the Int€mational Register Of Coded Character Sets To Be Used With Escape Sequences. Its fesignating
escape sequences are as follows:

<ESC> 2/8 6/6  {to designate it as GO}
<ESC> 2/9 6/6  {to designate it as G1}
<ESC> 2/10 6/6 {to designate it as G2}
<ESC> 2/11 6/6 {to designate it as G3}

Therefore, a CHARACTER SET LIST element could specify that the U.K. character set is to be referred to
by character set index 1, and the French character set by character set index 2, as follows:
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<CHARACTER-SET-LIST: UK., French>

‘04-character G-set’ 4/1
‘04-character G-set’ 6/6

96-CHARACTER G-SETS. These character sets are similar to 94-character G-sets, but include the code
positions 2/0 and 7/15, which are excluded from 94-character G-sets. Their ISO 2022 designating escape
sequences take the form <ESC> <I1> <I>(0) <F>, where the first intermediate character <I1> is either 2/13,
2/14, or 2/15. The remainder of the escape sequence is similar to the escape sequences for 94-character G-
sets: zero or more intermediate characters from column 2 of the code chart and a final character from
columns 3 through 7 of the code chart.

For 96-charpcter G-sets, the character set declaration consists of ‘96-character G-set’, followed by)a string
consisting qf all characters in the ISO 2022 designating escape sequence except the first two)¢harpcters,
<ESC> <I1p.

It is possible for interchanging parties to agree on a private 96-character G-set whosg,designating pscape
sequences would end with a character from column 3 of the code chart. For examplé;the following|might
be private egcape sequences to designate such a G-set:

<ESC> 2/13  3/0  {to designate it as G1}
<ESC> 2/14 3/0  {to designate it as G2}
<ESC> 2/15 3/0 {to designate it as G3}

(94-character G-sets may not be designated as GO sets.)

For examplk, the following CHARACTER SET LIST elefent establishes the U.K. 94-character G-get, the
French 94-¢haracter G-set, and a private 96-character~Gset as the character sets named by charagter set
indexes 1, 2, and 3, respectively:

<(QHARACTER-SET-LIST: UK., French, private 96-character G-set>

‘O4-character G-set’ 4/1
‘04-character G-set’ 6/6
‘96-character G-set’ 3/0

94-CHARACTER MULTIBYTE G-SETS. A 94-character multibyte G-set can contain 94 to the Nth
power charpcters, each coded as a sequence of N bytes from columns 2 through 7 of the code chgrt, not
including the bytes 2/0 and 7415, which are excluded from 94-character G-sets. For example, a 94-character
2-byte G-sqt can contain'§;836 characters.

The IS0 2022 designating escape sequences for 94-character multibyte G-sets have the following forms:

<ESC>— 273 278 <F> {10 dcsignalte it as OO0}
<ESC> 2/4 2/9 <F>  {to designate it as G1}
<ESC> 2/4 2/10 <F> {todesignate itas G2}
<ESC> 2/4 2/11 <F> {to designate it as G3}

For compatibility with the first version of ISO 2022, when <f> is 4/0, 4/1, or 4/2 the byte 2/8 may be left
out of the designating escape sequence as a GO set.

For 94-character multibyte G-sets, the character set declaration consists of ‘94-character multibyte G-set’,
followed by a string consisting only of the final character in the IS0 2022 designating escape sequence.
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For example, a Japanese 2-byte character set of 6802 graphic characters has been registered in the Interna-
tional Register Of Coded Character Sets To Be Used With Escape Sequences, and its designating escape
sequences have the form shown above, with the final character <F> being 4/0. Thus, the following CHAR-
ACTER SET LIST element could be used to specify that this 2-byte Japanese character set is to be referred

PG TN

[10) D)’ Llldl‘dbl.t'zl SCL iuucx 1
<CHARACTER-SET-LIST: Japanese 2-byte character set>
‘94-character multibyte G-set’ 4/0
96-CHARACTER MULTIBYTE G-SETS. A 96-character multibyte G-set is similar to a 94 character

ta OO 3 that cludatha batac 23 /0 A T/15  The Ofiaharaatar ) +
multlb‘ te—G—-set UAC\.«IJ!- thatH—-can .nmduc the OY AeSZA-and—Ho>—Hhus—a96-character =2 u_yu, 63-set Could

have 94 times 96 (or 9216) 2-byte character codes.

The ISQ 2022 designating escape sequences for 96-character multibyte G-sets have the following forms:

<ESC> 2/4 2/13 <F> {to designate it as G1}
<ESC> 2/4 2/14 <F> {todesignate it as G2}
<ESC> 2/4 2/15 <F> {to designate it as G3}

It is nog possible to designate a 96-character multibyte G-set as a GO.S€eR.

The character set declaration for a 96-character multibyte G-set ‘consists of ‘96-character multipyte G-set’
followgd by a string consisting only of the final character <F>\in the character set’s ISO 2022 designating
escape pequence.

At the fime of this publication, no 96-character multibyte G-sets have been registered in the Infternational
Register of Coded Character Sets To Be Used with-EScape Sequences.

CHARACTER SETS INTENDED TO BE DESIGNATED AS COMPLETE CODES. Othdr character
sets maly not fit the ISO 2022 "G-set" structure. ISO 2022 provides an escape sequence format fgr invoking
coding pystems different from ISO 2022 ~The complete code escape sequences have the following form

<ES{> 2/5 <I>0 <F>

where €I>0 means "zero or more.¢haracters from column 2 of the code chart", and <F> is a fingl character
from cglumns 3 through 7 ofithe code chart. If <F> is from column 3, the coding system is a prjivate code.
If <F> |s from columns 4(through 7, it is a code for which a designating and invoking escape sefjuence has
been registered in the International Register Of Coded Character Sets To Be Used With Escape Spquences.

The chpracter set«Jeclaration for a character set that would be invoked as a coding system different from
ISO 20p2 consists of ‘complete code’ followed by a string consisting only of those characters in| the code’s
ISO 20P2 escape sequence which come after the first two characters, <ESC> 2/5.

As well aswising a registered complete code, a private code could be used. For example, supposg the inter-
changing parties have agreed on a private 8-bit code to be invoked by the following escape sequence:

<ESC> 2/5 3/0

The following CHARACTER SET LIST element would declare the French character set to have character
set index 1 and that 8-bit private code to have character set index 2:

<CHARACTER-SET-LIST: French, private coding system>

‘94-character G-set’ 6/6
‘complete code’ 3/0

Information regarding the designation sequence tail parameter is found in the International Register of
Coded Character Sets to be Used with Escape Sequences. This register is maintained by the Registration
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Authority for ISO 2375, which is the European Computer Manufacturers Association (ECMA), Rue du
Rhone 114, CH-1204, Geneva, Switzerland.

4.3.4.4 Glyph repertoire

ISO/IEC 10036 specifies a procedure and a registrar (registering authority) for registering typographic
glyph collections. There currently is no standard that associates codes (i.e., character codes) with these
glyphs. However the registrar — the Association for Font Information Interchange, or AFII — assigns a
unique 4-byte integer indentifier with each glyph.

This part of ISO/IEC 8632 deﬁnes a means to access these reglstered glyph collectlons for use in graphlcal
text strings AAPPING—elemen 06 byte ingle-byte or
multi-byte ¢odes. A set of such codes is deﬁned as a collectlon forming a locally deﬁned character set for
use within the metafile. The local character set is associated with an index, and within the(ody|of the
CGM the ndrmal character set access and switching mechanisms (based upon, and adapted from, ISQ 2022)
may be usel to access the AFII registered glyphs within CGM text strings.

NOTE — The glyph complement is a property of a font resource in the ISO/IEC 9541 fontarchitecture. When the
separate medhanisms of ISO/IEC 8632 for font reference and glyph access are used there is potential for incompatibil-
ity between the specifications — the requested glyph complement may not be representdble’in the requested fort.

4.34.5 Chp

racter set selection in non-graphical text strings

The mechahisms discussed in the preceding sections apply to graphi¢al ‘text strings — text strings| which
result in digplay as graphical entities. These are the parameters of TEXT, RESTRICTED TEXT, AR PEND
TEXT, and|possibly GDP elements.

They do ndt apply to other, non-graphical text strings which.occur as metafile parameters. See 5.1, type
String Fixdd (SF). For these strings, character set selection shall be accomplished only through [use of
embedded ]SO 2022 controls, to switch sets within thestring.

For the putjposes of coding type SF parameters in-ISO/IEC 8632 metafiles, 7-bit coding environment shall
be used. It |s not possible, either using ISO 2022 controls or any other defined facilities in this Interrfational
Standard, t¢ select other than 7-bit coding fof type SF parameters.

In SF parameters, therefore, the two character sets which are currently designated as GO and G1 may be
accessed by using: SI to invoke Gi_into positions 2/1 to 7/14 of the 7-bit code chart; and using SO to
invoke GO |nto positions 2/1 to 7{14-of the 7-bit code chart.

BEGIN TAFILE causes-ISO 646 International Reference Version to be designated as the GO $et and
ISO 8859-1, Right Hand:Side¢ of Latin Alphabet Nr. 1 to be designated as the G1 set. In other words, ISO
646 is the default character set of type SF parameters, an SI embedded in the string will cause subgequent
7-bit codes|to access the characters of ISO 8859-1, and an SO embedded in the string will cause subgequent

7-bit codes| to access ISO 646 again. These two character set may be switched between using only|(SI and
SO — no IFQ'2022 designation sequences are required.

EXAMPLE — Many of the characters of the Latin-based alphabels would be accessibie witlr ISO-6+6amd-the Right
Hand Side of ISO 8859-1, Latin Alphabet Number 1. These are the default GO and G1 sets of the metafile. ISO 2022
sequences could be used to designate any other character sets as GO and/or G1, and then SI/SO could be used to
switch between these sets.

The ISO 2022 designating sequence

ESC2/84/2,
for example, would designate ISO 646, U.S. National Character Set (ASCII) as the GO set (the default set).
Similarly, the ISO 2022 designating sequence

ESC 2/13 4/2
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would designate ASCII as the G1 set, superceding the default G1 set (ISO 8859-1) — character codes following an SI
would then refer to ASCII, not ISO 8859-1.

Format effector control characters (NUL, CR, LF, BS, HT, VT, and FF) are permitted in a parameters of
type String Fixed but their interpretation is implementation dependent. Control characters used for charac-
ter set invocation and designation (SI, SO, ESC, SS2, and SS3) are permitted according to the setting of
CHARACTER CODING ANNOUNCER. The other control codes from the CO and C1 sets are reserved for
future standardization.

4.4 Picture descriptor elements

Picturg Descriptor elements include elements to declare the parameter modes of other elememstt)r an entire
picturg, to configure that portion of coordinate space that is of interest in the picture, and to,set the colour to
which|the view surface is cleared at the start of the picture. These elements are:

SCALING MODE LINE REPRESENTATION

CQLOUR SELECTION MODE MARKER REPRESENFATION

LINE WIDTH SPECIFICATION MODE TEXT REPRESENTATION

MARKER SIZE SPECIFICATION MODE FILL REPRESENTATION

EIDGE WIDTH SPECIFICATION MODE EDGE REPRESENTATION
C EXTENT INTERIOR.SFYLE SPECIFICATION|MODE
CKGROUND COLOUR LINE ANDEDGE TYPE DEFINITION
VICE VIEWPORT HATCH-STYLE DEFINITION

VICE VIEWPORT SPECIFICATION MODE = GEOMETRIC PATTERN DEFINITION
VICE VIEWPORT MAPPING

In Version 1 metafiles, any Picture Descriptor elemehts'within a picture shall appear after the BEGIN PIC-
element and before the BEGIN PICTURE BODY eclement. Escape and external elemgnts are per-

In Version 2 and Version 3 metafiles, some'of the Picture Descriptor elements may appear within the pic-
ture bgdy. Table 8 indicates which Pictare Descriptor elements may appear and where they may appear for
each njetafile version.

4.4.1 BScaling mode

VDC gpace may be either-an abstract space, which may be mapped to an arbitrary size on a physical device,
or a metric space, whi€hyis intended to be mapped to a particular size. Selection of the mode to [be used can
be mafle on a picture=by-picture basis by means of the SCALING MODE element. The scaling mode ele-
ment provides a-flag to select abstract space or metric space, and a scale factor which specifies|the number
of millimeters:per VDC unit when metric space is selected.

4.4.2 Colour-selection-mode

COLOUR SELECTION MODE selects either indexed or direct colour specification and is described further
under colour attributes, 4.7.6. For Version 1 metafiles, the selection is for the whole picture.

4.4.3 Specification modes

Line width, marker size, interiors of filled-area elements, and edge width may be specified in more than one
way. The width of lines, for example, may be specified as either a measure in VDC units, a scale factor to
be applied to a device-dependent nominal line width at interpretation time, a fraction of the device view
surface, or a measure in millimetres. For each attribute element having such multiple modes, there is an
associated control element that defines the mode of the parameter of the attribute element.
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4.4.4 VDC extent

There is a metafile element to define the VDC extent. The extent is set with the VDC EXTENT clement by
specifying the addresses (in VDC) of the lower-left comer and the upper-right corner of this extent as seen
by the viewer of the picture. Specification of values outside the VDC extent is permitted in CGM elements.
It is intended that the visible portion of an image be contained within the VDC extent. It thus provides a
frame for the region of interest in a picture. The values of the coordinates for either dimension may be
either increasing or decreasing from the lower-left to the upper-right comer. For example, for devices with
an upper-left origin, a picture may be described in coordinates that map directly to the device but still may
be displayed correctly on a device with a lower-left origin. figure 1 illustrates these concepts.

The VDC exXtent thus establishes the sense and orientation ol VDC space (that 1s, the directions of g posi-
tive x (+x) and positive y (+y) axes, and whether the +y axis is 90° clockwise or 90° counterclockwis¢ from
the +x axis)| In particular, VDC EXTENT establishes the direction of positive and negative angles gs fol-
lows: positjve 90° is defined to be the right angle from the positive x-axis to the positive y-axis (see
figure 1).

Note that sqme attributes such as text attributes (for example, the directions of thgup’ and ‘base] com-
ponent vectprs of CHARACTER ORIENTATION, and therefore the meaning 6f/the enumerative yalues
‘right’, “left|, ‘up’, ‘down’) are intimately bound to these definitions.

The default [state of the extent is specified in clause 6. and can be changed-ifr the METAFILE DEFAULTS
REPLACEMENT element in the Metafile Descriptor. VDC EXTENT returns to this default state |at the
beginning off each picture. MAXIMUM VDC EXTENT defines an extent which bounds the VDC |extent
values which may be found in the mectafile. It may be, but neednot be, a closest bound in the sense|that it
exactly equals the union of the extent rcctangles in the metafile:< This element may be used, for example, to
map integer|virtual device coordinates of the metafile to a unit'square in a normalized device space.

4.4.5 CGM tailoring

The ability fo specify the VDC range and the VDC extent provides the flexibility to configure the metafile
addressability in any way desired. It can be(Configured as an abstract, normalized address range fof max-
imum devicg independence. It can also beleonfigured to mimic the addressability of a particular targg¢t dev-
ice in ordet to take advantage of particular device characteristics. The address range of such a device-
specific mefafile is just another noralized address range with the normalization limits inherent |in the
VDC-customizing element; therefore, device independence is maintained.

Such tailoripg of the coordinates in a metafile can eliminate the need for transformation of coordinptes at
metafile int¢rpretation time-for the target device. The ability to specify the VDC extent thus allows for the
exact registfation of co@rdinates in a metafile with addressable points on the target graphics device.

The use of [VDC-EXTENT to directly encode world coordinates of large dynamic range and very| small
granularity |will likely result in performance penalties at metafile interpretation time, and may repult in
decreased portabitity- ; ents-exceed : ible-with le e interprelters.

In addition to VDC tailoring, a metafile generator can limit or tailor the functional content of a metafile to
accomodate particular devices or applications, and announce such functional tailoring through the use of
METAFILE ELEMENT LIST.
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Figure 1 — VDC EXTENT establishes the direction of positive and negative angles
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4.4.6 Background colour

Each picture defines a graphical image that is independent of the other images in a metafile. The back-
ground colour of the image may be specified by the BACKGROUND COLOUR Picture Descriptor ¢le-
ment. If that element is not contained in the Picture Descriptor, the background colour of the image is the
default background colour, whether that default is as specified in clause 6. or has been specified in the
METAFILE DEFAULTS REPLACEMENT element.

The single parameter of BACKGROUND COLOUR is always a direct colour, regardless of the current
value of COLOUR SELECTION MODE. If the COLOUR SELECTION MODE is indexed, then the
BACKGROUND COLOUR element defines the initial representation of colour index 0 for the picture.

4.4.7 Devige viewport control

The device|viewport specifies the region of the device display surface into which the VDE extent i to be
mapped onlinterpretation. VDC-to-Device mapping is determinied by the VDC extent, deyice viewpqrt, and
device viewport mapping.

The position of the device viewport is specified in one of three coordinate systems selected by the DEVICE
VIEWPOR[T SPECIFICATION MODE element:

— by fraction [0.0 to 1.0] of the available display surface, which allows reasonable placemgnt and
relIive sizing of the viewport;

— in rhillimetres times a scale factor, which allows absolute\sizing of images;

— in ghysical device coordinates.

The device|viewport is specified in terms of two points-0fi the device display surface at diagonally opposite
corners of the rectangle. Mirroring or 180° rotation:ofthe image may be achieved by specifying the forners
in some wdy other than the first as below and to the left of the second.

The DEVICE VIEWPORT MAPPING element may be used to force isotropic mapping even| if the
specified VDC extent and device viewpoit. would not otherwise have led to one. In such a case, the VDC
extent is mapped on to a subset of the'specified device viewport on interpretation. This subset is defined by
shrinking ¢ither the vertical or hotizontal dimension of the specified viewport as needed to re ich the
required agpect ratio. This smaller "effective viewport” is then used to define the coordinate mapping from
VDC to th¢ device’s coordinates. The placement of the effective viewport rectangle within the origipal one
can be spegified. This placement can be one of ‘left’, ‘right’ or ‘centred’ when the shrinking is horjzontal,
and ‘top’, |*bottom’ or,“centred” when it is vertical. These meanings are relative to the display sufface of
the device.

The VDC-fo-Dévice mapping maps the first point specifying the VDC extent on to the corner of the cffec-
tive viewppif<Corresponding to the first point specifying the device viewport, and similarly for the second
point. The Mapping is Ninear in eaci GiMenSION, but 1S TIot Tecessarity fsotropictfor exampte;—a—eircle in
VDC may not appear as a circle to the viewer).

Both the way VDC space is oriented relative to the display surface and the way the effective viewport is
placed on the physical device may lead to mirroring and 180° rotation.

The behaviour of primitives and attributes with significance in VDC space under transformations is further
described in 4.6.

If both device viewport and scaling mode appear in the same metafile then the last specified is used. If nei-
ther appears then the default values for device viewport take precedence.
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4.4.8 Representations

The elements LINE REPRESENTATION, MARKER REPRESENTATION, TEXT REPRESENTA-
TION, FILL REPRESENTATION and EDGE REPRESENTATION are used to set all of the attribute
values in a bundle table entry at the same time. The attributes that may be bundled are described in 4.7

4.4.9 Definable attributes

A precise definition of line and edge types as well as hatch styles may be accomplished as described in 4.7.
Moreover, geometric patterns may be defined (in addition to patterns which are arrays of colours confined
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4.5 (ontrol elements

Contrgl elements specify address space, clipping boundaries, and format descriptions 6f the CGM elements.
Contrql of some of these format descriptions may be accomplished by MetafilecDescriptor elements, while
controf of others is accomplished by control elements, which may appear i the picture bgdies in the
metafile. Those items in the former category are fixed for a given metafile, while those in the latter
category are changeable; that is, they may change within a picture. -Some of the control el¢gments may
appeat in the Picture Descriptor if this is permitted by the formal grammar for the metafile viersion. See
table §.

4.5.1 VDC space and range

The graphical primitive elements of a metafile define virtual images. The coordinates of these elements
(that i$, the addresses of points in the virtual image) ‘are absolute two-dimensional Virtual Deyice Coordi-
nates (VDC). VDC space is a two-dimensional‘coordinate space of infinite precision and infinite extent.
Only 4 subset of VDC space, the VDC rangg, is realizable. The VDC range comprises all |coordinates
repres¢ntable in the format specified by thé“declared VDC TYPE and (depending on the typg) the VDC
INTEGER PRECISION or VDC REAL PRECISION.

The VWDC range cannot be set diteetly; it is completely determined by VDC TYPE and pither VDC
INTEGER PRECISION or VDE REAL PRECISION elements in the metafile. These elements fre controll-
able, some by dynamic elements’in the metafile body and some by static elements in the Metafile Descrip-
tor. Note that the VDC range thus defined (a rectangular subregion of the VDC space) does npt enclose a
continpum of values, but.has a distinct granularity. Regardless of the aspect ratio of the VDC rgnge and the
granulprity within the range, it is implicit that one VDC unit in the x-direction represents the same distance
as one| VDC unit in the y-direction in VDC space.

4.5.2 Clipping

In orde ippi : FRitive—elem i : e

CLE, CIRCULAR ARC 3 POINT TEXT etc) until metaﬁle mterpretatlon time, a chppmg control feature
is provided in the CGM. Clipping control is achieved by defining CLIP RECTANGLE in VDC space.
Whether clipping to the limits of CLIP RECTANGLE actually occurs at metafile interpretation time is con-
trolled by the CLIP INDICATOR element that sets the mode of the metafile to ‘on’ or ‘off’.

In Version 3 metafiles, primitives may also be clipped against more general regions as defined by BEGIN
PROTECTION REGION and END PROTECTION REGION, and as controlled by PROTECTION
REGION INDICATOR (see 4.5.4). Clipping effects in the remainder of this section are described in terms
of the basic CLIP RECTANGLE capability, but they apply equally to general clip regions.

There are three different clipping modes for lines, markers and edges. The required clipping mode is
recorded in the metafile with the elements: LINE CLIPPING MODE, MARKER CLIPPING MODE , and
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EDGE CLIPPING MODE. When the CLIP INDICATOR associated with a graphical primitive is ‘on’,
only those parts of a graphical primitive that are considered inside the effective clipping region are rendered
on interpretation. The object clipping modes allow precise specification as to how clipping is applied to
primitives on interpretation.

Clipping may be either ‘locus’, ‘shape’ or ‘locus then shape’. Conceptually, a locus is a mathematical
object like a point or line segment, while a shape is an area in 2-dimensional space. Loci are 0-, 1- or 2-
dimensional subsets of real-valued 2-space. For markers and text, they are points. For lines, they are the
individual line segments or portions of arcs. The locus of an area is the shape and the boundary. Shapes
reflect the realization of geometric attributes and are generally 2-dimensional subsets of real-valued 2-
space.

‘Locus’ clipping is applied for each portion of a graphical object based on its mathematical locatignjand is
independent| of the area it will occupy after rendering. For example, no portion of a line segment s ren-
dered if the lideal mathematical line lies outside the effective clipping region (even if its line -width would
carry some portion of the rendering of it into the clipping rectangle); no portion of a marker is rendgred if
its location lies outside the clipping rectangle.

If ‘locus’ clipping is used, the rendering is applied to the locus of the graphical Object after clipping The
resulting rerjdered shape areas may therefore extend outside the effective clippingfegion.

‘Shape’ clipping is applied after the abstract rendering of shape in deyiCe coordinate space. The 2-
dimensional| point set associated with the graphical object is intersected with the effective clipping rpgion,
which has bgen transformed to device coordinate space.

‘Locus then| shape’ clipping allows the specification that both’flecus’ and ‘shape’ clipping be applied to
graphical objjects as described above. In this case however, the rendered shape will not extend outsife the
effective clipping region. A thick line whose locus is outside the clip rectangle will not have any portion
visible evenlif its line width would carry some portion.of‘the rendering inside the clip rectangle.

Figure 2 shqws some examples of the effect of the ¢lipping modes.

When a width or size specification mode is ‘scaled’, ‘fractional’, or ‘mm’, the rendering of shape proceeds
in device coprdinate space after application 6fthe VDC- to-Device mapping.

When a wiith or size specification modé is ‘absolute’, the rendering of shape proceeds, in VDC]|space
before application of the copy transformation and before application of the segment transformation ((if the
primitive isfin a copied segment),'and before the VDC-to-Device mapping.

Fill and tex{ primitives do not have associated object clipping modes (though the edge of a fill primitiye and
the boundaty edges of a ¢closed figure do). Clipping for fill primitives is always consistent with ‘shape’
clipping (sef 4.6.4). Fot-text primitives, the type of clipping is determined by the associated text pregision:

— For ['stringprecision text, clipping proceeds, on a per string basis, in a manner consisterjt with
‘locys clipping.

— For Hsistent

with ‘locus’ clipping.

— For ‘stroke’ precision text, the clipping always proceeds in a manner consistent with ‘shape” clip-
ping.
NOTE — It is valid for an interpreter to perform ‘shape’ clipping of text in all cases, i.e., ‘stroke’ text precision is a
valid realization of ‘character’ and ‘string’ text precision (and ‘character’ text precision is a valid realization of
‘string’ text precision).

Clip rectangles applied to graphical primitive elements within segments may be subject to transformations
in VDC space. Intersection of clip rectangles (untransformed or transformed) may result in polygonal clip-
ping boundaries (see 4.10.5).
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4.5.3 Save and restore primitive context

Two elements, SAVE PRIMITIVE CONTEXT and RESTORE PRIMITIVE CONTEXT, are provided to
save and restore a context; that is, attributes and control elements as collections. This capability allows a
list of attributes and control elements (see 5.5.11) to be stored in the metafile which can be referenced by
name at a later point in the metafile. This capability can be used to save and restore attributes and control
elements in conjunction with opening and closing segments.

The values for attributes controlled by specification or selection modes are saved in the mode in which they
were last specified along with the value of the corresponding mode. In restoring a context, the current

specification and selection modes are not changed.
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A protection region is associated with an index at definition time. If a region is defined with an index that is
already in use, then the old definition is deleted. The associated protection region indicator for the newly
defined region takes the initial value ‘off’.

When a protection region is set for clipping, only the portions of the graphical elements inside or on the
boundary of the protection region are drawn. When a protection region is set for shielding, only the por-
tions of the graphical elements outside the protection region and its boundary are drawn.

Several clip and shield regions may be in effect simultaneously. In this case, only portions of the graphical
elements inside or on the boundary of the intersection of all individual clip regions and outside the union of
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all individual shicld regions are drawn. See figure 3.
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Figure 2 — Clipping modes
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Figure 3 — Combining protection regions (hatching denotes the region)
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4.5.5 Generalized text path

The GENERALIZED TEXT PATH MODE element selects the method for placing the text along the text
path. When the mode is ‘off’, the text is displayed along the text path defined by the CHARACTER
ORIENTATION and TEXT PATH elements.

When GENERALIZED TEXT PATH MODE is ‘non-tangential’, the characters are drawn along the last
compound text path (defined by the BEGIN COMPOUND TEXT PATH and END COMPOUND TEXT
PATH elements), but the character orientation vectors are not rotated relative to the text path. When GEN-
ERALIZED TEXT PATH MODE is ‘axis-tangential’, the characters are positioned along the last com-
pound text path (defined by the BEGIN COMPOUND TEXT PATH and END COMPOUND TEXT PATH
clements) afd e character OTIENTATION VeTtoTs foreactr tharacterareTotated-byamamount-—eguat{o the
angle of the fangent to the text path at the character position.

Tlustrations jof GENERALIZED TEXT PATH MODE are shown in figure 21 through figure 26.

4.5.6 Mitre|limit

The control |elements include an element for controlling how the joins of lines(and filled-area edgps are
drawn. Line|or edge joins may be rendered with mitre join style, as determinedby the appropriate lirje and
edge attribufe elements. The mitre join is formed by projecting the outer edges of the lines or edges|at the
corner until the projections meet at a point. When mitre joins are being rehdered, there is the possibility of
the mitre prpjecting very far if the line segments meet at a very sharp-angle at the vertex. The MITRE
LIMIT proviides a means of specifying that long mitres are to bétruncated at some point to form|a flat
bevel. Mitrg length is defined to be the distance from the point atvhich the inside edges of adjoining line
segments meet to the point at which the outside edges meet::The parameter of MITRE LIMIT is a single
real number| If the mitre length divided by the line width ot-¢dge width exceeds the value of the pargmeter
of the MITRE LIMIT element, then the mitre join isruncated at that limit. However, if the truncation
would resul{ in a flat bevel within the triangular notch of the corresponding bevel join style, then the| bevel
join style is used.

4.5.7 Trangparent cell colour

The control lelements include an elemeént, TRANSPARENT CELL COLOUR, which allows certain prts of
CELL ARRAY elements, TILE arid BITONAL TILE elements, and the filling patterns defined by| PAT-
TERN TABLE elements to be.designated as transparent.

The usual way of rendering ‘these elements is to draw each cell with the colour designated by its assqciated
cell colour fspecifier. TRANSPARENT CELL COLOUR allows a given value of a cell colour specifier
(indexed orl|direct) to-be defined to be transparent. Any cell whose cell colour specifier matches thig value
is not drawn) whemthe primitive is rendered.

In order to Inv¥dke the transparency effect in an element, the cell colour specifier shall have the trangparent
designation at the ime Of OCCUTTENce of the affeced cement i the metafite—Hacettimapatternrdefinition
is to be designated as transparent, then the colour value of the associated cell colour specifier shall be
defined as transparent prior to the occurrence in the metafile of the PATTERN TABLE element which
defines the particular pattern. That is, the TRANSPARENT CELL COLOUR element only affects elements
which occur after it in the metafile and has no effect on previously occurring clements or previously drawn
primitives.

The rendering of any element affected by TRANSPARENT CELL COLOUR shall not involve more than
one distinct value of cell colour specifier simultaneously being designated as transparent.

NOTE — It is recommended that metafile generators limit themselves to using a single value of the cell colour
specifier as their transparent cell value.
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Graphical primitive elements

Graphical primitive elements are those elements that describe the visual components of a picture. Their
coordinate arguments, if any, are specified in VDC units. The CGM provides the graphical primitive ele-

ments
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CONNECTING EDGE
HYPERBOLIC ARC
PARABOLIC ARC
NON-UNIFORM B-SPLINE

POLYBEZIER
POLYSYMBOL
BITONAL TILE
TILE

The matafile supports access to special geometric output capabilities of devices and workstations through
the GDP. The GDP has a list of points in VDC as a parameter. It is thus well suited for non-standardized
output [primitives, which have position, shape, extenty.etC., whereas ESCAPE is better suitedd for non-

standarfized device control functions.

The foymal definition of the CGM describes graphical primitive elements which are positionallly indepen-
dent by| virtue of containing complete explicit positional information within each element definitipn.

The TEXT, RESTRICTED TEXT, and APPEND TEXT elements and related text attribute elpments are
defined|in the current VDC space. Thus, they are affected by changes to the Virtual Device Coofdinate for-

mat.

The following types or categories-of graphical primitive elements are defined for the CGM: ling¢ elements,

markerfelement, text elements, filled-area elements, cell elements, and symbol elements.

The ling elements are

POLYLINE

DISJOINT POLYLINE
CIRCULAR ARC 3 POINT
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HYPERBOLIC ARC
PARABOLIC ARC
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The marker element is

POLYMARKER
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The text elements are

TEXT
RESTRICTED TEXT
APPEND TEXT

The filled-area elements are

POLYGON CIRCULAR ARC 3 POINT CLOSE
POLYGON SET CIRCULAR ARC CENTRE CLOSE

RECTANGLE ELLIPSE

Concepts

CIRCLE ELLIPTICAL ARC CLOSE

The cell eldments consist of one cell array element and two tile array elements:

CHLL ARRAY
BITONAL TILE
TILE

The symbo] element is
PQLYSYMBOL

In additionto these classes of elements, the GENERALIZED DRAWING PRIMITIVE (GDP) is a graphi-
cal primitile element that may be be used to access device (or implémentation) specific graphical prijnitives

that are no} accessed by the standardized elements. In addition fo the graphical primitive elements listed
above, this|part of ISO/IEC 8632 defines clements permitting-the definition of ‘compound primitive$’ from
instances off one or several of the other graphical primitives.” The following classes of compound prifnitives

are defined: ‘compound text’, ‘closed figure’ and ‘gompound line’. The elements that may be pised to

specify compound primitives are listed in table 1.

Table 1 — Contribufing primitives to compound primitives

Compoynd | First Primitives Other Final
Primitiye Element Included Elements Element
Compoynd | TEXT, APPEND TEXT APPEND TEXT
Text RESTRICTED TEXT | (Note 2) (Note 3)
(Note 1)
Closed BEGIN FIGURE Line Primitives, NEW REGION | END FIGURE
Figure Fill Primitives
(Note 4),
GDP (Note 5)
Compound | BEGIN COMPOUND | Line primitives, END
Line LINE GDP (Note 5) COMPOUND LINE
Tile BEGIN TILE BITONAL TILE, END TILE
Array ARRAY TILE ARRAY
NOTES

1 The final/not final flag is not final’; the primitive defines the reference point of the entire compound text primitive;

the text of the primitive is accumulated.
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2
3 The final/not final flag is ‘final’; the text of the primitive is accumulated before the compound primitive is closed.
4

All primitives of the identified classes may be included.

5 Whether and how a GDP may contribute to closed figure or compound line, and whether or how it specifies that
the figure open state or compound path state be opened, maintained or closed, is specified with the definition of the
GDP in the International Register of Graphical Items.

With the exception of tile array, graphical primitives and compound primitive elements may be subject to
transformation in VDC space (segment and copy transformation, see 4.10.4.2 and 4.10.5). Such a transfor-

mation
tangle
circle

m h he sh

ed as a rec-

ay become a parallelogram. If there is an anisotropic scaling, a primitive initially‘Specified as a
ay become an ellipse. Note that the shape of markers is not affected by such trandformations.

Anisotfopic transformation will change the angle at which non-parallel lines intersect; isotropic transforma-

4.6.1 )
4.6.1.1

There
ments
spline
posed

Line elements

Description

POLYLINE

DI

SJOINT POLYLINE

CIRCULAR ARC xxx

EL

CO

LIPTICAL ARC

NNECTING.EDGE

HY

PARABOLIC ARC

NON-UNIFORM B-SPLINE

NO

RATIONAL B-SPLINE

N-UNIFORM

Il preserve the angle at which non-parallel lines intersect.

pre two general line elements — POLYLINE and DISJOINTPOLYLINE — as well a§ curve ele-
that define conic arcs (circular, elliptical, parabolic, and hyperbolic arcs) and elements| that define
curves (B-splines and Beziers). There is also a compound line element, whose definitjon is com-
pf these individual line elements.

generates a set of connected lines as defined by a list of poipts, starting
with the first, drawing a line through each successive point, ending at
the last point;

generates\d set of unconnected lines as defined by a list of
drawing from the first to the second, the third to the fourth,

generates a single circular arc; two parameterizations of
possible; these are described in 5.6.13 and 5.6.15. A rever
arc can also be specified; see 5.6.20.

generates a single elliptical arc; the parameterization of
described in 5.6.18.

a line segment connecting the last point of the preceding 1
to the next point is generated during the construction
figure. The next point is either the first point of the next 1
or the current closure point.

point pairs,
etc..

the arc are
se direction

the arc is

ne element
f a closed
ne element

- visenmeiv D

ibed in 5.6.22,

and the principles underlying the transformable parameterization are
described in 4.6.8.

generates a parabolic arc; the parameterization is described in 5.6.23,
and the principles underlying the transformable parameterization are
described in 4.6.9.

generates a Non-Uniform B-Spline curve; the parameterization is
described in 5.6.24, and the principles underlying the definition of the
element are described in 4.6.10.1.

generates a Non-Uniform Rational B-Spline (NURBS) curve; the
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parameterization is described in 5.6.25, and the principle underlying
the definition of the element are described in 4.6.10.1.

POLYBEZIER generates a sequence of one or more cubic Bezier curves; the parame-
terization is described in 5.6.26 and the principles underlying the
definition of the element are described in 4.6.10.2.

4.6.1.2 Compound line

The BEGIN COMPOUND LINE and END COMPOUND LINE elements delimit a compound line. These
elements permit the definition of a line that consists of a number of distinct elements, such as straight lines
and arcs, whichtstreated—asHit-were—a—single Hre—eclement—Thus;forexample;tne—styde—would, apply
without chapge or interruption through the end of a straight line segment and into a following arg,segment.
Likewise, tHe ends of the various component elements of the compound line are not considered‘as Ting ends
but rather a line joints. Line attributes shall not change within a compound line. If twe line segments
which are adjacent in the definition are not physically contiguous, i.e., the end point of the)first one dges not
coincide with the first point of the next one, then the path includes the straight line segment joining these
two points.

4.6.1.3 Attributes

The appeargnce of all line elements is controlled by the line attributes, th¢-LINE BUNDLE INDEX, and
those ASPEICT SOURCE FLAGs which are associated with the line attributes that may be bundled. |These
are described in 4.7.1.

4.6.1.4 Usage of line elements

POLYLINH is the most general of the primitives. DISJOINT POLYLINE is intended for situations|where
the alternative would be a large number of 2-point POLY,LINE elements. The conic arc primitives [circu-
lar, elliptical, hyperbolic, and parabolic) and splinexprimitives (Polybezier, Non-uniform B-splings, and
NURBS) pfovide data compression by comparisofi*with POLYLINE and allow the arcs to be degcribed
without kngwledge of the resolution of the final yiewing surface.

4.6.1.5 Clipping of line elements

In Version P and Version 3 metafiles; iné clipping is controlled by the LINE CLIPPING MODE elgment,
which can have one of the following values: ‘locus’, ‘shape’, or ‘locus then shape’. However, clipping
applies only if the CLIP INDICATOR is ‘on’.

For ‘locus’ [clipping, the mdthematical locus of the line is clipped at the intersection with the clip re¢tangle
before shapp rendering is-applied. Hence, part of the shape of a clipped line may appear outside the clip rec-
tangle.

For ‘shape’|clippiig, the shape of the rendered line is clipped to the intersection with the clip rectang]e; that

is, nothing |s drawn outside the clip rectangle. A portion of a widened line may appear inside the clip rec-
tangle even gt e line-itse e enti ide the clip re

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 mathemati-
cal locus of the line may have been clipped as a result of locus clipping, subsequent shape rendering and
clipping may produce a different appearance of a line from either of the other two clipping modes.

4.6.1.6 Transformation of line elements

If the LINE WIDTH SPECIFICATION MODE has the value ‘absolute’, then all line aspects — line width,
line cap, line join, line dash and gap lengths — are subject to the VDC-to-Device mapping (see 4.4.7) as
well as to both segment and copy transformation (see 4.10.4.2 and 4.10.5). Note that the entire locus of an
arc is subject to these transformations. In the case of an anisotropic mapping or transformation, the
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If the line width is specified in mode ‘scaled’, ‘fractional’, or ‘mm’, it is not affected by any transforma-

tions.

4.6.2 Marker element

4.6.2.1

Description

There is a single marker element.

POLJYMARKER penerares markers of a Specific Type at cachi of a 1St of poin
4.6.2.2| Attributes
The appearance of the markers is controlled by the marker attributes, the MARKER BUNDLE ]

the AS
describ

4.6.2.3

The fo)
specify
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the clij
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rectang

TEXT ¢
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element.
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tangle

rectang
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rectang

inside

PECT SOURCE FLAGs associated with the marker attributes that may,be bundled.
ed in 4.7.2.

Clipping of the marker element

ing points. Therefore, if the value of CLIP INDICATOR is <011}, the marker is visible if,
ifying point is within the rectangle specified by CLIP RECFANGLE. If its specifying po
b rectangle but part of the marker lies outside, the mdnner in which the marker is clip
) is not standardized for Version 1 metafiles.

— When it is required, in Version 1 metafiles, to make, visible those parts of a marker that are in
¢, when the position of the marker is outside the réctangle, then the most appropriate primitive el
lement, used with a single-character string argument. Three PRECISIONS are available to contr
[h which TEXT elements are clipped. STROKE precision requires clipping even within the bg
r. Centring of the text character at the specifying position may be achieved with the TEXT Al

jion 2 and Version 3 metafiles, marker clipping is controlled by the MARKER CLIPPI]
t, which can have one of the following values: ‘locus’, ‘shape’ or ‘locus then shape’. Hoy
plies only if the value of \CLIP INDICATOR is ‘on’.

cus’ clipping, the spe€ifying points of each marker are clipped at the intersection with tl
pefore shape rendéring is applied. The marker is only visible if its specifying point is witl
le. Hence, part of the shape of a marker may appear outside the clip rectangle providing
jt is withinthe' clip rectangle.

ape’ clipping, the shape of the rendered marker symbols are clipped to the intersection w

heé<lip rectangle even if the marker’s position is outside.

INDEX and
These are

lowing discussion applies to Version 1 metafiles. Markers conceptually indicate the location of their

and only if,
nt is inside
bed (or not

side the clip
ement is the
pl the preci-
dy of a text
LIGNMENT

NG MODE
wever, clip-

he clip rec-
hin the clip
its specify-

ith the clip

le; that*is, nothing is drawn outside the clip rectangle. Portions of the marker symbol may appear

For ‘locus then shape’ clipping, the clipping is first applied to the specifying points of each marker, as with

‘locus’

clipping, and then subsequently the rendered shape of the markers are again clipped.

4.6.2.4 Transformation of the marker element

If the MARKER SIZE SPECIFICATION MODE has the value ‘absolute’, then marker size is subject to the
VDC-to-device mapping (see 4.4.7) as well as to both segment and copy transformation (see 4.10.4.2 and
4.10.5). The shape of markers is never affected by transformations; for example, a circle used as a marker
type shall always appear as a circle. Only the marker size may be transformed. Conceptually, vectors with
length equal to the marker size but at all possible orientations are transformed; the marker size is the max-
imum length of the vectors under the transformation.
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If the marker size is specified in mode ‘scaled’, ‘fractional’, or ‘mm” it is not affected by any transforma-
tions.

4.6.3 Text elements
4.6.3.1 Description

Three text elements are provided.

TEXT generates a text string (or part of a text string) aligned to a particular
point.

RESTRICTED TEXT generates a text string (or part of a text string) that is constrained
within a given area.

APPENID) TEXT generates a part of a text string which was started with a T XT or
RESTRICTED TEXT element.

4.6.3.2 Atfributes

The appeargnce of text elements is controlled by the text attributes, the TEXT-BUNDLE INDEX, anfl those
ASPECT JOURCE FLAGSs which are associated with the text attributes (that may be bundled. These are
described ip 4.7.3.

Changes to| certain of the text attributes, as listed in the description of APPEND TEXT (see 5.6.6), gre per-
mitted between a non-final text element and its succeeding APPEND TEXT element.

4.6.3.3 Uspge of text elements

Each text dlement has a ‘final/not-final’ flag. This permits a text string to be started with a TEXT qr RES-
TRICTED|TEXT element and continued with one or-more APPEND TEXT elements. The last glement
will have ils flag set to ‘final’. The initial element'is always TEXT or RESTRICTED TEXT; subsequent
elements njay only be APPEND TEXT.

The currerft setting of TEXT ALIGNMENT is used to align the complete text string assembled fjom the
separate tekt elements.

4.6.3.4 Clipping of text elements
Clipping of text strings is desCribed in 4.7.3.2.
4.6.3.5 TInsformation of text elements

The vectors specified by the CHARACTER ORIENTATION eclement (see 4.7.3.2) are subject to the VDC-
to-Device fnapping-(see 4.4.7) as well as to both segment and copy transformation (see 4.10.4.2 and #.10.5).

4.6.4 Filled=areaetements
4.6.4.1 Description

There are two general fill elements: POLYGON and POLYGON SET. In addition, there are several filled-
area elements that correspond to the basic geometric shapes — circles, rectangles, pie sectors, etc. These
metafile representations of the common geometric entities are compact, scalable, and independent of the
resolution of the final viewing surface. Finally, there is also a compound filled-area element — Closed Fig-
ure — whose definition is composed of a sequence of individual line and filled-area primitives (see 4.6.11).

POLYGON generates an area and its edge, defined by a list of points; the style of
the area is one of ‘hollow’, ‘solid’, ‘pattern’, ‘hatch’, ‘empty’,
‘geometric pattern’, or ‘interpolated’; the visibility and style of the
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pearance of all filled-area elements is controlled by, the fill attributes, the FILL BUNDI,

GON provides for the representationy;of standard irrcgular areas. RECTANGLE, be

cular and elliptical fill primitives, as well as closed figure fill primitives incorporatin
ves as the conic arc elements and spline curve elements (see 4.6.11), provide an efficient
ind allow the areas tovbe produced accurately without knowledge of the resolution of the
face.
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generates a number of areas and their edges, defined by a li
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st of vertex

points and vertex flags; the set of styles is the same as for POLYGON;

the vertex flags indicate the different polygons in the set;

the vertex

flags and the edge attributes together control the visibility and style of

individual edge segments of each polygon.

for POLYGON.

generates a partial circular area; ‘pie’ and ‘chord’ style’arg
ble; two parameterization of the arcs are provided; these ar
in 5.6.14 and 5.6.16; the set of styles is the same as-for PO,

sible; the parameterization is described in 5.6.19; the set
the same as for POLYGON.

Attributes

GE BUNDLE INDEX, and the ASPECT SOURCE FLAGs associated with the fill at
bundled. These are described in 4.7 4.

Usage of fill elements

, 1s a more efficient parameterization of a rectangle than a POLYGON and may be if
in some systems.

GON SET allows a related set of polygons to be represented. All attributes of each of tH

same. Thespecification of the vertex flags allows disjoint polygons (such as both the b

generates an upright rectangular area; the set of styles is the same as

(GON.

S are possi-
b described
LYGON.

escribed in

[CS are pos-
of styles is

LE INDEX,
ributes that

cause it is
hplemented

b such line
parameteri-
final view-

e polygons
dy and the

he letter. ‘1), holes (as in a broad ring) and overlapping areas. Accurate rendering of abiitting areas

prm pr graded colour, pattern or hatch, and control over individual edge segment visibility

, are possi-

4.6.4.4

Interior

The interior of a filled-area element is defined as follows. For a given point, create a straight line starting at
that point and going to infinity. If the number of intersections between the straight line and the filled area
boundary is odd, the point is within the filled area; otherwise it is outside. If the straight line passes a
filled-area vertex tangentially, the intersection count is not affected. If a point is within the filled area, it is
included in the area to be filled subject to the rules for boundaries and edges (see 4.7.4.3).

4.6.4.5

Edges

The edge of a filled-area element can be either visible or invisible. If visible, the individual edge attributes
or the EDGE BUNDLE INDEX (according to the edge ASF values) govern the appcarance.
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If the edge is visible, it is drawn on top of the interior — the edge has precedence over the interior when
drawn and will always be fully visible. The boundary drawn for style ‘hollow’ is considered as the
representation of the interior. While the edge has precedence, the boundary may be partly visible as well.
Parts of edges which are clipped become invisible — clipping of edges is identical to clipping of line ele-
ments. Parts of interiors-which are clipped will, in the case of style ‘hollow’, have a boundary drawn at the
clipping boundary.

The "realized edge” is defined to be the zero-width ideal boundary line of the filled-area if the edge is
invisible, and the finite-width displayed line if the edge is visible. ISO/IEC 8632 does not mandate the
alignment of the finite-width realized edge with respect to the zero-width ideal edge (i.e., whether the

former is ceptred-on-thetatteroraligned-some-other way such as inside)

The "realizdd interior" is defined as extending to and terminating at the realized edge. The disCussion of
interior in the remainder ISO/IEC 8632 should be considered to pertain to realized interior.

4.6.4.6 Clipping

If parts of f filled-area element are clipped, then the intersection of the interior and the clip boyndary
becomes paft of the boundary of the resulting clipped area for the purposes of display of the boundgry for
interior stylf ‘hollow’. If the edge is visible, it is not drawn along the new bouhdary segments created by
the clipping of the area. Edge clipping is controlled by the EDGE CLIPPING MODE clement, which has
the same efumerations as LINE CLIPPING MODE. Edges are clipped’in the same way that lines are
clipped; see{4.6.1.6.

4.64.7 Tr

sformation

The entire mathematical locus of rectangles, circular and eliptical filled-area elements is subject |to the
VDC-to-Depice mapping (see 4.4.7), segment transformations (see 4.10.4.2) and copy transformations (see
4.10.5). Bedause anisotropic transformation does not préserve angles between non-parallel lines, rectangles
may becomg¢ parallelograms and circles may become ellipses.

If the INTERIOR STYLE SPECIFICATION MODE is ‘absolute’, the geometric aspects of fill interiprs are
subject to transformations. These aspectsyinclude PATTERN SIZE; direction, spacing, and width of

3 y

hatch lines;| and reference geometry of interpolated interior. If the mode is ‘scaled’, ‘fractional’, or|'mm’,
then none of these aspects is subject to transformation.

Geometric gspects of edges are treated in exactly the same way as the corresponding aspects of lines.

4.6.5 Cell ¢lements
ents comiprise a single Cell Array element and two Tile Array elements.

4.6.5.1 Cell arrayelement

The single ¢ellarray element is:

CELL ARRAY represents a 2-dimensional array of colour values, which cover a rec-
tangle or parallelogram.

The colour values are either direct colour values or indexes into the COLOUR TABLE, according to the
current COLOUR SELECTION MODE. The colour values are in the precision declared by a local colour
precision parameter of the CELL ARRAY element.

CELL ARRAY has no associated attributes.
4.6.5.2 Tile Array Elements

A Tile Array is a compound raster image primitive, whose definition is delimited by the BEGIN TILE
ARRAY and END TILE ARRAY delimiter elements. Between the delimiter elements is a series of equally
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sized individual "tiles" which all together form a contiguous rectangular block of tiles. Each tile is defined
by a non-overlapping TILE or BITONAL TILE element. The first tile is placed at the position parameter of
the BEGIN TILE ARRAY element. Any subsequent tiles are placed in order first in the cell path direction
and then in the line progression direction. The tile positions are numbered as shown in figure 4.

The elements defining the tiles which comprise a Tile Array are

BITONAL TILE: defines a rectangular raster image, either uncompressed or compressed according
to a selected compression method. Only two colours are used to define the image.
Each cell is associated with one of the colour indexes 0 or 1, and the colour values
associated with 0 and 1 are defined locally by each BITONAL TILE element.

TILE: defines a rectangular raster image, either uncompressed or compressed| according
to a selected compression methods. The colours associated with)the|cells may
either be bitonal or full colour, may be specified by either indexed or direct mode,
and are specified according to the applicable colour precisions’and modes.

The TILE element contains a cell colour precision parameter, which behaves ag-does the local cglour preci-
sion off CELL ARRAY (see previous section). BITONAL TILE does not contain this parameter, as its
coloury are always represented at 1-bit precision prior to compression.

The TILE and BITONAL TILE elements are not independent graphical/primitives as are POLYLINE and
CELL ARRAY. They contain no positioning or dimensioning information. Each element contaips only the
raster dontent of a single raster tile and any control parameters which apply to that tile. The complete Tile
Array primitive is formed by one or more tiles between BEGIN TILE ARRAY and END TILE ARRAY.
BEGIN TILE ARRAY contains all parameters which apply to the collection of tiles (if there iy more than
one tild). The parameters apply uniformly to each tile in'the collection.

Position
CELL path N
F
1 2 3 4
5 56|78
5 9 | 10| 11| 12
@
% 131 14| 15| 16
171 18 | 19| 20

Figure 4 — Ordering and layout of tiles

4.6.5.2.1 Relationship to CELL ARRAY. Both tile arrays and cell arrays are composed of cells. While cells
in cell arrays are subject to all transformations, cells in tiles are always axis aligned and rectangular. They
scale to the display surface but do not otherwise transform. As with CELL ARRAY, the position point of a
tile array corresponds with the corner of the first cell (rather than the centre of the cell).

4.6.5.2.2 Allowable states for tiles and tile array elements. The tile elements, TILE and BITONAL TILE,
may appear only in Tile Array State (TAS). Tile Array compound clements, delimited by BEGIN TILE
ARRAY and END TILE ARRAY, may appear only in Picture Open State. They may not appear in seg-
ments or other compound primitive definitions.
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4.6.5.2.3 Compressed cell data. The cell colour data of the tile elements is a compressed stream of cell
colour specifiers. The datatype is Bitstream. For the BITONAL TILE element the Bitstream parameter
consists of a sequence of 1-bit binary colour indexes which are compressed by the selected technique (the
list of techniques includes ‘bitmap’ which is uncompressed). The resulting compressed binary data object
is the parameter of the element. Each of the CGM encodmgs (Binary, Character, and Clear Text) define a

technique for representing and encoding the compressed binary data object.
4.6.5.2.4 Tiling. The tiling mechanism specified is based on the g
been developed for ISO/IEC 8613-7. Definition of a tile array is initiated by the BEGIN TILE ARRAY
delimiter element and terminated by the END TILE ARRAY clement. During tile array definition s

PRYLPRS A i P B A 1 A
qucnt 1110 e‘ FHeRES cenne H\nnnnnql ildes wiihin the tiled 1mAUP Thenumber of tiles is determined by tic

parameters ¢f the BEGIN TILE ARRAY element. A tile array comains one or more tiles.

position
\ image.offsgt in number of cells/tile in
path direction = 1 path direction =5
| | cell path direction
image offsel” § | | | -
in line
direction = 3-1-

number of
cellsttile in lipe|
direction = §

mage number of cells in line direction = 12

number of tiles in line direction = 3

image number of cells in path direction = 17 l

line progression’ |
direction )

[ number of tiles in path direction = 4 I

Figure 5 — Relationship of the image to the tile space

The number of tiles defined during tile array definition shall match the number indicated by the BEGIN

TILE ARRAY element. Annex D contains recommendations for interpreter fallback in the case that the
tiles are missing.

40


https://iecnorm.com/api/?name=8b8a38a5c57c8be2e234623ed854fa8d

ISO/IEC 8632-1:1992 (E)

Concepts Graphical primitive elements
The tiling offset and size parameters define the position of the actual image within the tile space, relative to
the position parameter of the BEGIN TILE ARRAY element. This is the portion of the whole tile array
which contains information. There may be a border of unused cells surrounding the actual image. These
cells contain no information and should not be drawn by interpreters. These unused cells are however
included in the encoding of those tiles which overlap the border and the defined image. See figure 5 for the
relationship of the actual image and the total tile space.

NOTE — The unused cells must have some value assigned, and it is recommended that they all be set identically to
the background colour.

4.6.6

The C
a 3-pqg
tionsh
NOTH
would
calcul
arc. T
where

Circular arc elements

ification and
curacy, rela-

GM provides for two forms of specification of circular arc elements: a centre-radius’spec
int specification. Each has its advantages and disadvantages with respect to numerical ag
ip of defining data to the VDC range, etc.

— When choosing which parameterization to use, one should decide where, possible numerig
be least disturbing. The 3-point form specifies exact arc endpoints, but might résult in inaccurat
htions, whereas the centre form specifies exact centre point but might result in-foundoff errors on t
he 3-point form would thus be more appropriate for smoothly joining'\an“arc to a polyline in a
hs the centre form would be more appropriate for pie charts.

al inaccuracy
e centre-point
he ends of the
line drawing,

4.6.7
4.6.7.
Ellips

Elliptical elements
I Geometric concepts

es are specified by Conjugate Diameter PairsiCA Conjugate Diameter Pair (CDP) of anp ellipse is a

pair [
diamg

are bi

Any (

an ell

direct]

Thus

major

.d of diameters of the ellipse such that a tangént to the ellipse at each endpoint is paralle
ter. The four tangents to the ellipse at the endpoint of the CDP thus form a parallelogram
Kected by the endpoints of the diameters.

CDP of the ellipse remains a CDPcacross any graphical transformation which transforms a
pse. This is demonstrated in-figire 6 in which the ellipse has been scaled by a factor of
ion only.

any CDP of a desired ellipse can be used to specify the ellipse. Note that the (mutually pe
and minor axes of-an‘¢llipse and any pair of perpendicular diameters of a circle are CDI

to the other
whose sides

h ellipse into
[wo in the y-

rpendicular)
P’s, although

they ¢
Thus

0 not necessarily remain perpendicular across a transformation.

fo specify arellipse, all that is needed is three points:

- the centrépoint of the ellipse;

- two_CDP endpoints (one endpoint from each diameter).

2~ Parameterization of elliptical elements in CGM

The ellipse itself in each of the three elliptical elements is parameterized as in the preceding section, the
centrepoint and two CDP endpoints. For the two elliptical arc elements, the start and end of the defined arc
section is parameterized by two semi-infinite rays originating at the centrepoint. The intersection of these
rays with the ellipse defines two points on the ellipse, and these two points define the arc. The conjugate
diameters parameterization of ellipses and elliptical arcs has the property of being transformable — the
ellipse defined by the transformed parameter data is the transformed ellipse. The conjugate diameter
parameterization has other useful properties as well.

4.6.7.

For simplicity, consider the ellipse that is centred at the origin, and let P; and P, designate the endpoints of
the conjugate diameters. Let M be the 2x2 matrix whose first column is P; and whose second column is
P,. The transformation M maps points on the unit circle centred at the origin (x% +y? = 1) onto the ellipse.
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The unit circle is referred to as the "canonical ellipse”. If the ellipse is non-degenerate, then M is non-
singular, hence invertable, and M~! maps points on the ellipse onto points on the unit circle centred at the
origin. M maps the unit vectors u; and u, respectively onto P; and P,, where u; and u, are vectors from
the origin to the points (1,0) and (0,1) respectively. These principles generalize easily to ellipses which are
not centred at the origin — there is a translation term in the mapping so that the transformation is not linear
but is affine.

4.6.8 Hyperbolic Arc Element
The CGM parameterization of the hyperbolic arc closely parallels that of the ellipse (see figure 7). The

"canonical }
the hyperbd
cal hyperbd
hyperbola d
the given h
P1 and P2.
to the line 1
Pl - P2. Po
endpoint re
radius endp

As with thg
invertable t
(and whose
bolas whos
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In both the
from x-y i

4.6.9 Para

The princip
ogy is not
cal arc. Th
the canonic
line y=x, ha
remains ent
The general

tangents to
Define V; 4

entred at the origin, there is a linear transformation which maps the canonical hyperbo
yperbola. This transformation maps the points (1,0) and (0,1) respectively onto a pair of
In this case, Py is on the hyperbola but P; is not. At P; the tangent to theChyperbola is p
rom the origin to P,. The asymptotes of the hyperbola are parallel to the vectors Py + 1
ints with such propertics are referred to as a the conjugate radius endpoint and transverse
pectively. The transverse radius endpoint is the one which liescon the hyperbola; the con
oint does not. These points (plus the centre point) parameterizethe hyperbola in CGM.

ellipse, if the matrix M is formed whose columns arg the' points P; and P,, then this
fansformation which maps points on the canonical hyperbola onto points on the given hyp
inverse maps the given hyperbola onto the canoni¢al*hyperbola). The generalization to
centre is not the origin is straight forward.

ptical arcs, the start and end of the hyperboli¢rarc are parameterized by vectors from the ¢

case of the ellipse and the case of the hyperbola, the conjugate parameterizations can be g
plicit equations and vice-versa.

bolic arc element

es used to parameterize €lliptical arcs are also used to parameterize parabolic arcs, but th
uite as strong between parabolic arc and elliptical arc as it is between hyperbolic arc and
P parameterizationsis again in terms of a transformation of a "canonical parabola". In thi
h] parabola is 2(x +y) = (x—y)2 + 1 for x<1 and y<1. This parabolic arc is symmetric abx
s endpoints (1,0) and (0,1), is tangent to the x—axis and y —axis respectively at these poin
rely in the'first quadrant. See figure 8.

parabelic arc is parameterized by the endpoints of the arc, P; and P, and the intcrsection|
the arc at the endpoints. This intersection point is called the "centre" of the parabolic

hyperbola” is defined by x“ —y“ = 1. It passes through the point (1,0). At (1,0) the tangent to
la is parallel to the vector u,, which is the vector from the origin to the point (0,1). The'Ganoni-
la has "centre" (the point where the asymptotes cross) at the origin. For any non-deggnerate

onto
points
arallel
)2 and
radius
jugate

is the
erbola

hyper-

Pntre.

erived

e anal-
ellipti-
5 case,
ut the
[s, and

of the
ire, C.

com-

Py~ C and Vo =P — C_and form the 2x3 matrix M whose first column congists of th

ponents of Vi, second column consists of the components of V,, and third column consists of the com-
ponents of C. For non-degenerate parabolic arcs M is an affine transformation that maps points on the
canonical parabolic arc onto points on the given parameterized parabolic arc.
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Figure 6 — Anisotropic scaling of an ellipse
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P2

C - tangent intersection point
P1 - start point
P2 - end peint

b) general parabolic arc

Figure 8 — Example of parabolic arc
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4.6.10 Spline curve elements

Concepts

The CGM provides three spline curve elements: non-uniform B-splines; non-uniform rational B-splines;
and Bezier curves.

4.6.10.1 Non-uniform B-splines

The CGM provides both rational and non-rational B-splines of varying orders.

4.6.10.1.1 Parameterization. The non-uniform B-spline is parameterized by a spline order, a list of knots,
a list of control points, and parameter range limits defining the curve section to be drawn.

The non-uni

orm rational R-Qp]inp is pnmmeterhpd hy a cplinp arder_a list of knots _a list of control P

ints,

a list of weig
be drawn.

4.6.10.1.2 M

where

n— number
P; — control
B¥ — B-splii

The knot veq
alli=1,...,n

The curve it
Ty STmin <1

The B-spling|

For multiple

hts associated with the control points, and parameter range limits defining the curve sédt

athematical definition. The non-uniform B-spline is expressed parametrically inthe form
Equation 1 — Non-uniform B-spline

G(t)= Y PBL()
i=0

of control points;
points, (Py,,Py,);
he basis functions defined by order & and knot vector/T.

tor consists of a non-decreasing sequence of real'numbers (T'y,...,T,4) such that T; < T;

elf is defined for the range T, <t < T,+and can be confined to the range [T minsT max s Y
(max < Tp- Tmin and T, are specified’as part of the non-uniform B-spline primitive.

basis functions are defined by thé.recursive relation:

1T, 2t <T;
B1 = .
£ 710 otherwise

0/ if t<t; or t2t; 4
B¥») = k=1 k-1
' & —T;—p)* Bi5 @) N (Tiy1 =) * Bi (1) LiSt<tig

T;-Ti4 ’

Tiyy —Tikn

Q. In such cases the

identical knot values, the fractional terms above may evaluate to 0

on to

|, for

vhere

erms

are defined t

a0}
UC U.

A non-rational non-uniform B-spline curve is generalized by using equation 1 with a set of control points

Pi = (Pxi’Pyiale-) fori = 1,...,n.

A rational non-uniform B-spline is expressed parametrically in the following form:

46


https://iecnorm.com/api/?name=8b8a38a5c57c8be2e234623ed854fa8d

Concepts

ISO/TEC 8632-1:1992 (E)

Equation 2 — Rational non-uniform B-spline

iB{F(! YPw;
G@) = %___
B 6w

i=0

Graphical primitive elements

Given a set of control points {P;} and weights {w;}, this is equivalent to creating a set of homogeneous
control pointa {w;P; w;} in 3D, using equation 1 in 3D and projecting the resulting points back into 2D,

project
first tw

4.6.10.
This el
4.6.10.

ing the

the dat

In the
single

In the
curves
identig

4.6.10
Bezier]
be in t}

defineql Bezier curve goes from P 073 using Py and P, as control points. The defined curve

and at
line se]

The cu

as trai

ing the homogeneous point onto the {0,0,1} (w=1) plane in 3D. This is achieved by dividing the

b (homogeneous) coordinates by the third.
P Polybezier
bment defines one or more cubic Bezier curves.

p.1 Parameterization. The polybezier is parameterized by a list of points-and an indica

h list will contain:
4n points if the continuity parameter is discontinuous;
3n+1 points if the continuity parameter is continuous;

rase of ‘discontinuous’ the point list is divided into consecutive sets of 4 points. Each s
Bezier curve as defined below.

base of ‘continuous’ then after the first set of 4 points, defining the first Bezier curve, the
are defined by three points each. The first-point of each curve definition is omitted by
al to the last point of the preceding definition.

2.2 Geometric concepts. The following discussion assumes that there are 4 points defin
curve. In one of the continuity conditions described above, one or two of the points may
he parameter data of the element.-If the points in a given 4-point set are designated Py..J

P, is tangent to the line/ségment from P to P;. The curve ends at P3 and at P is tai

rve is defined by the cubic parametric equations

X () =A? +Byt? + Cot + X
Y(t)=A,t3 +Byt? + Cyt + Y

degree of continuity between the individual Bezier curves. If there arciz(n=1) Bezier @

gment from P, to P3, The curve lies entirely within the convex hull defined by the points.

or specify-
urves, then

et defines a

subsequent
ecause it is

ed for each
not actually
P 5, then the
starts at P
ngent to the

nges from0 to 1. The six coefficients A,, By, Cy, Ay, By, Cy are defined by
X1 =Xo+—-
J
C
Y1=Y0+—3y—
C,+B
X, = 1+( x +By)
3
C,+B,)
Y2=Y1 + ( y3 Y

X3=Xg+Cr+By+A;
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Ys=Y, +Cy+By+Ay

4.6.11 Closed figures
4.6.11.1 Construction of closed figures

A closed figure is a fill type compound object which commences with a BEGIN FIGURE eiement, followed
by an ordered sequence of line and fill primitives (and optionally attributes and NEW REGION elements),
and followed by END FIGURE Edge atmbute Values are assomated w1lh the edge pomons of the closcd

dEND
ject is

4.6.11.1.1 Qlosure point. The first point of the first line primitive in a new region is the closure poipt for

that region. [On interpretation this closure point is retained for use in closing the region.ken the regiion is

closed (with|a NEW REGION or END FIGURE clement, or by a fill primitive which begins a new rqgion)
an implicit Houndary portion from the last point of the last line primitive in the region to this closure|point
is added to the closed figure on interpretation, unless these points are already coincident.

4.6.11.1.2 Regions. A closed figure consists of one or more regions. A region has a closed boupndary
which may be concave, convex, or self intersecting. A region is formed either by invoking a fill pritpitive
in between BEGIN FIGURE and END FIGURE elements which clpsésthe last region and contributds one
or more complete regions; by invoking NEW REGION to start new-regions to be formed from line primi-
tives; or by|a final invocation of END FIGURE. A closed figute constructed from only line prinfitives
without use pf NEW REGION consists of a single region.
The NEW REGION element may occur at any time dufing the closed figure construction. If the cprrent
region is closed, the element is ignored on interpretation: 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 CONNEC[TING
EDGE has Heen invoked after the last line primitive, in which case, an explicit boundary portion and edge

4.6.11.2 Boundaries and edges

The boundaty of each region consists,of a combination of implicit boundary portions and edge portion

g

4.6.11.2.1 Hxplicit boundary postions. Explicit boundary portions and edge portions are those added py the
inclusion of [primitives during ¢losed figure construction. These are generated in the following situatiqns:

— For fjll primitiveés-other than POLYGON SET, the complete edge becomes an explicit boundary por-
tion gnd edge portion in the closed figure.

— For ling primitives, only those portions become explicit boundary portions and edge portions which
would nérmally be drawn if an interpreter were rendering the line primitive independently in a
metafile. In particular for DISJOINT POLYLINE, only the segments from the first point to the
second point, from the third point to the fourth point, and so on, become explicit boundary portions
and edge portions when incorporated into closed figures.

— When a CONNECTING EDGE primitive precedes an element in the closed figure definition
sequence which would otherwise have resulted in the addition of an implicit boundary portion to the
closed figure, either to close a region (including closing the closed figure itself) or to connect two
line primitives, then that CONNECTING EDGE primitive results in the portion added being an
explicit boundary portion and edge portion. CONNECTING EDGE preceding or following DIS-
JOINT POLYLINE or POLYGON SET does not affect the interpretation of those elements with
respect to boundaries and edges.
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Edge portions have associated edge attribute values taken from the current attribute values on interpreta-
tion. These values 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 associated with it.

4.6.11.2.2 Implicit boundary portions. Edge attributes are never associated with implicit boundary por-
tions. Implicit boundary portions are only rendered on interpretation for interior style HOLLOW and are a
special representation of the interior, not a representation of any portion of the edge.

Implicit boundary portions are added on interpretation to the closed figure definition under the following

circumstances:

point to close the region.

ion has not

been exphculy closed and CONNECTING EDGE has not occurred since the last lme pfimitive, an
implicit boundary portion is added from the last point of the last primitive to the)current closure

— |When the last point of the preceding line primitive is not coincident with| the first ppint of the

current line primitive, an implicit boundary portion is created to connect fhie-1ast point ofthe preced-
ing line primitive to the first point of the current line primitive.

— |When portions of a DISJOINT POLYLINE primitive would not refmally be rendered (ije. from the

line.)

— | The portions of a POLYGON SET primitive as deséribed below.

second point to the third point, from the fourth point to the fifth point, and so on), implicjt boundary
portions are added between 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 digjoint poly-

4.6.11.2.3 Conditions under which no boundary or ‘edge is added. No boundary or edge portion is ever

created connecting two regions, regardless of howthose regions were created or closed.

4.6.11.3 Contribution of graphical primitive elements to the closed figure

4.6.11B.1 Contribution of line elements.to'the closed figure. For line primitives, the ‘first point’ of a line
primitiye is connected to the ‘last point> of the preceding line primitive, and the connecting implicit boun-
dary portion becomes part of the boundary of the closed figure on interpretation. For each of thq line primi-

tives, the first and last points are defined to be as follows:

POLYLINE pl, p2, .., 'pnt

DI$JOINT POLYLINE pl, p2, ..., pn:
CIRCULAR(ARC 3 POINT pl, p2, p3:
CIRCULAR ARC CENTRE,

CIRCULAR ARC CENTRE REVERSED:

p1 is the first point; pn is the last point.
pl is the first point; pn is the last point.
pl is the first point; p3 is the last point.

The first point is the intersection of the circle pith the ray

ELLIPTICAL ARC:

(dX sStart, dy start) from the centre point (i-€. the clockwise
end of the arc for CIRCULAR ARC CENTRE, the anti-
clockwise end of the arc for CIRCULAR ARC CENTRE
REVERSED); the last point is the intersection of the cir-
cle with the ray (dx end, dy end) from the centre point
(i.e. the anti- clockwise end of the arc for CIRCULAR
ARC CENTRE, the clockwise end of the arc for CIRCU-
LAR ARC CENTRE REVERSED).

The first point is the intersection of the ellipse with the
ray (dx start, dy start) from the centre point; the last point
is the intersection of the ellipse with the ray (dx end, dy
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GENERALIZED DRAWING PRIMITIVE:

HYPERBOLIC ARC

Concepts

end) from the centre point.

For GDPs which gencrate line primitives, the first point is
the first point of the point list; and the last point is the last
point of the point list, as defined in the in the GDP regis-
tration and associated documentation.

The first point is the intersection of the hyperbola with the
ray (dx_start, dy_start) from the centre point, and the last
point is the intersection of the hyperbola with the ray
(dx_end, dy_end) from the centre point.

PARAB(LIC ARC

NON-UNIFORM B-SPLINE,
NON-UNIFORM RATIONAL B-SPLINE

POLYBHZIER

CONNECTING EDGE

The first point is the start point, the last point i$§ tHe end
point.

The first point is the point of the cumye|eorresponding to
the start value of the parameter, and_the last point|is the
point of the curve corresponding 0 the end value [of the
parameter.

For the case ‘continuous’_the first point corresponds to
the point defined by ¢=0for the first 4 control poins, and
the last point corrgsponds to the point defined by t=1 for
the last 3 contrel.points. For the case of ‘discontinuous’:
each 4 points_define an individual Bezier curve, 4nd an
implicit boundary is drawn joining the last point of each
Bezier curve to the first point of the following|curve
(similarto DISJOINT POLYLINE).

Ifithe region is open, the start point of the conngcting
edge is the last point of the last line primitive, and the end
point of the connecting edge is either the first point|of the
following primitive or the current closure pojnt as
described above. If the connecting edge would be gf zero
length (i.e. if the two points it connects are coincfdent),
the element is ignored on interpretation. The qurrent
modal values of the edge attributes are associated with
any edge portion generated by this element.

If the current region is not open, invocations of the [CON-
NECTING EDGE elements encountered are ignofed on
interpretation (i.e. CONNECTING EDGE shall not be
used to connect regions).

Invoking CONNECTING EDGE multiple times after a
line primitive results in the first instance (with its associ-
ated attributes) being used on interpretation.

On interpretation the theoretical definitions of the line primitives, not their renditions on the display surface,
are used to define the explicit boundary portions of the closed figure. In particular, clipping does not apply
to the construction of the closed figure, and 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.

4.6.11.3.2 Contribution of fill elements to the closed figure. Each fill primitive contributcs a complete
region to the figure (POLYGON SET may contribute more than one), after first closing the current region if
one is open. On interpretation, an implicit NEW REGION is performed before and after a fill primitive (i.e.
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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.

— Bequences of points with edge-out flag ‘visible’ are treated as if they were polylines; tprminating
with the first point with a different edge- out flag. Each such polyline becomes an-¢dge portion of
the boundary of the figure. The edge attribute values (including EDGE VISIBILITY) in gffect when
POLYGON SET occurs are associated on interpretation with any edge portion added in thiis way.

— Bequences of points with edge-out flag ‘invisible’ contribute implicit boundary portions| which are
polylines joining the points in the sequence, but not edges. Edge attribufe 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 clesure point if these are not foincident,
and closing the current region.

— [Points with edge-out flag ‘close visible’ gencrate the\equivalent of a CONNECTING EDGE fol-
lowed by a NEW REGION, resulting in an edge poftion from this point to the current clpsure point
if these are not coincident. The edge attribute values (including EDGE VISIBILITY) in gffect when
POLYGON SET is invoked are associated withany edge portion added in this way.

4.6.11.8.3 Contribution of GDPs to the closed figure. A GDP which is defined as a line primitive shall
specify| which is the first point and the last.poeint in its point list, with respect to closed figure cgnstruction.
Such GDPs are assumed to contribute to a‘closed figure a boundary corresponding to the unclipped locus
which pvould be rendered on interpretation if the element occurred outside closed figure construction. Any
other Hehaviour shall be as documented explicitly in the GDP description. A GDP which is|defined as
being 4 fill primitive is treated s described in the previous section. Any variation or special handling for
closed figure construction shall be documented explicitly in the GDP description.

4.6.11.4 Examples of closed figures
Examplles of closed.figures are shown in figure 9.
The PQLYGON SET example shown in figure 30 may also be obtained using the closed figure:

EDGE VISIBILITY (ON)

BEGIN FIGURE
POLYLINE (P3, PT, P2)
NEW REGION {see note 1}
POLYLINE (P4, P5, P6, P4)

END FIGURE

NOTE 1 Invisible implicit boundary portion P2-P3 generated.

Figure 9a shows the closed figure resulting from interpretation of the elements listed below.

EDGE VISIBILITY (ON)
BEGIN FIGURE
POLYLINE (P1, P2)
CIRCULAR ARC 3 POINT (P2, P3, P4)
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POLYLINE (P4, P5)
CIRCULAR ARC 3 POINT (PS5, P6, P1)
END FIGURE

Figure 9a could also be the result of interpreting the following sequence of clements which include CON-
NECTING EDGE.

EDGE VISIBILITY (ON)

BEGIN FIGURE
CIRCULAR ARC 3 POINT (P2, P3, P4)
CONNECTING EDGE

— CIRCULAR ARC 3 POINT (P53, P6, PT) [see note 2]
CONNECTING EDGE

END FIGURE {see note 3}

NOTES
2 Visible edge portion P4..P5 generated.
3 Visible efdge portion P1..P2 generated.
Figure 9b ghows the closed figure resulting from interpretation of the elements-listed below.

EDGE VISIBILITY (ON)
BEGIN FIGURE

POLYLINE (P1, P2, P3, P4)

CIRCULAR ARC 3 POINT (P4, P5, P1)

EDGE VISIBILITY (OFF)

NEW REGION

CIRCULAR ARC CENTRE (P7, 1, 071, O, [P7 - P5|) {See Note 4}
END FIGURE

NOTE 4 P[7 is the mid-point of the line segment between P5 and P6.

Figure 9¢ shows the closed figure resulting.from interpretation of the elements listed below.

BEGIN FIGURE
CIRCULAR ARC CENTRE (P1, 1,0, 1, 0, [P3 - P1))
NEW REGION
CIRCULAREENTRE (P1, 1,0, 1,0, [P2 - P1})
END FIGURE

Figure 9¢ gould also be the result of interpreting the following sequence of elements which include fill area
elements.

BEGIN FIGURE
CIRCLE (P1, |P3 - P1))
CIRCLE (P1, [P2 - P1])
END FIGURE

Figure 9d shows the use of ELLIPTICAL ARC to draw a box with rounded comers and is the result of
interpreting the sequence of elements shown below.

EDGE VISIBILITY (ON)

BEGIN FIGURE
ELLIPTICAL ARC (P1, P2, P3, (1,0), (0,1))
CONNECTING EDGE
ELLIPTICAL ARC (P4, P5, P6, (0,1), (-1,0)) {see note 5}
CONNECTING EDGE
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ELLIPTICAL ARC (P7, P8, P9, (-1,0), (0,-1))
CONNECTING EDGE
ELLIPTICAL ARC (P10, P11, P12, (0,-1), (1,0))
CONNECTING EDGE

END FIGURE {see note 6}

NOTES
5 Visible edge portion P2..P5 generated; edge portions P6..P8 and P9..P11 are drawn with the next two arcs.
6 Visible edge portion P12..P3 generated.

Figurer9eshows the use of CIRCUEAR ARC 3 POINT toTreatean “S+-shapeand-ts-the-resultpf interpret-
ing thg sequence of elements shown below.

EDGE VISIBILITY (ON)

BEGIN FIGURE
CIRCULAR ARC 3 POINT (P1, P2, P3)
CIRCULAR ARC 3 POINT (P3, P4, P5)
CONNECTING EDGE
CIRCULAR ARC 3 POINT (P6, P7, P8) {see note 7}
CIRCULAR ARC 3 POINT (P8, P9, P10)
CONNECTING EDGE

END FIGURE {see note 8}

NOTEPS
7 Vigible edge portion P5..P6 generated.
8 Vigible edge portion P10..P1 generated.

Figurg 9f shows the closed figure resulting from interpretation of the elements listed below. It|is similar to
figure[9d , but makes use of changing the edgeuattributes between successive occurrences of CONNECTING
EDGH.

EDGE VISIBILITY (ON)
BEGIN FIGURE
ELLIPTICAL ARC(P1, P2, P3, (1,0), (0,1))
CONNECTING EDGE
EDGE-LYPE(SOLID)
ELLEIPTICAL ARC(P4, P5, P6, (0,1), (-1,0)) {see note 9}
EDPGE TYPE(DASHED)
CONNECTING EDGE
ELLIPTICAL ARC(P7, P8, P9, (-1,0), (0,-1)) {see note 10}
EDGE TYPE(SOLID)
CONNECTING EDGE
ELLCIPTICAL ARC(P10; P11, P12,70;-1),(T1,0))
EDGE TYPE(DASHED)
CONNECTING EDGE
END FIGURE {see note 11}

NOTES

9 No edge portion P2..P5 generated.

10 Visible (dashed) edge portion P6..P8 generated; solid edge portion P9..P11 drawn with the next arc.
11 Visible (dashed) edge portion P12..P3 generated.
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P2 py P5
Figure 9a Figure 9b
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Figure 9c Figure 9d
P5 P2
P2 P9 P1
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P3 ' P7 P10 >
5 | 3; )P12
P6 P4 P7

Figure 9e Figure of

Figure 9 — Examples of closed figures
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4.6.12 Symbol elements
4.6.12.1 Description

Graphical primitive elements

This part of ISO/IEC 8632 defines mechanisms to access external symbol libraries and include their sym-

bols in the metafile by reference. There is one symbol primitive element.

POLYSYMBOL  generates a symbol which will be sized and oriented according to the
butes and placed with its reference point coinciding with each point i

list of position points.

4.6.12.2 Attributes

symbol attri-
n a specified

The gelection, sizing and placement of symbols is specified by the attribute elements SYIN
SYMBOL COLOUR, SYMBOL ORIENTATION, and SYMBOL LIBRARY INDEX. “Thes
described in 4.7.9.

4.6.12.3 Transformation of symbol elements

The Yectors specified by the SYMBOL ORIENTATION element (see 4.7.9) are subject to

Devig¢e mapping (see 4.4.7) as well as to both segment and copy transformation (see 4.10.4.2 an

4.7 Attribute elements

Attripute elements determine the appearance of graphical ptimitive elements. Attributes are
eithef individual attributes or attributes that may befbundled. Table 2 lists the attrib
classiffication.

Bund|
able 1
graph
of at]
speci
Therg

The modal value established by-sétting an attribute remains until it is explicitly changed.
returt} to their default values when the BEGIN PICTURE element is encountered.

Therg
mark
Filled
butes

The ¥
the as

ed selection of attributes implies that the appearances of graphical primitive elements arg
rom one another when different bundles are Specified. The method of specification of the
ical primitive element that may be bundled may be chosen separately for each aspect. A
ributes called ASPECT SOURCE FLAGS (ASFs) takes the one of values ‘individual” or|
'y the choice. There is one ASF for each aspect that may be bundled.

is at least one bundlc index associated with each of the graphical primitive element t)
br, filled area, and text. Line, marker, and text elements have a single associated b
-area element$ have two associated bundle indexes, one for interior attributes and one f

alue-0f each bundle index attribute is modally bound to subsequent graphical primitive
saciated type. Distinct values of the bundle index correspond to distinct appearances of

TBOL SIZE,
e are further

the VDC-to-
d 4.10.5).

classified as
htes by this

distinguish-
aspects of a
further group
‘bundled’ to

is a current modal value forlevery attribute. Elements are provided to change these modal values.

A1l attributes

pes — line,
undle index.
br edge attri-

elements of
the graphical

tive element

primi

For individual attributes, the current modal value is used to display a graphical primitive eleme
butes that may be bundled a graphical primitive element is displayed as follows:

a)
only by the individual aspect-setting elements);

b)

nt. For attri-

if the ASF for an aspect is ‘individual’, the value used is the current modal value (which is set

if the ASF for an aspect is ‘bundled’, the value used is obtained via the bundle table for that prim-

itive; the corresponding component of the bundle, which is pointed to by the bundle index, is

used.
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Table 2 — Individual attributes and attributes that may be bundled

Individual May Be Bundled

CHARACTER HEIGHT LINE TYPE

CHARACTER ORIENTATION LINE WIDTH

TEXT PATH LINE COLOUR

TEXT ALIGNMENT MARKER TYPE

CHARACTER SET INDEX MARKER SIZE

ALTERNATE CHARACTER SET INDEX | MARKER COLOUR

EDGE VISIBILITY TEXT FONT INDEX

FILL REFERENCE POINT TEXT PRECISION

PATTERN SIZE CHARACTER EXPANSION FACTOR

PICK IDENTIFIER CHARACTER SPACING

LINE CAP TEXT COLOUR

LINE JOIN INTERIOR STYLE

LINE TYPE CONTINUATION FILL COLOUR

LINE TYPE INITIAL OFFSET HATCH INDEX

TEXT SCORE TYPE PATTERN INDEX

RESTRICTED TEXT TYPE EDGE TYPE

INTERPOLATED INTERIOR EDGE WIDTH

EDGE CAP EDGE COLOUR

EDGE JOIN

EDGE TYPE CONTINUATION

EDGE TYPE INITIAL OFFSET

SYMBOL LIBRARY INDEX

SYMBOL COLOUR

SYMBOL SIZE

SIYMBOL ORIENTATION
The resultifg appearance is interpretér-dependent, but the intent is that the interpreter render distinct
appearanceg of graphical primitive elements for distinct values of the associated bundle index (or inflexes)
by manipulgition of the attributes‘that may be bundled. For example, LINE BUNDLE INDEX designates
visually disfinct combinations 0f the polyline attributes LINE WIDTH, LINE TYPE, and LINE COLLOUR.
Table 3 listq the aspects of each bundle.
Because inquiry of bufidle representations is not gencrally possible in a metafile environment, mixiing of
‘individual’|and ‘bundled’ ASF values within a bundle will compromise the guarantee of distinguishpbility
of different pundle indexes within that bundle at interpretation time.
In addition foth€ attribute elements listed in table 3, there are elements permitting the definition of ['com-

pound attributes” from several of the graphical primitive elements. The following compound attribute is
defined: compound text path. The elements that may be used to specify this compound attribute are listed

in table 4.
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Table 3 — Aspects of the bundle and affected primitives

Bundle Aspects Affected primitives
LINE POLYLINE
LINE TYPE DISJOINT POLYLINE
LINE WIDTH CIRCULAR ARC 3 POINT
LINE COLOUR CIRCULAR ARC CENTRE
ELLIPTICAL ARC
CIRCULAR ARC CENTRE REVERSED
HYPERBOLIC ARC
PARABOLIC ARC
NON-UNIFORM B-SPLINE
NON-UNIFORM RATIONAL B-SPLINE
POLYBEZIER
MARKER | MARKER TYPE POLYMARKER
MARKER SIZE
MARKER COLOUR
FILL POLYGON
POLYGONSET
INTERIOR STYLE RECTANGLE
FILL COLOUR CIRCLE
HATCH INDEX CIRCULAR ARC 3 POINT CLOSE
PATTERN INDEX CIRCULAR ARC CENTRE CLOSE
ELLIPSE
ELLIPTICAL ARC CLOSE
EDGE POLYGON
POLYGON SET
EDGE TYPE RECTANGLE
EDGE WIDTH CIRCLE
EDGE COLOUR CIRCULAR ARC 3 POINT CLOSE
CIRCULAR ARC CENTRE CLOSE
ELLIPSE
ELLIPTICAL ARC CLOSE
TEXT TEXT FONT INDEX
TEXT PRECISION TEXT
CHARACTER EXPANSION | RESTRICTED TEXT
FACTOR APPEND TEXT
CHARACTER SPACING
TEXT COLOUR

Table 4 — Contributing primitives to compound attributes

Compound | First Primitives Other Final

Attribute Element Included Elements | Element
Compound BEGIN COMPOUND | Line primitives (note 1) END COMPOUND
Text Path TEXT PATH GDP (note 2) none TEXT PATH

57


https://iecnorm.com/api/?name=8b8a38a5c57c8be2e234623ed854fa8d

ISO/IEC 8632-1:1992 (E)

Attribute elements Concepts

NOTES
1 All primitives of the identified classes may be included.

2 Whether a GDP element may contribute to the compound text path and whether or how it specifies that th

c com-

pound path state be opened, maintained, or closed is specified with the decfinition of the GDP in the International

Register of Graphical Items.

4.7.1 Line attributes
4.7.1.1 Line bundle

The LINE BUNDLE INDEX selects one entry in a table of bundled attribute values. The following
butes are in this bundle:

a) L TYPE: determines the type of the line (for example, ‘dotted’, ‘dashed’, etc.) with
the line is rendered;

b) L
c) L

WIDTH: determines the width of the line with which the line is rendered;
COLOUR: determines the colour in which the line is rendered.

4.7.1.2 Indjvidual line attributes

In addition to the line attributes which may be bundled there are a number of individual line attributes

a)  LINE CAP specifies the appearance of the endpoints oflihe elements as well as the endpo
inflividual dashes when dashed lines are rendered. The fellowing cap styles are supported:

unspecified: no specific treatment is required;

butt: the line is squared off<at the endpoint, there is no projection beyo
endpoint;

round: a semicircularnarc with diameter equal to the line width is drawn ¢
the endpoint and filled in (the drawn line thus projects beyond th
point);

projecting square:  th¢ line is squared off at a distance equal to half the line width b
the endpoint;

triangle: a cap is added to the line which is an equilateral triangle, the len
whose side equals the line width;

3

e

nspecified’ style is available in Version 1 and Version 2 metafiles.

These (styles may be applied to the open endpoints of line elements — those endpoints

r attri-

which

nts of

nd the

round
c end-

cyond

gth of

NOTE 1 The LINE CAP element is only permissible in Version 3 metafiles, therefore onply the

which

dgmark the beginning or ending of the entire line primitive — or to interior endpoints,

which

correspond to the endpoints of individual dashes when a non-solid line type is in effect. Th

¢ inte-

rior caps must either match the caps on the open endpoints, have butt style, or be interpreter

dependent. Figure 10 illustrates the styles of LINE CAP.

b)  LINE JOIN specifies the appearance of the interior corners of line elements. Interior corners

correspond either to the interior vertices of polyline elements or to the junctions between d
elements comprising a compound line element. The following styles are supported:

unspecified: no specific treatment is required;

istinct

mitre: the outer edges of the two adjoining line segments are extended until

they meet at a point;
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round: a circular arc with diameter equal to the line width is drawn around the
vertex between the adjoining segments and is filled in, producing a
rounded corner;

bevel: the adjoining line segments are terminated with a butt cap, and the
resulting triangular notch is filled in.

NOTE 2 The LINE JOIN element is only permissible in Version 3 metafiles, therefore only the
‘unspecified’ style is available in Version 1 and Version 2 metafiles.

For the style ‘mitre’, the rendering of the line join is affected by the MITRE LIMIT Control Ele-

Both line caps and line joins behave as does line width with respect to transformatipn. If the
value of LINE WIDTH SPECIFICATION MODE is absolute then conceptually-fhe line cap and
join are applied to the line in VDC space before any transformations are applied and thgy are sub-
ject to all transformations associated with the line. Otherwise, they are applied to the line in dev-
ice space, conceptually after all associated transformations have been applied, and are jmmune to
all transformations.

¢) | LINE TYPE CONTINUATION provides control of the behaviour-of non-solid line types at inte-
rior vertices and junctions of line elements. The following behaviours may be selected:

unspecified: no specific treatment is required;
continue: the style is continued without interruption across vertices;
restart: the style is restarted at.each vertex;

adaptive continue: the style is continued, but each vertex must be "inked" includipg vertices
at the ends of:he line primitive which might otherwise nog be drawn
because of awnon-solid line type.

NOTE 3 The LINE TYPE CONTINUATION element is only permissible in Version 3 metgfiles, there-
fore only the ‘unspecified” styleig.available in Version 1 and Version 2 metafiles.

d) | LINE TYPE INITIAL QEESET allows control of how much of the first cycle of a non-solid line
type to omit before dfawing commences for a line primitive. It is specified as a fraction of one
full cycle.

The Pidture Descriptor elenient LINE AND EDGE TYPE DEFINITION allows the precise definjtion of the
solid/gap sequences which comprise a line or edge type. A definition is associated with an indlex by this
element, and this index may be refered to within the picture by LINE TYPE and EDGE TYPE el¢ments.

4.7.2 Marker attributes

4.7.2.1 " Marker-bundle

The MARKER BUNDLE INDEX selects one entry in a table of bundled attribute values. The following
attributes are in this bundle:

a) MARKER TYPE: determines the marker symbol that is drawn at the marker position (for exam-
ple, ‘dot’, ‘plus’, etc.);

b) MARKER SIZE: determines the size of the marker symbol;
¢) MARKER COLOUR: determines the colour in which the marker symbol is drawn.
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4.7.2.2 Individual marker attributes

There are no individual marker attributes in metafiles of Versions 1, 2, and 3 — all marker attributes are
bundled.

4.7.3 Text attributes

4.7.3.1 Text bundle

The TEXT BUNDLE INDEX selects one entry in a table of bundled attribute values. The following attri-

butes are-in-thisbundie:
a)| TEXTFONT INDEX: determines the style of the graphical display of the text characfers;

b)| TEXT PRECISION: determines the fidelity with which characters need bg ‘displaygd and posi-
tioned,;
¢)| CHARACTER EXPANSION FACTOR: determines the deviation ef(the character yidth/height
ratio from the ratio established by the font designer;

d)| CHARACTER SPACING: determines the amount of blank spaee added between characters in a
string;

e) TEXT COLOUR; determines the colour in which the text characters are drawn.
4.7.3.2 Individual text attributes and usage of text attribufes

The r¢presentation and placement of text characters On a device is controlled by the attribyte elements
TEXT FONT INDEX, CHARACTER SET INDEX,-"ALTERNATE CHARACTER SET INDEX, TEXT
PRECISION, CHARACTER EXPANSION FACTOR, CHARACTER SPACING, TEXT| COLOUR,
CHARACTER HEIGHT, TEXT SCORE TYPE;-and by the control elements AUXILIARY COLOUR and
TRANSPARENCY. The placement and orientation of text strings is controlled by the attribyte elements
CHARACTER ORIENTATION, TEXT PATH, TEXT ALIGNMENT, RESTRICTED TEXT| TYPE, and
by thd compound text path and the control element GENERALIZED TEXT PATH MODE. TEXT BUN-
DLE [NDEX is an index into the ¢éxt bundle table, each entry of which contains values for the attributes
that mjay be bundled. Although the placement and size of text can be precisely specified by the attributes
mentipned, the fidelity of rendering depends on the current TEXT PRECISION.

The choice of character font (that is, the style of the characters to be displayed) is determined independently
of the|character set.. However, the specified font will only have meaning if it is related to the fharacter set
being jused. Times"Roman and Courier Bold Oblique are examples of commonly used fonts for|Latin-based
alphabets.

The altributes in the character representation and placement group (above) and TEXT BUNIDLE INDEX
may he'changed within a string. A TEXT element or RESTRICTED TEXT element is tagged to show
whe 3 ; i i string. The
TEXT element or RESTRICTED TEXT element may be followed by the desired text attribute element(s)
and then by an APPEND TEXT element, which provides the next portion of the string. This may be
repeated as often as necessary, with the final APPEND TEXT tagged to indicate that the string is complete.
Note that a metafile interpreter generally cannot display any of the text until the string is complete because
of TEXT ALIGNMENT and the way in which attribute changes affect the definition of the text extent rec-
tangle (see below). Text may be displayed before the string is complete only in the cases shown in table 5.

GENERALIZED PATH TEXT MODE has the possible values ‘off’, ‘non-tangential’, and ‘axis-tangential’.

If the mode is ‘off’, then the writing direction will be as specified by the TEXT PATH element — ‘right’,
‘left’, ‘up’, or ‘down’.
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Table 5 — Cases allowing display of partial text

Path | Vertical Alignment Horizontal Alignment

normal vertical or
baseline

normal vertical or

right normal horizontal, left,
or continuous (0,0)

normal horizontal, right,

left

The four valu
lines pointing
when the geng
bute settings i

When (GENH

along the cy
END COMP
ALIGNMEN
‘non-tangent
orientation V|
is ‘axis-tangg
tion vectors
orientation 0

orcomtmmous (1,07
normal horizontal or centre

basetine

top, capline, normal
wvartiral Ar

veiuvai, vl

continuous (0,1)
baseline, bottom, normal
vertical, or

continuous (0,0)

down

up normal horizontal or centre

es of TEXT PATH define four special cases of the generalized text path, with paths which are s
from the text position point in four indicated directions. For any“of the four values of TEXT
ralized text path mode is ‘off’, the same effect can be achieved with'a straight path and appropriatg
h ‘axis-tangential’ mode.

R

ERALIZED TEXT PATH MODE is ‘non-tangential’ ot ‘axis-tangential’, the string is la
rrent text path as specified between the preceding BEGIN COMPOUND TEXT PATI
OUND TEXT PATH elements and positioned at the text position point according to the ]
[T. The orientation of the characters along~the path will depend on the mode. If the m
jal’, the characters are positioned along, the path and oriented as indicated by the cha
ectors — each character has the sametorientation regardless of the path direction. If the
ntial’, the characters are positioned along the path and for each character the character or

are rotated by the angle definedby the tangent to the path at the character’s position -

cases, the an|

the angle and the ratio of the vector lengths have the same effect as for mode ‘off’ (see figure 21, figu
and figure 23).

When the GENERALIZED. TEXT PATH MODE is ‘off’ the escapement between characters will depe
TEXT PATH and will be computed by adding the width of the character to the character spacing if 1
PATH is ‘leff’ or ‘right’ and by adding the distance between the top and bottom lines of the character
character spacing ifithe TEXT PATH is ‘up’ or ‘down’.

When the GENERALIZED TEXT PATH MODE is ‘non-tangential’, or ‘axis-tangential’ the escapq

f each character depends upon the path direction at the character’s placement point.
le between the up and base vectors of CHARACTER ORIENTATION is preserved and

T’gcter

Concepts

raight
PATH
attri-

d out
1 and
'EXT
e is

mode
enta-
— the
[n all
both
re 22,

nd on
'EXT
o the

ment

will be computed by adding the width of the character to the character spacing. This escapement will be
along the compound text path.

The characters are sized according to the CHARACTER HEIGHT and CHARACTER EXPANSION FAC-
TOR and are oriented according to CHARACTER ORIENTATION. The direction of character placement
in the string relative to CHARACTER ORIENTATION is along the path defined within the scope of the
preceding compound path definition. If the string length exceeds the length of the path, the characters of
the string will continue to be placed along the path defined by a vector whose tail is the last point of the
path and whose direction is the direction of the path at the last point.

TEXT ALIGNMENT is applied as follows for generalize text path. Conceptually the text is positioned
along the defined path, determining the text alignment relative to the defined path, and applying other
relevant text attributes. The path/text assembly is then aligned with the position point of the text element.
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This is illustrated in figure 24 and figure 25. A "text extent band" is defined whose length is the larger of
the arc length of the defined path and the length of the text as it has been placed along the defined path, and
whose height in the direction of the character up vector has the character body height and alignment refer-
ence points defined in figure 11. This tube is then aligned relative to the text position point.

NOTE 2 If anisotropic transformations are in effect, then the height of the text will change for paths other than
straight lines.

There are several methods for inclusion of characters from different character sets within a string. The
method used is determined by the CHARACTER CODING ANNOUNCER Metafile Descriptor element.
The default or normal technique is to use the CHARACTER SET INDEX element and restrict the contents
of the t§XT strings to printing characters and Spaces (formar effector controt codes suciras CRand LF are
permittad, but their interpretation is implementation dependent). Other settings of the CHARACTER
CODING ANNOUNCER or use of the ALTERNATE CHARACTER SET INDEX element) perpnit stand-
ardized juse of 8-bit characters and the SI, SO, and ESC control codes within the text string, in gccordance
with ISQ 2022.

NOTE 1 SI and SO are only defined and usable in 7-bit coding. The ALTERNATE CHARACTER SET
INDEX|element is used to select a character set to be used as both the G1 set’and the G2 set. The G1 set is
used both for 8-bit characters in columns 10 to 15 of the code table, and‘with the SO control ¢ode. The
assignmlent of meaning to the index parameter of both CHARACTER)SET INDEX and ALTERNATE
CHARACTER SET INDEX is done with the CHARACTER SET LIST)Metafile Descriptor elem¢nt.

Selectidn of fonts from font tables is done by the TEXT FONT, INDEX element. The assignmenf of mean-
ing to the index values of TEXT FONT INDEX is done with.h¢ Metafile Descriptor element FONT LIST.

The forjt coordinate system is illustrated in figure 11. The'character body encloses all of the dfawn parts
(kerning excepted) of all characters in the font (that is;-no descender extends lower than ‘bottofn’, and no
accent fark or oversized glyph extends higher thatitop’). The left and right edges of the charp
may be| defined on a per-character basis to accommodate variable widths and proportional spa
expectefd that font designers will specify some fonts having kems extending beyond the chardcter body.
The bofly exceeds the actual character width and height as necessary to provide adequate
between characters, such that text is readable and adequately separated when adjacent character|bodies are
flush (that is, when CHARACTER SPACING is 0). The character body is defined in this way to permit
alignmént of multi-line text without overlaps in the metafile environment. The CHARACTER
specifids the VDC distance between the capline and baseline of the font (see figure 11). The CHARACTER
EXPANSION FACTOR spegifies the deviation of the width to height ratio of the characters fro
indicat¢d by the font designer (see figure 12). CHARACTER SPACING specifies how much additional
space i§ to be insertedbetween two adjacent character bodies (see figure 13). If the value of CHARACTER
SPACING is zero/the character bodies are arranged one after the other along the TEXT PATH with only
the intdrcharacter)spacing designated by the font designer. If the value of CHARACTER S ACING is
positiv¢, additional space is inserted between character bodies. If the value of CHARACTER SPACING is
negativg,adjacent character bodies overlap although the characters themselves might not. Character spac-
ing is spectitedasafractionofthe ARA ERHEIGE

CHARACTER ORIENTATION specifies the character up vector and base vector, which fix the orientation,
skew, and distortion of the characters, and also determine the sense of ‘right’, ‘left’, ‘up’, and ‘down’ for
TEXT PATH and TEXT ALIGNMENT (see figure 14).
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CHARACTERHEIGHT = 1.0
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CHARACTER EXPANSION FACTOR = 1.0

CHARACTERHEIGHT = 1.5
CHARACTER EXPANSION FACTOR = 1.0

D CHARACTER HEIGHT = 1.0
CHARACTER EXPANSION FACTOR = 1.5

CHARACTER HEIGHT = 2.0
CHARACTER EXPANSION FACTOR = 0.75

Figure 12 — CHARACTER HEIGHT and CHARACTER EXPANSION FACTOR
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CHARACTER HEIGHT = 1.0
B ‘ D CHARACTER SPACING = 0.67
TEXT PATH = right

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

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

Figure 13 — CHARACTER SPACING
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CHARACTER UP VECTOR =:(=1, 3)

Y
$ CHARACTER BASE VECTOR = (3, 1)

—-X

CHARACTER ORIENTATION = (-1,3,3,1)
TEXT PATH = right
CHARACTER HEIGHT = 2.0

Figure 14 — CHARACTER ORIENTATION
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CHARACTER UP VECTOR = (-1.5, 3)

\ T

CHARACTER BASE VECTOR = (4.5, 1)

X

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

Figure 15 — CHARACTER HEIGHT and CHARACTER ORIENTATION after anisotropic transformation
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The way in which software above the metafile generator and/or the metafile generator itself may use
CHARACTER ORIENTATION is described. To generate the CHARACTER ORIENTATION and
CHARACTER HEIGHT elements a vector whose length is the character height (baseline-to-capline) and
whose direction is the desired character up vector is created. A second vector is also created with the same
length, whose direction is negative 90° from the up vector. This pair of vectors may be transformed before
being given to the metafile generator as the parameters to CHARACTER ORIENTATION. The length of
the transformed up vector may then be used to generate the CHARACTER HEIGHT element. If an aniso-
tropic transformation is in effect above the metafile generator, the character height must be respecified by
the metafile generator for each change in orientation (see figure 15). The CHARACTER HEIGHT and
CHARACTER ORIENTATION are decoupled to permit changing character height (but not orientation)
withif a string. Thus, to the metafile interpreter the absolute lengths of the vectors in/CHARACTER
ORIENTATION are not significant; only their directions and the ratio of their lengths are-significant.

The rptio of the length of the width vector to the length of the height vector is used to scalc the CHARAC-
TER |SPACING for text paths ‘right’ and ‘left’, and the CHARACTER EXPANSION FACTOR in all
cases| before these are used to display the text.

TEXT PATH has the possible values ‘right’, ‘left’, ‘up’, and ‘down’. It specifies the writing direction of
the text string as follows:

right:  means the direction of the character base vector;
left: means 180° from the character base vector;

up: means 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
bodiep are on a straight line in the direction of‘the up vector of CHARACTER ORIENTATION. For the
‘left’ Jand ‘right’ text path directions, the characters are arranged so that the baselines of the characters are
on a jtraight line parallel to the direction:0f the character base vector. These composition rujes also hold
true when characters of different heights, expansion factors, fonts, or precisions are intermixgd in a string
by mgans of attribute changes between non-final TEXT elements and subsequent APPENI) TEXT ele-
ments.

Alignment of text is done with Tespect to a text extent rectangle, which is derived by joining the character
bodieg of the characters in\the string according to the current status of the attributes and the|{composition
rules fescribed. Alignment is performed according to the highest precision in the string.

For TEXT PATH =\left’ or ‘right’,

TOPLINE: topline farthest from the baseline
CAPLINE: capline farthest from the baseline
HALFLINE: halfline farthest from the baseline
BOTTOMLINE: bottomline farthest from the baseline
LEFT: leftmost edge of leftmost character body
RIGHT: rightmost edge of rightmost character body
CENTRE: halfway between left and right edges

For TEXT PATH = ‘up’ or ‘down’,

TOPLINE: topline of topmost character
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CAPLINE: capline of topmost character
HALFLINE: halfway between halflines of topmost and bottommost character
BASELINE: baseline of bottommost character
BOTTOMLINE: bottomline of bottommost character
LEFT: left edge farthest from the centreline
RIGHT: right edge farthest from the centreline

Note that the relationship of topline to capline, bottomline to baseline, and the placement of the halflinc are
font-dependent (see figure 16). It is for this reason that the various defining lines of the text extent rectangle
need not be lerived from the same character body. This is a function of the text height, text font, text

sion and ch

The TEXT

text position

The horizon|
mal horizon
extent rect

g
extent rect:IlL

lies midway
or ‘down’,
position.
The vertic

‘bottom’, ¢
‘base’, or ¢

acter expansion factor changes within a string.

ALIGNMENT attribute controls the positioning of the text extent rectangle in, relation
(see figure 17).

fal component of TEXT ALIGNMENT has five possible values: ‘left’s,"Centre’, ‘right’

between the left and right sides of the text extent rectangle. Ifithis case, if TEXT PATH

e straight line passing through the centrelines of the characters also passes through th

component of TEXT ALIGNMENT has seven possible values: ‘top’, ‘cap’, ‘half’,
rmal vertical’, and ‘continuous vertical’. A vertical alignment value of ‘top’, ‘cap’,
ttom’ causes the text to be moved such that the’ corresponding defining line of the text

rectangle pagses through the text position.

For both hofizontal and vertical alignment, normalivalues are converted to the appropriate value, a

cated in cla
ALIGNMEX)
final partial

If the value
value, ‘cont
the text exte]
gle. Figure

If the value
‘continuous
extent rect

se 5, at text element elaboration time and thereafter treated as above. For all values of
NT the alignment value applies,t0)the complete text string, which may be compriscd o
strings and a final partial string

of the horizontal component of TEXT ALIGNMENT is ‘continuous horizontal’, an add
nuous horizontal alignment’ (a real number normalized so that 1.0 corresponds to the
nt rectangle) is used as an offset from the text position to the left side of the text extent
| 8 illustrates theserse of positive and negative values of ‘continuous horizontal alignmen

Df the vertieal:component of TEXT ALIGNMENT is ‘continuous vertical’, an additional
vertical alignment’ (a real number normalized so that 1.0 corresponds to the height of th

Figure 18 illusttates the sense of positive and negative values of ‘continuous vertical alignment’.

a%gle) iscused as an offset from the text position to the bottom side of the text extent rect

fal’ and ‘continuous horizontal’. If the horizontal component is ‘left™, the left side of tH
le passes through the text position. Similarly, if the value is ‘right’, the right side of t}
gle passes through the text position. If the horizontal component.is ‘centre’, the text pq

preci-

to the

‘nor-
¢ text
Ic text
sition
= ‘up’
e text

base’,
‘half’,
extent

b indi-
TEXT
f non-

tional

w\fth of

ctan-
[’.
value,

lc text
angle.

The foregoing examples have been illusirated or the case ol the characier up vector and the characicr base
vector being orthogonal. When they are not, the text extent rectangle becomes a parallelogram, with the
sides remaining parallel to the two orientation vectors. The centreline skews to remain parallel with the left
and right edges of the text extent parallelogram. The height of the text extent rectangle is measured along
the skewed edge (not perpendicular to the baseline), and the distance to be moved for alignment is done
along the angle made by the appropriate orientation vector (see figure 19). Right is in the direction of the
character base vector, and left is in the opposite direction.
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Lititle

—

TEXT ALIGNMENT = (centre, cap, 0, 0)

TEXT PATH = right
CHARACTER HEIGHT = 2.0
String = Big

CHARACTER HEIGHT = 1.0
Appended String = Little

N
0
r
m
d
|

TEXT ALIGNMENT = (right, half, 0, 0)

W TEXT PATH = down
CHARACTER HEIGHT = 1.0
CHARACTER EXPANSION FACTOR = 1.0

String = Normal
CHARACTER EXPANSION FACTOR = 2.0

e

Figure 16 — Discrete text alignment with appended text and proportional spacing
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A B C D "~ TEXT ALIGNMENT = (left, base, 0, 0)
TEXT PATH = right

A B C D TEXT ALIGNMENT = (right, top; 0, 0)
TEXT PATH = right

TEXT ALIGNMENT = (centre, bottom, 0, 0)
TEXT PATH = down

A

TEXT ALIGNMENT = (left, half, 0, 0)
TEXT PATH = down

OO |w|>

X

B
C
D

Figure 17 — Discrete text alignment
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A B C D TEXT ALIGNMENT = (continous horizontal, base, 0.25, 0)

—C B TEXT ALIGNMENT = (continuous horizontal, continuous
A——B— vertieal,—0:25—0-25)
TEXT PATH = right

TEXT ALIGNMENT = (left; continuous vertical, 0, 1)

A B C D TEXT PATH = right
String1 = ABCD

TEXT ALIGNMENT = (left, continuous vertical, 0, 2.5)
G H TEXT PATH = right
String2 = EFGH

m
-

TEXT ALIGNMENT = (continuous horizonptal, top, 0, 0)
TEXT PATH = down
String 1 = ABCD

TEXT ALIGNMENT = (continuous horizontal, top, -2.0, 0)
TEXT PATH = down
String 2 = EFGH

O /00 >
L &) mim

Figure 18 — Continuous text alignment
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The continuous values of alignment allow proper positioning of multiple rows or columns of text relative to
each other, using a single text position for all of the rows or columns. Rows might typically consist of
several lines from a horizontally written character set displayed with ‘right’ path. Columns might consist of
strings of a vertically written alphabet displayed with ‘down’ path.

Such positioning would not otherwise be achievable in a metafile environment, because inquiry of the
dimensions of the text extent rectangle cannot be provided at metafile generation time.

EXAMPLE — As an example of the set of the continuous alignment attributes, consider the display of four rows of
left-justified text, each consisting of a single string specified by a single TEXT element. 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 charpeter-be the-deseende e i ised-acce arks or oversized g 3 er tow, TEXT
ALIGNMENT should be set to [‘left’, ‘continuous vertical’], and the continuous vertical value shouldbq set to 0.0.
Then, output the first row with the text position equal to the lower-left corner of the string. Now, setthe|continuous
vertical Value to 1.5, and output the second string with the same text position. This places the second row below the
first becquse of the change in alignment. The last two rows are output in the same way with the continupus vertical
value sef to 3.0 and 4.5, and the text position parameters to TEXT unchanged. A valuecof(1.0 assures(no overlap
between |rows; anything greater than 1.0 guarantees additional non-printing space. TEXT PRECISION]|is used to
specify fhe ‘closeness’ of the text representation at metafile interpretation in relation to that defiped by the
other mietafile text attributes and the clipping currently applicable. Thefollowing precision palues are
defined

string: The complete text string is generated in the requested text font and is positioned by align-
ing the string at the given text position. Text height and CHARACTER EX PANSION
FACTOR are evaluated as closely as possibl¢.given the capabilities of the metpfile inter-
preter. The CHARACTER ORIENTATION (text vectors), TEXT PATH, TEX|I' ALIGN-
MENT, and CHARACTER SPACING-need not be used. Clipping is done infan imple-
mentation dependent fashion.

char: The complete text string is genérated in the requested text font. For the repres pntation of
each individual character the' aspects text height, the text vectors, and CHARACTER
EXPANSION FACTOR aie evaluated as closely as possible, given the capabilfties of the
metafile interpreter. Fhe spacing used between character bodies is evaluated exactly; the
character body, for'this purpose, is an ideal character body, calculated precisely from the
text aspects and the font dimensions. The position of the resulting text extent parallelo-
gram is determinied by the TEXT ALIGNMENT and the text position. Clipping is per-
formed atdeast on a character by character basis.

strok

[

The complete text string in the requested text font is displayed at the text position by
applying all text aspects. The text string is clipped exactly at the clipping rectarjgle.

‘Stroke| precision) does not necessarily mean vector strokes; as long as the representation adhgres to the
rules gverninig Stroke precision, the font may be realized in any form, for example by raster fonts.

TEXT SCORE TYPE is used to specify methods of scoring text strings. Each score type may [bc ‘off” or
‘on’. Any number of score types may be ‘on’ simultaneously.

The TEXT attributes also apply to the RESTRICTED TEXT primitive. Because determination of the text
extent of a string is generally not possible in a metafile environment, the RESTRICTED TEXT element has
as a parameter the size of a text restriction box. The text restriction box is a parallelogram which is derived
from this parameter and the current values of the CHARACTER ORIENTATION and TEXT ALIGN-
MENT elements.

The simplest allowable interpretation of the restriction box is that all of the specified text string (from the
RESTRICTED TEXT element and any associated APPEND TEXT elements) shall fit within the text res-
triction box, and the text extent of the displayed string shall not exceed the box.
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This is not necessarily the most useful interpretation. For example, the common "boxed text" model
requires character descenders to exceed the bottom of the box. Version 3 metafiles allow selection of one
of several specific ways in which the text shall fit the box (see below). This element is not available in Ver-
sions 1 and 2. Any one of these defined methods is a valid interpretation of the RESTRICTED TEXT ele-
ment for Version 1 metafiles.

If the text string as displayed with the current text attributes would not fit the box as specified, then the
values of the text attributes CHARACTER EXPANSION FACTOR, CHARACTER SPACING, TEXT
FONT INDEX, TEXT PRECISION, and CHARACTER HEIGHT which are used for the display of this
string are adjusted in an 1mp1ementat10n dependent manner to achleve the requlred resmctlon The adjust-

ibute ribute

RES-
brding

c area
swept out by a vector of length delta height, as specified in the RESTRICTED TEXT element, in the|direc-
tion of the ¢haracter up vector which traverses along the compound text path.“When the generalizg¢d text
path mode ip ‘axis-tangential’, the text restriction band is defined by the ared swept out by a vector of flength
delta height|in the direction of the character up vector rotated by the angle dé¢fined by the tangent to the path
at that point, which traverses along the compound text path.

For the purgose of describing the effect of RESTRICTED TEXT<T'YPE, the following terminology is|used.

The horizoAtal direction is defined to be: the direction specified by the character base vector of the JHAR-
ACTER ORIENTATION element, if the generalized text path mode is ‘off’; along the compound text path
(the directiqn of the tangent to the path at each point), if‘the generalized text path mode is ‘non-tangential’
or ‘axis-tangential’.

The vertical direction is defined to be the direction specified by the character up vector of the CHARAC-
TER ORIENTATION element.

The escapeinent direction is defined to be: the horizontal direction, if the generalized text path mode is
‘off’ and th¢ value of the TEXT PATH ¢lement is ‘left’ or ‘right’; the vertical direction, if the generalized
text path mpde is ‘off’ and the value of the TEXT PATH element is ‘up’ or ‘down’; along the compound
path, if the generalized text pathimode is ‘non-tangential’ or ‘axis-tangential’.

BOTTOMLINE, BASELINE; CAPLINE, and TOPLINE are defined above in the description of TEXT
PATH and TEXT ALIGNMENT. The following text restriction methods are defined:

basic: The text string is constrained not to exceed the text restriction area, and any
implementation-dependent realization of this requirement is acceptable.
boxed-chp: The BASELINE to CAPLINE distance of the text string exactly fills the tekt res-

triction area in the vertical direction and the width of the string exactly fits the area
in the horizontal direction.

boxed-all: As ‘boxed-cap’, but the BOTTOMLINE to TOPLINE distance is used for the vert-
ical measurement.

isotropic-cap: The text string is displayed as large as possible within the text restriction area
without altering the ratio of the height to the width of the string. The text string
will exactly fill the text restriction area in either the horizontal or vertical direction
and the characters will have the same proportions as if no adjustments had been
made. The BASELINE to CAPLINE distance of the text is the measurement
which is matched to the vertical dimension of the area.
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isotropic-all:
urement.

justified:

Attribute elements

As ‘isotropic-cap’ but BOTTOMLINE to TOPLINE is used for the vertical meas-

The text string exactly fits the text restriction area in the escapement direction

without changing the proportions of the characters. That is, the height of the char-

acters and their aspect ratio (expansion factor) are not altered. Any

extra space

that needs to be added to accomplish justification may be added between charac-

ters, between words, or both.
These are illustrated in figure 20.
NOTES

4 Thg RESTRICTED TEXT TYPE element, which defines the e way in which the text string is to ﬁ

defined and permluc(l in Version 3 metafiles. Aﬂy of ihese
ever theere is no element to select amongst them.
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conﬁn d exactly to the restricted text area. These combinations are: when generalized text path
tangenfial’ and the character base vector of the CHARACTER ORIENTATION element is not in the sam
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tion arid so parts (e.g., corners) of the character may appear outside the text restriction area.
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RESTRICTED TEXT TYPE

Method Text Box Result
basic Dog Dog
boxed—cap Dog @ Cﬂ
~/
boxed—all Dog DO <
isotropic—cap Dog D (@) G]
~/
isotropic—all Dog Do g
justified What is this What —is  this
example| 1
justified What is this What is this
example 2

Figure 20 — Examples of RESTRICTED TEXT TYPE
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Ingent

Tangent]
to path

Non-Skeweﬂ

non-tangentia

Character Orient
vectors and axis
are not rotated or
relative to the
path.

Only position is

relative to the path.

axis-tangential

Character Orient
axis is along the
tangent to the
path

Tangent

to path

Tangent
to path

Skewed

Figure 21 — Illustration of the modes of GENERALIZED TEXT PATH MODE
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ORIENTATION W

Vectors

and Axis

0

Figure 22 — Examples of GENERALIZED TEXT PATH MODE, non-tangential
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CHAR |
ORIENTATION W

Vectors

and AXxis

Q

Figure 23 — Examples of GENERALIZED TEXT PATH MODE, axis-tangential
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&
A7

Y

Axis-tangential %
|§\Q

n

Nontangential

Base

Axis-tangential

Up

Character Orientation

A

Up

Character Orientation

Figure 24 — GENERALIZED TEXT PATH MODE and unsmooth paths
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4 = Position Point from TEXT element
Alignment: Alignment: Alignment:
Left, Base Left, Half Left,Cap
( @
e P R i R R
Alignment: Alignment: Alignment:
Right, Base Right, Half Right, Cap
v

R R R g

1 rﬁ %
Alignment: Alignment: Alignment:
Centre, Base Centre, Half Centre, Cap

; R R R i R

Figure 25 — Effect of TEXT ALIGNMENT and path text
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4 =Position Point from TEXT element

Concepts

Alignment: Alignment: Alignment:
Left, Base Left, Half Left, Cap
N)
o

B R g R & P
Alignment Alignment: Alignment:
Right, Base Right, Half Right, Cap

2o
&
P i P R R R

Alignment: Alignment: Alignment:
Ceptre, Base Centre, Half Centre, Cap

fa A R R R \%
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Figure 26 — Effect of path direction and TEXT ALIGNMENT with path text
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4.7.4 Filled-area attributes

Separate control is provided over the appearances of the interior and the edge of filled-arca primitives.

There are

two bundles associated with filled-area elements.

4.7.4.1 Fill bundle

The FILL bundle is associated with the interior attributes of filled-arca elements. The FILL BUNDLE
INDEX selects one entry in a table of bundled attribute values. The following attributes are in this bundle:

a) INTERIOR STYLE: determines which of the classes of interior (‘hollow’, ‘solid’, ‘pattern’,
‘hatch’, ‘empty’, ‘geometric pattern’, or ‘interpolated’) is used to draw a filled-arca element;
b)| FILL COLOUR: determines the colour in which the interior of a filled-area primitive is drawn.
This applies only to interior styles ‘hollow’, ‘solid’ and ‘hatch’ (the drawn boundary of a ‘hollow’
area is considered as part of the representation of the interior);
¢)| HATCH INDEX: determines which hatch style is used if ‘hatch’ interionstyle is selected;
d)| PATTERN INDEX: determines which entry in the pattern table is used if ‘pattern’ ipterior style
is selected or the geometric pattern to be used if ‘geometric pattern -interior style is selected.
4.7.4.2 Edge bundle
The EPGE bundie is associated with the edge attributes of filled~area elements. The EDGE BUNDLE
INDEX selects one entry in a table of bundled attribute values: The following attributes are in this bundle:
a)| EDGE TYPE: determines the line type with which.the edges are drawn;
b)| EDGE WIDTH: determines the width of the edge;
¢)| EDGE COLOUR: determines the colour'in which the edge is drawn.
4.7.4.3 Individual fill attributes and usage of*fill attributes
4.7.4.3.1 Interior styles. The INTERIOR STYLE attribute selects one of the styles in which the interiors of
filled-3rea elements are rendered:
hollpw: No filling, but the boundary (bounding line) of the filled area is drawn using the fill
colour currently selected (either via FILL BUNDLE INDEX or FILL} COLOUR
depending on the corresponding FILL COLOUR ASF). The boundary of a ‘hollow’
filled ‘area is considered to be the representation of the interior. The boundary is dis-
tinct from the edge, and is drawn only for ‘hollow’ filled areas. The ljnetype and
linewidth of the boundary are implementation dependent.
soligl: Fill the interior using the fill colour currently selected (either via FILL. BUNDLE
INDEX or FILL COLOUR depending on the corresponding FILL COLOUR ASF).
pattgrn: Fill the interior using the pattern index currently selected (either via FILL. BUNDLE
INDEX or PATTERN INDEX, depending on the corresponding PATTERN INDEX
ASF) as an index into the pattern table or the geometric pattern table.
hatch: Fill the interior using the fill colour and the hatch index currently selected (either via

FILL BUNDLE INDEX or individual attributes FILL COLOUR and HATCH

INDEX, depending on the corresponding ASFs). Hatch styles may be de
CGM. An arbitrarily complex arrangement of hatch lines and inter-line
be defined, and direction vectors for either single hatch or cross hat

fined in the
spaces may
ch may be

specified. The colour and line type of the lines in the hatch may be defined as a part
of the hatch style definition using the HATCH STYLE DEFINITION element. Hatch

styles are associated with an index when defined, and invoked as a fill
with the normal HATCH INDEX element when the interior style is ‘hatch

ing intcrior

’
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empty:

interpolated:

Concepts

No filling is done and no boundary is drawn, i.e., nothing is done to represent the
interior. The only potentially visible component of an ‘empty’ filled area is the edge,

subject to EDGE VISIBILITY and the other edge attributes.

Fill the interior using the interpolated colour gradient defined by the INTERPO-

LATED INTERIOR element.

geometric pattern: Fill the interior using the geometric pattern associated with the pattern
currently selected (either via PATTERN INDEX or FILL BUNDLE INDEX, depend-
ing on the corresponding PATTERN INDEX ASF). The GEOMETRIC PATTERN
DEFINITION element associates the index with a segment which is used to fill the

index

interior.

4.7.4.3.2 Inferpolated interiors. The metafile provides a general purpose element for defining‘severpl dif-

ferent styles| of interpolated interiors. A solid but continuously graded colour interior is defined for

filled-

area primitiyes. Conceptually a graded-colour plane of infinite extent is defined and (this is "extuded"

through the interior of filled area primitives to define the appearance of the interior.

A number df styles are defined. For each style, the parameterization of the element defines a "ref
geometry" + two parallel lines, an ellipse, or a triangle — and then defines\¢olour interpolation

erence
points

whose positjons are defined relative to the reference geometry. Colours in the,parameter list of the element
are assigned to these latter points. For some of the styles (parallel and eliptical), multiple parallel or con-

centric bands (stages) of independently interpolated colour may be defined.

The following styles are defined:

parallel:

elliptical:

triangular}

This is a multi-stage style. Each stage is ainfinite band bounded by two parallel lifges. A

reference colour is defined on each parallel line. Colour is constant along any p,
line within the band and is equal to the linear interpolant of the reference colours
side of the outer-most defined bands (in the two semi-infinite half planes) the co
constant and equal to the corresponding outer-most reference colours.

This is a multi-stage style.- Each stage is an elliptical annulus with a reference
defined on each of the inner and outer bounding ellipses. Colours are constant
ellipses which are concentric to the reference ellipse. The colour at any ellipse w
band is constant and equal to the linear interpolant of the reference colours on t

arallcl
Out-
our is

colour
along
thin a
Ic two

bounding ellipses: Outside the outer-most defined ellipse the colour is constamt and

equal to the~cotresponding outer-most reference colour. Inside the inner-most d
ellipse thé colour is constant and equal to the corresponding inner-most reference ¢

Colours are associated with three points defining a triangle. The unique bi-lincar
palated colour is defined at each point in the interior of the triangle. Outside of the
gle the colour is defined to be constant on rays from the centre of the triangle to il
and equal to the interpolated colour value on the boundary of the triangle.

cfined
blour.

inter-
trian-
hfinity

The parameterization of the element defining interpolated interiors is consistent with application of the
rules of INTERIOR STYLE SPECIFICATION MODE regarding transformation of interiors. The reference
geometry and style defined by the element transform or do not transform according to the value of the

mode.

Colour interpolation is performed in the colour space specified by the COLOUR MODEL element.

4.7.4.3.3 Geometric patterns. The metafile provides for the definition of geometric patterns which are con-
structed from the set of all picture elements which are available within segments. Geometric pattern
definition associates either a global segment, or a local segment defined in the Picture Descriptor, with a
pattern index. The segment is clipped to the rectangle defined by a pattern extent. This rectangle is used to
fill the pattern box as described further under the PATTERN SIZE clement in clause 5, and the gcometric
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pattern fills the interiors of filled areas as described under that element.
4.7.4.4 Individual edge attributes
In addition to the edge attributes which may be bundled there are a number of individual edge attributes.

a) EDGE CAP specifies the appearance of the endpoints of edges, such as might occur due to the
turning off and on of edge visibility in POLYGON SET elements or Closed Figure elements. The
supported styles and their definitions are as for the LINE CAP element, with the endpoints of visi-
ble edge segments corresponding to the "open endpoints" of the line elements definition.

' or at junc-
tions between distinct elements in compound filled area elements. The supported styles and their
definitions are as for the LINE JOIN element. For the style ‘mitre’, the rendering of the edge join
is affected by the MITRE LIMIT Control Element.

Both edge caps and edge joins behave as does edge width with respect to transformation. The
behaviour is determined by the value of EDGE WIDTH SPECIFICATION MODE, and is as
described for LINE CAP and LINE JOIN.

¢)| EDGE TYPE CONTINUATION provides control of the bela%iour of non-solid edge types at
interior vertices and junctions of the edges of filled-area elements. The supported styles and their
definitions are as for the LINE TYPE CONTINUATION element.

d)| EDGE TYPE INITIAL OFFSET allows control of hiow much of the first cycle of a ngn-solid line
type to omit before drawing commences for a lifie)primitive. It is specified as a fra¢tion of one
full cycle.

The Picture Descriptor element LINE AND EDGE TYPE DEFINITION allows the precise defimition of the
solid/gap sequences which comprise a line or edgé’type. A definition is associated with an injdex by this
element, and this index may be refered to within the picture by LINE TYPE and EDGE TYPE elements.

4.7.5 PBpecification modes and transformation of aspects

The CIGM provides a mechanism- for selecting different modes by which geometric information related to

line width, line type, edge width, edge type, marker size, and fill interiors is specified. The following
specification modes are defined for aspects relating to size and distance:
absolute: Specification units are VDC;
scgled: Specification units are a scale factor to be applied by the interpreter t¢ a device-
dependent "nominal" measure;
fractional: Specification units are interpreted as a fraction of the horizontal dimension of the default
device viewport;
mm: Specification units are millimetires.

All of these modes are permitted in Version 3 metafiles. Only ‘absolute’ and ‘scaled’ modes are permitted
in Version 1 and 2 metafiles.

Some primitives (those in segments) may have a transformation associated with their VDC definition. The
application of this transformation gives the actual appearance of the primitive in VDC. Also all primitives
in a picture may be subject to a transformation of VDC to the display device, which defines their final
displayed size and appearance. This transformation may be explicitly specified by the DEVICE
VIEWPORT element or partially specified by the SCALING MODE element. Mode ‘absolute’ means that
the affected aspects (e.g., line width, line caps and joins, line dash and gap lengths, etc) are subject to any
and all transformations. In the other three modes none of these aspects are subject to any transformations.
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In mode ‘absolute’, the interpreter conceptually renders the associated aspects in VDC space before it
applies any associated transformations. For the other three modes, the aspect is conceptually rendered after
all transformations have been applied to the geometry of the primitive, in the drawing space of the device.

The three non-transformable modes are distinguished by these properties:

— ‘scaled’ gives a result which is completely device and interpreter dependent — neither the final
displayed sizes nor their relationship to the rest of the displayed picture are precisely controllable;

— “fractional’ gives a precisely controllable way of specifying the sizes, according to their relationship
to the rest of the prcture but not in terms of actual physical measurements; it is device 1ndependent

A i it e e it n i o Buad walatl acacllon ta annlh Athhaw ot 211 Aloalacy gizag

in g C C -IILS 1T é Z : : sizes,
does not provide for invariant actual sizes across a range of picture sizes.

— ‘mmn]’ gives a precisely controllable way of specifying the sizes in terms of their aetuadl plysical
meaburements which remain invariant as display size varies; it is device dependent in that the
request may not make sense at some display sizes on some devices.

Guuz anSaeTS

In CGM, cqlours are described by a colour model together with a specification of colour coordinates in the
colour spacg of that model. Colour models define a colour coordinate systerm and a subspace, within|/which
each descripable colour is represented by a point. The CGM provides.the following colour models RGB
(the default), CIELAB, CIELUV, CMYK, and RGB-related. The s¢lection of one of these models i made
in the Metafile Descriptor.

RGB is the pnly colour model available in Version 1 metafiles:

The RGB system is an additive colour mixture system, i€, the red (R), green (G) and blue (B) stimulj addi-
tively combine their radiant intensity together to fornt.the complete range of colours. In case RGB dpta are
non-linear in the radiant intensity, a look-up tableimay be used in the colour calibration (see belpw) to
transform iIto (linear) RGB tristimulus values.. The RGB system is used by a number of different types of
devices, sugh as colour monitors, film writers;_and colour input scanners.

Two CIE r¢gcommended uniform colour(spaces, CIELAB and CIELUYV, are allowed in the CGM. [These
colour spaces are non-linear transformations of the CIE 1931 XYZ tristimulus space, providing agproxi-
mate correlftes of hue, lightness and-chroma. CIELAB and CIELUYV closely approximate a uniform [colour
space over $mall distances, and-provide an approximately uniform measure of perceived colour diffefences.
CIELUYV is|commonly used for applications involving self-luminous displays where the additivity prpvided
by its assogiated chromaticity diagram is important. CIELAB is more commonly used in surface |colour
applicationg and for thie/paints, plastics and textile industries.

The CMYHK colouirmodel is based on the subtractive colour mixture of cyan (C), magenta (M) and yellow
(Y) primarigs w1th the inclusion of black (K) ThlS model is used pnmanly in the pnntlng 1ndustry In the
CGM, the ¢ : d 2 point
in order to produce a ﬁnal image. In theory, three colorants cyan (C) magenta M), and yellow (Y) should
be sufficient to reproduce all desired colours. In practice, black colorant is added to increase the colour
gamut (lower L" values), i.e. higher density blacks are possible than with usual cyan, magenta and yellow
colorants.

RGB-related colour spaces are colour spaces derived through linear transformations (3x3 matrix) from the
RGB colour space. These colour spaces usually relate to non-linear RGB values. Examples are
luminance/chrominance signals in television and video devices, such as YUV (PAL, SECAM), YIA
(NTSC), YCrCp (CCITT video codecs and CCIR601 studio standard).

NOTE 1 The fact that ISO/IEC 8632 allows 3- and 4-dimensional colour spaces results in a 3-tuple or 4-tuple data
type for direct colour specification, depending on the COLOUR MODEL element.
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The meaning of each colour space allowed in the CGM (RGB, CIELAB, CIELUV CMYK, and RGB-
related) is defined by the transformation necessary to convert a colour specification expressed in a reference
colour space to or from the specification of the same colour in the CGM colour space (colour calibration).
The reference colour space is the CIE 1931 XYZ space, which is defined in CIE Publication 15.2. Concep-
tually, colour values specified by one of the CGM colour spaces are interpreted by converting them into the
reference colour space, and then converting them from the reference colour space to the device space of the
interpreter.

NOTES

2 CIE Publication 15.2 defines the CIE 1931 XYZ space in terms of the CIE 1931 2° Standard Observer (CIE S002).
The spmmmmhuman visual

system| determined by extensive experiments in colour matching, rather than on the properties of any pdrticular dev-
ice. In|1964, the CIE defined a new 10° standard observer for matching colour fields from 4° tg 10 in jJangular sub-
tense. As smaller colour fields are expected in computer graphics, the 2° 1931 Standard Observer was selgcted.

3 Iti
standar

recognized that the general problem of appearance matching has not been completely solved. However, this
1 uses the best available and internationally recognized approach, which is the CIE-system of colofimetry.

4 Thg
and/or
chromd
known
ticity ¢

specification of a colour in the reference colour system can be made by reporting its XYZ tristi

ticity coordinate versus the x chromaticity coordinate for spectral colours results in a horseshoe
as the spectral locus. If, for example, the colours available from an-RGB system are transformed
bordinates, they will fall within a triangle whose vertices are defined by the RGB primaries of that

ts X, y, z chromaticity coordinates, which are given by x = X/T, y = Y/F{ where T = X+Y+Z. |

mulus values
Plotting the y
shaped curve
into chroma-
System.

The rej ice white to

allow

NOTE|5 This differs from the CIE recommendation of. hormalizing Y of the perfect reflecting (or
diffuser (reference white) to exactly 100.

The cqlour calibration, as provided by the COLOUR CALIBRATION element, depends on the ¢olour space
specification. The calibration data for all-golour spaces contain a reference white value to allow for how
colourp are perceived in relation to the viewing environment. This is the set of CIEXYZ values pf the refer-
ence white (X,,, Y,, Z,).

The r¢ference white value is theronly calibration data applicable to the CIELAB and CIE]
spaceg.

Additipnally, the calibration data for the RGB colour space consists of a 3x3 matrix, Sp
CIEXYZ values of each of the RGB primaries, as well as look-up tables for non-linear RGB val

ference colour space is normalized such that the Y tristimulus value is 1 for the refereq
for simplicity of conversions from colorimetric values'to other colour spaces.

transmitting)

LUV colour

ecifying the
ies.

The chplibration data' for the CMYK colour space consist of CMYK grid locations and co
CIEXYZ values:\No calibration data are available for standard ink sets.

rresponding

For RGB-related colour spaces, the calibration data include a second 3x3 matrix in addition to| the calibra-

tion datafor the RGB colour space.

For details of conversion between each CGM colour space and the CIE reference colour space, see
annex G, which has been extracted from annexes I, J, and K of Addendum 2 to CCITT Recommendation
T.412/1S0O 8613-2.

The CGM provides two mechanisms for colour selection: ‘direct’ and ‘indexed’. In ‘direct’ colour selec-
tion, the colour is defined by providing values for the normalized weights of the colour components for the
selected colour model. In ‘indexed’ colour selection, the colour is defined by an index into a table of direct
colour values. Selection of one of these mechanisms is specified by the COLOUR SELECTION MODE
element.

For ‘indexed’ colour selection the COLOUR TABLE attribute element is provided to set the contents of the
colour table. COLOUR TABLE may appear in the picture body for metafiles of Version 1, 2, and 3, as well
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as in the Picture Descriptor for Version 2 and Version 3 metafiles.

Redefinition of a colour index using the COLOUR TABLE element shall have no effect on any graphical
primitive elements which have already been displayed using the given index (or bound to it). The primitive
is bound to the definition of the colour index at the time that it is bound to the index.

For direct colour specification in RGB and CMYK colour spaces, normalized weights for the colour com-
ponents are specified. For example, in the default situation, these are the red, green, and blue components
of the desired colour. In the abstract, each component of the 3-tuple or 4-tuple is normalized to the continu-
ous range of real numbers [0,1]; the normalization also has the property that any 3-tuple or 4-tuple with
identical components represents equal weights of the colour components. For any given component, one
end of the range indicates that none of that component 1s included, and the other end indicates that thq max-
imum intensjty of that component is included in the colour, with an infinite number of componentyalues in
between. For the RGB colour space, for example, (0,0,0) thus represents black, (1,1,1) represents white,
and (x,x,x) with x between O and 1 represent shades of gray. For the CMYK colour space ‘the opposite
holds: (0,0,9,0) represents white (i.e., substrate with no ink) and (1,1,1,1) represents black (i.e., maximum
ink).

For direct cqlour specification in CIELAB, CIELUV and RGB-related colour spaces, each componerjt of a
3-tuple is represented through a scale and offset factor.

NOTE 6 Fdr example, a defined colour component value labelled x is represented-by sx+o, s and o being the scale
and offset.

No range is|specified as in the RGB and CMYK colour spaces.Fhis is due to the fact that the yisible
colours eithgr do not fill, or are not normalized to the unit cube as'for RGB and CMYK colour spaces.

The COLOUYR CALIBRATION element provides for the selection of proper combinations of its parame-
ters, including the choice that no calibration should be applied.

There is a Metafile Descriptor element, COLOUR VALEUE EXTENT, which allows metafile generators to
specify the [minimum and maximum metafile celpur values for RGB and CMYK colour spaces;| these
correspond yith the abstract (0,0,0) and (1,1,1)~for RGB, and (0,0,0,0), (1,1,1,1) for CMYK. For CIHLAB,
CIELUYV, arjd RGB-related colour spaces, this-¢lement specifies the scale and offset parameters.

4.7.7 Pick identifier

The pick idgntifier is associated with graphical primitive elements within segments (see 4.10). It is the only
attribute element which does net affect the appearance of a graphical primitive element. It merely |estab-
lishes a medns of identification of primitives within segments at metafile interpretation. The PICK ]DEN-
TIFIER element has ne graphical effect.

4.7.8 Compound text path

The BEGI} COMPOINTP-TENYT-PATIY A TEND- COAMPAOTINIY TEYT DATIY alaraante daliaast m-
UVIVILD JUINLY TIHLAL 1T 7311 AU LANL UULVILD UUINL T /AT LY ID VIVIIIUIING Uil 13 CO

pound text path. These elements permit the definition of a path that consists of a number of distinct ele-
ments which serves as a reference path for laying out subsequent text strings (and is not drawn). If two line
segments which are adjacent in the definition are not physically contiguous, i.e., the end point of one line
does not coincide with the first point of the next one, then the path includes the straight line segment joining
these two points.

The permissible elements in the definition of a compound text path definition are identical to those in a
compound line definition.

The compound text path permits arbitrary, complex placement of text. Each glyph in a text string is placed
with its reference point on the compound text path according to the alignment. When the generalized text
path mode is ‘axis-tangential’, the tangent at the point at which the character is to be drawn is the logical

90


https://iecnorm.com/api/?name=8b8a38a5c57c8be2e234623ed854fa8d

ISO/IEC 8632-1:1992 (E)

Concepts Attribute elements
base line for the character cell. If a glyph’s reference point aligns with the junction of two line elements of
the compound text path, it is implementation dependent whether the final direction of the first segment or
the initial direction of the second segment will be used. Positioning of subsequent glyphs is accomplished
so that the arc length between the glyph position points is the same as the distance between glyph position
points when they are laid out on a straight line. When the path ends before all glyphs have been placed, the
path for the excess text is the straight line described by the tangent at the end of the compound text path.

NOTE 1 Using paths with sharp curvature is likely to cause overlapping tops or bottoms of characters unless care is
taken in adjusting the text attributes.

4.7.9 Symbol Attributes
There afe no bundled symbol attributes — all symbol attributes are individual.

Selectidqn of the current symbol library from the list of available libraries is specified.by the [SYMBOL
LIBRARY INDEX element. The Metafile Descriptor element SYMBOL LIBRARY LIST assocjates index
values with symbol library names. Access to symbol libraries and symbols is aialogous to access to text
fonts and glyphs. The SYMBOL LIBRARY LIST associates the names of external libraries with indexes

for intgral reference, just as FONT LIST associates font names with internal indexes; |[SYMBOL

LIBRARY INDEX selects the current symbol library, just as FONT INDEX selects the current f
display] and POLYSYMBOL selects the particular symbol, just as.the Character codes within t
select glyphs.

The symbol coordinate system is illustrated in figure 27. TheS§ymbol extent box is the design
symbol| It is used to define the transformation to scale theSymbol to the size specified in SYMH
The symbol need not be entirely contained within the.symbol extent box. Each symbol has 3
point (though all symbols in a symbol library need not-have the same reference point). The sym
ence pojint is aligned with each point in the list of position points specified in the POLYSYMBOL

The SYMMBOL SIZE specifies the VDC sizes to:which the design height of the symbol (the desig
between the top and the bottom of the symbol extent box) and the design width of the symbol
distancg

SYMBOL ORIENTATION specifigs/a symbol up vector and a base vector, which define the ¢
skew, and distortion of the symbol

The wa
SYMB
SYMB
symboll

y in which software-invoking the metafile generator and/or the metafile generator itse
DL ORIENTATION is described in this subclause. To generate the SYMBOL ORIENTA
DL SIZE elements, a vector whose length is the symbol height and whose direction is
up vectors created. A second vector is also created whose length is the symbol width
directidn is negative 90° from the up vector. This pair of vectors may be transformed before bg
to the thetafile.generator to generate the SYMBOL ORIENTATION and SYMBOL SIZE elems

pnt for text
ext strings

size of the
JOL SIZE.
reference
bol’s refer-
element.

m distance
the design

between the left and right side ©f the symbol extent box) shall be scaled for symbol display.

rientation,

f may use

A\TION and

he desired
and whose
ing passed
nts. If the
symbol is

resultamt gectors are not orthogonal the symbol extent box becomes a parallelogram and thej

skewed- mbo

] is mirror

imaged. The he1ght and w1dth parameters of the SYMBOL SIZE element are denved from the transformed
length and width vectors, and the indicator as to how the interpreter is to scale the symbol is generated from
the application requirements.

The SYMBOL SIZE and SYMBOL ORIENTATION are decoupled. Thus the lengths of the vectors in
SYMBOL ORIENTATION are not significant; only their directions are significant. The SYMBOL SIZE
allows the generator to request that the symbol height is to be scaled without distortion of the symbol aspect
ratio, or the symbol width is to be scaled without distortion of the aspect ratio, or both are to be scaled with
possible distortion of the aspect ratio.
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Figure 27 — Symbol coordinate system
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4.8 Escape elements

ESCAPE elements describe device- or system-dependent data in the CGM. ESCAPEs may be included in

the metafile at the discretion of the user, but direct effects and side effects of the use of non-standardized
elements are beyond the scope of ISO/IEC 8632. ISO/IEC 8632 imposes no constraints on the functional
intent or content of data passed by the ESCAPE mechanism.

4.9 External elements

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

1 - 4la. rarakWw, s
They grayappearanywheremrthe-€Givt

ESSAGE element specifies a string of characters used to communicate informatief10 (operators at
CGM [interpretation time. This element is intended to be used to provide special device-dependgnt informa-
tion n cessary to process a CGM. Control over the position and appearance of the character ptring is not

PPLICATION DATA element allows applications to store and access privatc data. This element is

A e PRSP W L4 e b e

not a rapmca1 element and its m[elprclauon will have no effect on the p‘luuw pluuuu,u Uy ani ICTpreicr.

For specification of non-standardized graphical effects, the ESCARE)and GENERALIZED [DRAWING
TIVE elements are provided. These elements may have anCeffect on the picture produced by an
interpfeter.

4.10 Segment elements

4.10.1] Introduction

In the|CGM Versions 2 and 3, graphic objectssmay be grouped in segments. Each segment is idgntified by a
uniqu¢ segment identifier. Segments may have the attributes:

a)| transformation;
b)| highlighting;
¢)| display and pick priority.

These[may be defined at segment definition time, before the first graphical primitives of the segment. Once
defined, they shall not'bé changed.

Only ¢lements inside segments are affected by the segment attributes.

The s¢gment-e¢léments are divided into two groups, the segment control elements and the segment attribute
elements:

The sCZITENT COMTO TITIEITS are:

COPY SEGMENT
INHERITANCE FILTER
CLIP INHERITANCE

The segment attribute elements are:

SEGMENT TRANSFORMATION
SEGMENT HIGHLIGHTING
SEGMENT DISPLAY PRIORITY
SEGMENT PICK PRIORITY
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Segments are delimited by BEGIN SEGMENT and END SEGMENT. Segment attribute elements, if used,
shall appear immediately after BEGIN SEGMENT, and before the first elements of any other type. The
segment identifer parameter of segment attribute elements shall refer to the segment in which the elements
are contained.

4.10.2 Local and global segments

There are two types of segments: local segments and global segments. Both contain primitives and attri-
butes that can be manipulated in the manner described above. Local segments have no existence beyond
the bounds of the picture in which they are defined — they may be defined either in the Picture Descriptor
or in the picfure body.

Defining a 1
Local segmg

pcal segment in a picture body automatically includes that segment in the picture’s i
nts defined within the Picture Descriptor are not automatically included in the picture’s

mage.
mage
ctures

but may be

in the metafile in which they are defined.

4.10.2.1 Lo
A global se

are defined in the Metafile Descriptor. They are not a part of any picture within the metafile. They sk

accessed fro

MENT elenjent incorporates the segment into the open picture in the same way for both local and

segments.

4.10.2.2 Segment related elements permitted in the metafile or picture descriptors

BEGIN SEGMENT is the only segment-related element that is allowed within the Mectafile Descripto}

(MDS) or t
State (GSS)

NOTE — In
4.10.2.3 Re

Within picty
segments. T
pictures. Th
element.

4.10.2.4 Aspociation of control and attribute elements with primitives inside segments

The current
segments w,
modal valug

referenced from within that picture. Global segments can be referenced by any of the pi

cation of, and access to, global segments

ent is delimited by the BEGIN SEGMENT and END SEGMENT elements. Global seg|

within individual pictures by the COPY SEGMENT (sce 4,10.5) element. The COPY

e Picture Descriptor State (PDS). BEGIN“SEGMENT changes the state to Global Se
or Picture Descriptor Segment State (DSS) respectively.

Version 2 metafiles segments are not allowed to be defined in Picture Descriptor State.
ferences to global segments

res, no elements are allowed that would modify the contents or default appearance of
his restriction preserves the logical independence of pictures and the ability to randomly
e only references tosglobal segments within pictures shall be by using the COPY SEGN

modal yalues of control and attribute elements are associated with the primitives insidg

s.€stablished by setting control or attribute elements within a segment remain in effect o

hich-occur within the picture body (i.e., after the BEGIN PICTURE BODY eclement).

ments
all be
SEG-
blobal

State
oment

vlobal
hCCess
MENT

local
The
utside

the segmenttun

H»atilth Py liaitl ahaxngad
Ui Lll\/] airv \/APIIU]LI.J Ullulls\/u.

Control and attribute elements are bound in global segments (which are only defined in the Metafile
Descriptor), and local segments which are defined in the Picture Descriptor, as they are in local segments
which are defined in the picture body. Upon the occurrence of BEGIN METAFILE, every clement that is
modally defined and bound to primitives (Mectafile Descriptor elements defining modes and precisions, Pic-
ture Descriptor elements, Control elements, Attribute elements and Segment Control elements) has a
default value. Conceptually the set of all of these define a "modal state list".

The Metafile Descriptor (MD) and Picture Descriptor (PD) are processed sequentially. Throughout the MD,
modal MD elements modify the MD entries in the state list and occurrences (possibly multiple) of the
Metafile Defaults Replacement element allow manipulation (outside of GSS state) of the rest of the modal
elements (as well as explicitly changing the defaults). Throughout the PD, modal PD clements modify the
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PD entries in the state list.

Within GSS, PDS, and LSS states the allowable modal (control, attribute, and segment attribute) elements
also alter the contents of the modal state list. The values of modal elements that are in effect upon BEGIN
PICTURE are the default values for that picture, whether they are implicit (defined in clause 6 of this part
of ISO/IEC 8632) or explicit (that is, by values set in the Metafile Defaults Replacement).

4.10.3 Delimiting and naming segments

The contents ofa segment are dehmlted by the elements BEGIN SEGMENT and END SEGMENT which

i C y - Each seg-
' ifier and no
local segment shall have an identifier Wthh is the same as either a local segment in the same pidture or the

4.10.4 Segment attributes
4.10.4.1 Introduction

The segment attributes associated with each segment control its display: Segment attributes shall be set
only affer the segment has been opened with the BEGIN SEGMENT element. When a segment is opened,
the segment’s attributes are set to their default values. Segment aftributes, if set, shall be set immediately
after th¢ BEGIN SEGMENT element and before any other type.of element. This structure is shoyn below:

BEGIN SEGMENT (Segment identifier)

Segment attributes

Allowed primitives, attributes and.¢ontrol elements in any order
END SEGMENT

4.10.4.2 Segment transformation

The segment transformation is a coordinate transformation associated with each segment and applies to all
graphidal objects in the identified ségment and will be used on interpretation. Clipping rectangles are not
transfotmed by the segment trafisformation. It allows scaling, translation, and rotation of segnments to be
defined|during segment definition.

The segment transformation is a transformation of VDC space to VDC space and is distinct from the VDC-
to-Device mapping which is a transformation of VDC space to device coordinate space.

The transformation attribute of a segment may be defined by the SEGMENT TRANSFORMATION ele-
ment djiring the'segment definition. A segment transformation is represented by a2 x 3 matrix, fomprising
a2 x 2 scaling and rotation portion, and a 2 x 1 translation portion. If the SEGMENT TRANSFORMA-
TION ¢léfaent is not stored in the metafile, then all coordinate data is mapped using only the VDC-to-
Device mapping. IT the SEGMENT TRANSFORMATION 15 stored in the merafite; fris-apptied before the
application of the VDC-to-Device mapping.

NOTE — The use of segment transformations may produce coordinates that cannot be expressed within the VDC
range. This is handled in an interpretation dependent way.

4.10.4.3 Segment highlighting

Segment highlighting can take one of two values, NORMAL or HIGHLIGHTED. The setting of this attri-
bute selects one of these two states for the segment.
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4.10.4.4 Segment display priority

The display priority attribute of a segment determines how overlapping segments are displayed. During
interpretation segments with higher display priorities will be displayed as if they were in front of segments
with lower display priorities. In the abstract, the display priority is a real number in the range zero to one.
In the metafile, the display priority is an integer in the range defined by the Metafile Descriptor element
SEGMENT PRIORITY EXTENT. The integer display priority may be normalized onto the continuous
range of real numbers, zero to one, by mapping the minimum extent and maximum extent values provided
in the SEGMENT PRIORITY EXTENT element onto zero and one respectively.

4.10.4.5 Segment pick priority

The pick priority attribute of a segment is used to resolve the picking of segments which overtap:|In the
abstract, th¢ pick priority is a real number in the range zero to one. In the metafile, the pickypriority is an
integer in the range defined by the Metafile Descriptor element SEGMENT PRIORITYNEXTENT. The
integer pick priority may be normalized onto the continuous range of real numbers, zero.to one, by mapping
the minimu extent and maximum extent values provided in the SEGMENT PRIORIFYEXTENT element
onto zero and one respectively. Interpretation of SEGMENT PICK PRIORITY has rie graphical effegt.

4.10.5 Copy segment and inheritance

The COPY [SEGMENT element inserts the elements of the referencedsegment into the picture at th¢ point
of occurrenge of the element. The elements copied may be altered in a-variety of ways:

a)  The inheritance filter mechanism controls whether individual attribute values are reapplied to the
elements.

b)  The clip inheritance mechanism controls whether the primitives in the segment are clipped to the
urrent clip rectangle or to a combination of thie current and the segment clipping rectangles.

o

¢)  The primitive elements are transformedby the copy transformation and optionally by the s¢gment
transformation of the copied segment-according to the rules for transformation.

COPY SE(QMENT has a transformation matrix as a parameter. The copy transformation is applied to|graph-
ical objecty before they are copied. This also applies to clipping rectangles in the segment (see helow).
Graphical dbjects may be transformed-to alter their location, size, and orientation.

A segment may be referenced By-the COPY SEGMENT element, either within a picture or in a global seg-
ment. The fattributes associated on interpretation can be those bound to the segment being copied or|can be
imposed by the inclusion of the INHERITANCE FILTER element.

The clippinf associated with a segment can be that associated with the picture at the time of the copy|or can
be a combinationofithe current clipping and the segment clipping when the CLIP INHERITANCE element
is used.

The inheritancefitter mechansmattows-theuseof the current valuesofattributes—and-controts-to-be-associ-
ated with the copied segment in place of the attributes and controls bound to the primitives when the seg-
ment was created. The attributes and controls to be associated with the segment can be all attributes or can
be a subset of attributes. The attributes and controls are selected using the INHERITANCE FILTER ele-
ment. The attributes and controls can be selected using individual or group names for attributes, controls
and ASFs. The elements that can be selected are shown in table 6 for attributes and controls (both indivi-
dual element names and group names) and in table 7 for ASFs.

If an attribute or group of attributes designated in the filter selection list is set to ‘state list’, graphic objects
inherit that attribute or group of attributes from the current modal values when a segment is copied.
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If an attribute or group of attributes designated in the filter selection list is set to ‘segment’, that attribute or

group of attributes is unaffected (in all graphic objects employing them) by the corresponding current state
list when a segment is copied.

The default inheritance filter setting value is ‘segment’ for all attributes and controls.

Table 6 — Inheritance filter selection names for attributes

Attribute Group Name Individual Attribute Name

TINE RTIANT T INNEY
L LI DA INIIL I LINIJILL A

LINE TYPE

LINE WIDTH

LINE COLOUR

LINE ATTRIBUTES LINE CLIPPING MODE

LINE CAP

LINE JOIN

LINE TYPE CONTINUATION

T AT TS TR TYIT XTI AT

LINE TYPE INITIAL OFFSET
MARKER BUNDLE.INDEX
MARKER TYPE

MARKER ATTRIBUTES MARKER SIZE

MARKER COLOUR
MARKER(CLIPPING MODE
TEXT/BUNDLE INDEX

TEXT FONT INDEX

TEXT PRECISION

TEXT PRESENTATION AND CHARACTER EXPANSION FACTOR
PLACEMENT ATTRIBUTES CHARACTER SPACING
TEXT COLOUR
CHARACTER HEIGHT

TEXT SCORE TYPE
RESTRICTED TEXT TYPE
TEXT PLACEMENT AND CHARACTER ORIENTATION
ORIENTATION ATTRIBUTES | TEXT PATH

TEXT ALIGNMENT
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Table 6 — Inheritance filter selection names for attributes (concluded).

Attribute Group Name

Individual Attribute Name

FILL ATTRIBUTES

FILL BUNDLE INDEX
INTERIOR STYLE

FILL COLOUR

HATCH INDEX

PATTERN INDEX
INTERPOLATED INTERIOR

EDGE BUNDLE INDEX

EDGE ATTRIBUTES

Concepts

EDGE TYPE
EDGE WIDTH

EDGE COLOUR

EDGE VISIBILITY

EDGE CLIPPING MODE
EDGE CAP

EDGE JOIN

EDGE TYPE CONTINUATION
EDGE TYPE INITIAL OFESET

PATTERN ATTRIBUTES

FILL REFERENCE POINT
PATTERN SIZE

OUTPUT CONTROL

AUXILIARY COEOUR
TRANSPARENCY
MITRE LIMIT

PICK IDENTIFIER

PICK IDENTIFIER

SYMBOL ATTRIBUTES

SYMBOL LIBRARY INDEX
SYMBOL COLOUR
SYMBOL SIZE

SYMBOL ORIENTATION

ALL ATTRIBUTES AND CONTROL
ALL

All attributes and control elements

All attributes, control elements and ASFs
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Table 7 — Inheritance filter selection names for Aspect Source Flags

ASF Group Name | Individual ASF Name
LINE TYPE ASF

LINE ASFS LINE WIDTH ASF

LINE COLOUR ASF
MARKER TYPE ASF
MARKER ASFS MARKER SIZE ASF
MARKER COLOUR ASF

TEXT FONT INDEX ASF

An example of the COPY SEGMENT element with the INHERITANCE FILTER element is as fpllows:

TEXT PRECISION ASF
TEXT ASFS CHARACTER EXPANSION FACTOR ASF
CHARACTER SPACING ASF
TEXT COLOUR ASF
INTERIOR STYLE ASF

FILL ASFS FILL COLOUR ASF

HATCH INDEX ASF
PATTERN INDEX ASF
EDGE TYPE ASF

EDGE ASFS EDGE WIDTH ASF

EDGE COLOUR ASF

ALL ASFS All aspect source flags

BEGIN METAFILE "..."

BEGIN SEGMENT (1)
LINE COLOUR (blie)

POLYLINE blue solid lipe

END SEGMENT

BEGIN DEFAULTS REPLACEMENT
LINE TYPE (dash)
END DEFAULTS REPLACEMENT

BEGIN SEGMENT (2)
LINE COLOUR (red)
INHHERITANCE FILTER (LINE ATTRIBUTES,STATE LIST)

COPY SEGMENT (1) Ted dasned

ine

POLYLINE red dashed line

INHERITANCE FILTER (LINE ATTRIBUTES,SEGMENT)

COPY SEGMENT (1) blue solid line

POLYLINE red dashed line

END SEGMENT

BEGIN PICTURE "..."

BEGIN PICTURE BODY

LINE COLOUR (green)

INHERITANCE FILTER (LINE ATTRIBUTES,SEGMENT)
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COPY SEGMENT (2) red dashed line
red dashed line
blue solid line
red dashed line

POLYLINE green dashed line
INHERITANCE FILTER (LINE ATTRIBUTES,STATE LIST)
COPY SEGMENT (2) green dashed line

green dashed line
green dashed line
green dashed line

BEGIN SEGMENT (3)
LINE COLOUR (red)
COPY SEGMENT (1) red dashed-line
INHERITANCE FILTER (LINE ATTRIBUTES,SEGMENT)
COPY SEGMENT (1) blu¢ solid line
END SEGMENT

LINE COLOUR (green)

COPY SEGMENT (3) ' red dashcd line
blue solid line

INHERITANCE FILTER (LINE ATTRIBUTES,STATE LIST)

COPY SEGMENT (3) green dashed lin
green dashed lin

w

END PICTURE
END METAFILE

The description of clipping in this subclause also applies to the protection region used for clipping and
shielding of areas. Clipping is not included in the INHERITANCE FILTER. There is a separate glement
that contro]s clipping behaviour - CLIP INHERITANCE. Its values may be either ‘state list” or ‘intersec-
tion’.

If the valug is ‘state list’,\then the clip rectangle associated with primitives in the copied segment is|that of
the last CLIP RECTANGLE encountered during interpretation in the metafile element sequence priofr to the
COPY SEGMENT klement, that is, the value in the "modal state list".

If the valu¢ iy ‘intersection’ and if both the modal state list clip indicator and the clip indicator asspciated
with the primitives of the copied segment are ‘on’, then the resulting clipping boundary is the intefl(s)ection
of the modal state list clip rectangle with the clipping boundary resulting from the application of the copy
transformation to the clip rectangle associated with the primitives. If either indicator is ‘off’, then there is
no contribution from its associated clip rectangle. To illustrate: if TA and TB are copy transformations:

BEGIN SEGMENT A
CLIP INDICATOR(ON)
CLIP RECTANGLE R1
POLYLINE P1

END SEGMENT

CLIP INHERITANCE (INTERSECTION)
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CLIP INDICATOR(ON)
CLIP RECTANGLE R2
POLYLINE P2

COPY SEGMENT (A, TA)
POLYLINE P3

P2 and P3 are clipped by R2, P1 is clipped by R2 (intersected with) TA(R1). This clipping region may turmn
out to be an 8-sided convex polygon, if TA causes rotation and skewing.

The composition of clipping rectangles continues however many levels the segment hierarchy is nested.
For ex uplc.

BEGIN SEGMENT A
CLIP RECTANGLE RO
POLYLINE PO
CLIP RECTANGLE R1
POLYLINE P1

END SEGMENT

BEGIN SEGMENT B
CLIP RECTANGLE R2
POLYLINE P2
CLIP INHERITANCE (INTERSECTION)
COPY SEGMENT (A,TA)
END SEGMENT

CLIP RECTANGLE R3

CLIP INHERITANCE (INTERSECTION)
COPY SEGMENT (B,TB)

POLYLINE P3

The effective clipping "rectangles” @are:

forPO: TB(R2 intersection TA(ROQ)) intersection R3
forP1: TB@®2intersection TA(R1)) intersection R3
forP2: TFB(R2) intersection R3

forP3: « R3

From this examgplé;-it can be seen that the effective clipping "rectangle” can in fact be an arbifrary convex
polygen. Annex’D contains recommended fallback procedures for interpreters which cannot perform such

clipping.

Segmen [P INHERI-

TANCE is ‘state list’.

4.11 Metafile states

There are a number of required sequential relationships between metafile elements, which determine
whether it is syntactically correct. For example, the Metafile Descriptor (which is the first sequence of con-
secutive elements classified as Metafile Descriptor elements) shall occur in a metafile after the BEGIN
METAFILE element and before any other elements (disregarding external and escape elements).

Conceptually, any metafile generator or interpreter may consider that the sequence of pictures and actions
represented by the metafile imply changes of state in a virtual device. The valid sequences of metafile
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elements can be therefore documented by means of a state diagram.

For the purposes of illustrating state relationships, the only significant capability of this hypothetical device
is the ability to traverse the metafile data structure from beginning to end and to identify or comprehend (as
opposed to interpret, render, or display) the metafile elements. The only significant structural component of
the machine is a "state register". The identification by this abstract machine of various metafile elements in
the sequential data structure causes the state register to assume certain values.

The defined set of metafile "states” can then be considered to be the values of the state register of this
abstract device. For Version 1 and Version 2 metafiles, the major states and the clements causing state tran-
sitions are illustrated in the state diagrams, figure 28 and figure 29. The state transitions for the minor states
are defined in tablc 9.

The states i} which each element is allowed for Version 1, Version 2, and Version 3 metafiles are described
in table 8. This table also shows the lowest metafile version for which each element is defined. Whereas
figure 28 and figure 29 define the elements causing state transitions for major metafile states,| these
definitions afre contained in the text of clause 5 for the minor metafile states (see 5.1).

This presentation of metafile states and explanation in terms of abstract interpreters is-solely for the pyirpose
of illustrating and clarifying the rules of sequentiality of metafile elements. It isinno way intended tq man-
date the behfaiviour or structure of actual metafile generators and interpreters.
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Table 8 — CGM Elements by their allowed states

CGM Major States
PCS | MDS | DR | GSS, | PDS | POS | LSS
CGM Element ver 3) DSS
1)

v1(2) vl vl v2 vl vl v2

BEGIN METAFILE (4)
END METAFILE

BEGIN PICTURE
BEGIN PICTURE BODY
END PICTURE

BEGIN SEGMENT(7), v2
BEGIN SEGMENT, v3

END SEGMENT

BEGIN FIGURE

END FIGURE

BEGIN PROTECTION REGION

END PROTECTION REGION
BEGIN COMPOUND LINE

END COMPOUND LINE

BEGIN COMPOUND TEXT PATH
END COMPOUND TEXT PATH

BEGIN TILE ARRAY

END TILE ARRAY
METAFILE VERSION
METAFILE DESCRIPTION
VDC TYPE

INTEGER PRECISION

REAL PRECISION

INDEX PRECISION
COLOUR PRECISION
COLOUR INDEX PRECISION

MAXIMUM COLOUR INDEX

COLOUR VALUE EXTENT

METAFILE ELEMENT LIST

METAFILE DEFAULTS REPLLACEMENT
FONT LIST

CHARACTER SETLIST
CHARACTER CODING ANNOUNCER
NAME PRECISION

MAXIMUM.YDC EXTENT

SEGMENT PRIORITY EXTENT

COLOUR MODEL
COLOUR CALIBRATION
FONT PROPERTIES
GLYPH MAPPING
SYMBOL LIBRARY LIST

kS
>
o]
LT e ] e

>
»
=
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Table 8 — CGM Elements by their allowed states (continued)

Concepts

CGM Major States

CGM

Element

ver

1)

PCS

MDS

DR
©)

GSS,
DSS

PDS

POS

LSS

v1(2)

vl

v2

vl

v2

SCALING MODE

COLOUR SELECTION MODE(7), v1
COLOUR SELECTION MODE, v2/3

LINE WIDTH SPECIFICATION MODE(7), v1

LINE WIDTH SPECIFICATION-MODE~2/3

1

MARKER SIZE SPECIFICATION MODE(7), v1
MARKER SIZE SPECIFICATION MODE, v2/3

EDGE
EDGE
VIDC BXTENT

'WIDTH SPECIFICATION MODE(7), v1
'WIDTH SPECIFICATION MODE, v2/3

BACK[GROUND COLOUR

DEVIQE VIEWPORT

DEVICE VIEWPORT MAPPING

DEVIQE VIEWPORT SPECIFICATION MODE
LINE REPRESENTATION

TEXT

MARKER REPRESENTATION

REPRESENTATION

FILL REPRESENTATION
EDGE
INTERIOR STYLE SPECIFICATION MODE

REPRESENTATION

LINE

HAT(
GEOM
VDC 1
VDC §

AND EDGE TYPE DEFINITION
H STYLE DEFINITION

ETRIC PATTERN DEFINITION
NTEGER PRECISION

REAL PRECISION

IR BT S P F i A

AUXI

LINE

TRAN
CLIP]
CLIP]

LIARY COLOUR
SPARENCY
RECTANGLE
INDICATOR
CLIPPING MODE

NEW

REST

MARF
EDGE

SAVH

(ER CLIPPING MODE
CLIPPING MODE

REGION

PRIMITIVE CONTEXT
DRE PRIMITIVE CONTEXT

S S Y R T A T o - S P I i et

R R R I Rl

MITR|

PROT]
GENE

TRAN

ECTION REGION INDICATOR
RALIZED'TEXT PATH MODE
E LIMIT

SPARENT CELL COLOUR

W W W WP R s W W LI R R NN RN R = e e =

e RN
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I N Rl e e R ool R le
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CGM Major States

CGM Element

ver

M

PCS

MDS

DR
3)

GSS,
DSS

PDS

POS

LSS

v1(2)

vl

vl

<
3]

vl

<
—

POLYLINE

DISJOINT POLYLINE
POLYMARKER
TEXT

RNl

KESTKICTED TEX1

e R ek

R Rele

>

APPEND TEXT
POLYGON
POLYGON SET
CELL ARRAY
GDP

RECTANGLE

CIRCLE

CIRCULAR ARC 3 POINT
CIRCULAR ARC 3 POINT CLOSE
CIRCULAR ARC CENTRE

CIRCULAR ARC CENTRE CLOSE
ELLIPSE

ELLIPTICAL ARC

ELLIPTICAL ARC CLOSE

CIRCULAR ARC CENTRE REVERSED

P e [P i S e S I i Sl e

I ] e R e R R R N

[ UHVEVEVEVIEVEVEVEVEVIEVEVEVIEY

PN PN PN PN PN| PN PN PN PN PN PN PN PN PN

CONNECTING EDGE

HYPERBOLIC ARC

PARABOLIC ARC

NON-UNIFORM B-SPLINE
NON-UNIFORM RATIONAL B-SPLINE

Al Nd Nd

POLYBEZIER
POLYSYMBOL
BITONAL TILE

TILE

LINE BUNDLE INDEX

L] R el

] S S

Al Al
[l el Ea ol alal

LINETYPE

LINE WIDTH

LINE COLOUR

MARKER BUNDLE INDEX
MARKERTYPE

MARKER SIZE
MARKER COLOUR
TEXT BUNDLE INDEX
TEXT FONT INDEX

RO RORORTRORT R

TEXT PKECISION

CHARACTER EXPANSION FACTOR
CHARACTER SPACING

TEXT COLOUR

CHARACTER HEIGHT
CHARACTER ORIENTATION

= o b et s | el b s s ] e e s s e L0 L L0 I TG W NI R e e | e s e s R e s e e s e e e e e

e e e Rl ke e e R e R e R e R el ke

e Rl ke e e R R R R e e R o Rl ke

R R e R R R R e e e Rl ke

XK X MK

105


https://iecnorm.com/api/?name=8b8a38a5c57c8be2e234623ed854fa8d

ISO/IEC 8632-1:1992 (E)

Metafile states

Table 8 — CGM Elements by their allowed states (continued)

Concepts

CGM Major States

CGM Element

ver

1

PCS

MDS

DR
(€)

GSS,
DSS

PDS

POS

LSS

v1(2)

vl

<
3%}

vl

<
N

CH

TEXT PATH
TEXT ALIGNMENT

ARACTER SET INDEX

ALTERNATE CHARACTER SET INDEX

[ORF U

> X

e Rl

4
f

9
K

FILEBUNDLEINDEX
INTERIOR STYLE
FILL COLOUR
HA'CH INDEX
PATTERN INDEX

ED
ED
ED
ED
ED

GE BUNDLE INDEX
GE TYPE

GE WIDTH

GE COLOUR

GE VISIBILITY

CO
cO

FILL REFERENCE POINT
PATTERN TABLE(7), vl
PATTERN TABLE, v2/3

LOUR TABLE(7), v1
[ OUR TABLE, v2/3

el e ke R e Rl EaRa Ry

N e e e R R e R N ol

ASPECT SOURCE FLAGS
PICK IDENTIFIER

LINE CAP

LINE JOIN

LINE TYPE CONTINUATION

RE

ED

LINE TYPE INITIAL OFFSET
TEXT SCORE TYPE

STRICTED TEXT TYPE

INTERPOLATED INTERIOR

GE CAP

ED
ED
ED
SY
SY

GE JOIN

GE TYPE CONTINUATION
GE TYPE INITIAL OEFSET
MBOL LIBRARY INDEX
MBOL COLOUR

SY
SY
ES

AP

MBOL SIZE
MBOL ORIENTATION
CAPE

MESSAGE

PLICATION DATA

>R

Rl
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PY SEGMENT

INHERITANCE FILTER

CLIP INHERITANCE

SEGMENT TRANSFORMATION
SEGMENT HIGHLIGHTING
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Table 8 — CGM Elements by their allowed states (continued)

CGM Minor States

CGM Element

FOS
v2

TOS

vl

CPS
v3

PRS
v3

TAS
v3

BEGIN METAFILE
END METAFILE
BEGIN PICTURE
BEGIN PICTURE BODY
END PICTURE

BEGIN SEGMENT

Metafile states

END SEGMENT

BEGIN FIGURE

END FIGURE

BEGIN PROTECTION REGION

END PROTECTION REGION
BEGIN COMPOUND LINE

END COMPOUND LINE

BEGIN COMPOUND TEXT PATH
END COMPOUND TEXT PATH

X(5)

X(6)

BEGIN TILE ARRAY

END TILE ARRAY
METAFILE VERSION
METAFILE DESCRIPTION
VDC TYPE

INTEGER PRECISION

REAL PRECISION

INDEX PRECISION
COLOUR PRECISION
COLOUR INDEX PRECISION

MAXIMUM COLOUR INDEX

COLOUR VALUE EXTENT

METAFILE ELEMENT LIST

METAFILE DEFAULTS\REPLACEMENT
FONT LIST

CHARACTER SET'LIST
CHARACTER CODING ANNOUNCER
NAME PRECISION

MAXIMUM VDC EXTENT
SEGMENT PRIORITY EXTENT

COLOUR MODEL
COLOUR CALIBRATION
FONT PROPERTIES
GLYPH MAPPING
SYMBOL LIBRARY LIST
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Table 8 — CGM Elements by their allowed states (continued)

CGM Minor States

CGM Element

FOS
v2

TOS

vl

CPS
v3

PRS
v3

TAS
v3

SCALING MODE

COLOUR SELECTION MODE

LINE WIDTH SPECIFICATION MODE
MARKER SIZE SPECIFICATION MODE
EDGE WIDTH SPECIFICATION MODE

VDC EXTENT

Concepts

BACKGROUND CULUUK

DEVICE VIEWPORT

DEVICE VIEWPORT MAPPING

DEVICE VIEWPORT SPECIFICATION MODE

LINE REPRESENTATION
MARKER REPRESENTATION
TEXT REPRESENTATION
FILL REPRESENTATION
EDGE REPRESENTATION

INTERIOR STYLE SPECIFICATION MODE
LINE AND EDGE TYPE DEFINITION
HATCH STYLE DEFINITION

GEOMETRIC PATTERN DEFINITION
VDC INTEGER PRECISION

VDC REAL PRECISION
AUXILIARY COLOUR
TRANSPARENCY
CLIP RECTANGLE
CLIP INDICATOR

Ll I

LINE CLIPPING MODE
MARKER CLIPPING MODE
EDGE CLIPPING MODE
NEW REGION

SAVE PRIMITIVE CONTEXT

RESTORE PRIMITIVE CONTEXT
PROTECTION REGION INDICATOR
GENERALIZED TEXT PATH MODE
MITRE LIMIT
TRANSPARENF-CELL COLOUR

108


https://iecnorm.com/api/?name=8b8a38a5c57c8be2e234623ed854fa8d

ISO/IEC 8632-1:1992 (E)
Concepts Metafile states

Table 8 — CGM Elements by their allowed states (continued)

CGM Minor States

CGM Element FOS | TOS | CPS | PRS | TAS
v2 vl v3 v3 v3
POLYLINE X X X
DISJOINT POLYLINE X X X
POLYMARKER
TEXT
RESTRICTED TEXT
APPEND TEXT X
POLYGON ’
POLYGON SET
CELL ARRAY
GDP

RECTANGLE

CIRCLE

CIRCULAR ARC 3 POINT
CIRCULAR ARC 3 POINT CLOSE
CIRCULAR ARC CENTRE

CIRCULAR ARC CENTRE CLOSE
ELLIPSE

ELLIPTICAL ARC

ELLIPTICAL ARC CLOSE

CIRCULAR ARC CENTRE REVERSED

CONNECTING EDGE

HYPERBOLIC ARC

PARABOLIC ARC

NON-UNIFORM B-SPLINE
NON-UNIFORM RATIONAL B-SPLINE

POLYBEZIER
POLYSYMBOL
BITONAL TILE X
TILE X
LINE BUNDLE INDEX
LINE TYPE

LINE WIDTH

LINE COLOUR

MARKER BUNDLE INDEX
MARKER TYPE

MARKER SIZE

MARKER COLOUR

TEXT BUNDLE INDEX

TEXT FONT INDEX

TEXT PRECISION

CHARACTER EXPANSION FACTOR
CHARACTER SPACING

TEXT COLOUR

CHARACTER HEIGHT
CHARACTER ORIENTATION

>
bl

>
D4 Dd 4 | R X | X

>

P I B Bl il e
>
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Table 8 — CGM Elements by their allowed states (concluded)

CGM Minor States

CGM Element

FOS
v2

TOS
vl

CPS
v3

PRS
v3

TAS
v3

TEXT PATH
TEXT ALIGNMENT
CHARACTER SET INDEX

ALTERNATE CHARACTER SET INDEX

FILL BUNDLE INDEX
INTERIOR STYLE

Concepts

FILL COLOUK
HATCH INDEX
PATTERN INDEX

EDGE BUNDLE INDEX
EDGE TYPE

EDGE WIDTH

EDGE COLOUR

EDGE VISIBILITY

R R

FILL REFERENCE POINT
PATTERN TABLE
COLOUR TABLE
ASPECT SOURCE FLAGS
PICK IDENTIFIER

LINE CAP

LINE JOIN

LINE TYPE CONTINUATION
LINE TYPE INITTIAL OFFSET
TEXT SCORE TYPE

RESTRICTED TEXT TYPE
INTERPOLATED INTERIOR
EDGE CAP

EDGE JOIN

EDGE TYPE CONTINUATION

EDGE TYPE INITIAL OFFSET
SYMBOL LIBRARY INDEX
SYMBOL COLOUR

SYMBOL SIZE

SYMBOL ORIENTATION

ESCAPE

MESSAGE
APPLICATION DATA
CORY"SEGMENT
INHERITANCE FILTER

Rl

e Re

e Rele

e Reke

CLIP INHERITANCE
SEGMENT TRANSFORMATION

SEGMENT HIGHLIGHTING
SEGMENT DISPLAY PRIORITY
SEGMENT PICK PRIORITY

Notes on the state tables:

1. The "ver" column in the tables indicates the lowest metafile version in which the element may appear.

2. These entries define the lowest metafile version for which this state is defined. Therefore "v1" indicates the
state is defined for Version 1 metafiles (hence also for Version 2 and Version 3 metafiles); "v2" indicates that
the state is defined for Version 2 metafiles (hence also for Version 3); and "v3" indicates that the state is defined
only for Version 3 metafiles.
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3.

Minor States :

FOS
TOS
CPS
PRS
TAS

Defaults replacement mode is not really a metafile state, but for implementation purposes it behaves as one and
so has been included in this table.

The Metafile Closed State is not included in this table — BEGIN METAFILE is the only element allowed in
this state.

ey ats N1

COMPOUND LINE element.

END COMPOUND TEXT PATH is only aiiowed in Compound Path State when that siaie was eniered by ihe

BEGIN COMPOUND TEXT PATH element.

These elements have state rules which are different depending upon the metafile version. For example,
) i picture body

Picture Closed State

Vletafile Descriptor State

faults Replacement Mode
obal Segment State

Pfcture Descriptor Segment State
Picture Descriptor State

Pjcture Open State

Lpcal Segment State

Flgure Open State

Text Open State
CQompound Path State
Protection Region State
Tile Array State
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Table 9 — CGM state transitions into and out of minor states

Concepts

4.12 Registration

Element Original state | Final state
BEGIN FIGURE GSS,LSS,POS | FOS

END FIGURE FOS previous state
TEXT (not-final) GSS,LSS,POS | TOS
RESTRICTED TEXT (not-final) GSS,LSS,POS | TOS
APPEND TEXT (final) TOS previous state
BEGIN COMPOUND LINE GSS,LSS,POS | CPS

END COMPOUND LINE CPS previous state
BEGIN-COMPOUND-TEXT PATH—GSSESS;POS—/—EPS

END COMPOUND TEXT PATH CPS previous state
BEGIN PROTECTION REGION GSS,LSS,POS | PRS

END PROTECTION REGION PRS previous state
BEGIN TILE ARRAY POS TAS

END TILE ARRAY TAS previous state

For certain glements, the CGM defines value ranges of parameters as being reserved for registration. The
meanings of these values will be defined using the established procedutes of the ISO International Rggistra-
tion Authorjity for Graphical Items. These procedures do not apply to values and value ranges defined as
being reseryed for implementation-dependent or private use; thesevalues and ranges are not standardjzed.

Applications therefore shall not usc parameter values in the-reserved ranges for implementation-depgendent

or private uye. Those metalile elements that will be affected by registration of graphical items are

COLOUR MODEL LINE TYPE HATCH STYLE

COLOUR CALIBRATION LINE CAP EDGE TYPE

FONT PROPERTIES LINE JOIN EDGE CAP

GLYPHMAPPING LINE TYPE‘CONTINUATION  EDGE JOIN

SYMBOL LIBRARY LIST MARKERTYPE EDGE TYPE CONTINUATION
BITONAL TILE TEXT SCORE TYPE GENERALIZED DRAWING PRIMITIVE
TILE RESTRICTED TEXT TYPE ESCAPE

Registration of character sets’ for use with the CHARACTER SET LIST element is according to the pro-
cedures estpblished by,ISO 2375. Registration of glyph collections is according to the procedufes and
registry defined by ISO/IEC 10036. ISO/IEC 9541-1 defines procedures for registering naming authorities

for fonts,

d suggests standard naming conventions to use in specifying or registering fonts (it dpes not
itself, howgver, establish font registration procedures, a registration authority, or a font registry).
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Registration

Concepts
1
METAFILE
GLOSED
Begin
Metafile
Metafile End.
. Metafile
Desgriptor
El t
emen End

2
METAFILE
DESCRIPTION

External Metafile
Element

Begin
Picture
Ricture Begin Ricture
Desscriptor External
Element Element
3 5
< PICTURE External PICTURE D
DESCRIPTION Element CLOSED

Begin
Picturé
Body

End
Picture

All CGM picture elements p

excepl APPEND TEXT,*not final"TEXT, External
ot final" RESTRICTED TEXT - PICTURE ’ Element
OPEN

Figure 28 — State diagram for Version 1 metafiles

NOTE 1 "External Element" in figure 28 denotes the set containing both the Escape Elements and the External Ele-
ments.
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Registration Concepts

METAFILE

CLOSED

END METAFILE A /\

BEGIN METAFIL

meianie
Descriptor AV, / BEGIN SEGMENT \
Eloment -~
N DESCRIPTION  / Elemant SEGMENT

OPEN

N

BEGIN PICTURE Segment Attribute

END SEGMENT

Picture
Descriptor
Element

External
Element

PICTURE
CLOSED

PICTURE
DESCRIPTION

BEGIN PICTURE

END PICTURE

PICTURE
OPEN

END SEGMENT

Segment Attribute

All.Control, Graphical Primitive, Attribute, Escape and

A | "External Elements except NEW REGION,CONNECTING EDGE,
APPENB-TEXF-“notfina FEXT“rot final"RESTRICTED TEXT

plus COPY SEGMENT, INHERITANCE FILTER and CLIP CONTROL

Figure 29 — State diagram for Version 2 metafiles.

NOTE 2 "External Element" in figure 29 denotes the set containing both the Escape Elements and the External Ele-
ments.
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5 Abstract specification of elements

5.1 Introduction
The metafile elements are discussed in this clause.
The Delimiter Elements (see 5.2) delimit significant structures within the Metafile.

The Metafile Descriptor Elements (see 5.3) describe the functional content, default
identification, and characteristics of the CGM.

2-1:1992 (E)

conditions,

The Pi¢ture Descriptor Elements (see 5.4) define the extent of VDC space and declare the paran]

of attribute elements for the entire picture.

The Cqntrol Elements (see 5.5) specify size and precision of coordinate space and format des
the C elements.

The Graphical Primitive Elements (see 5.6) describe geometric objects in the CGM.

The Attribute Elements (see 5.7) describe the appearance of graphical primitiy¢ elements.

The Esgape Elements (see 5.8) describe device- and system-dependent €lements used to construc

ternal Elements (see 5.9) communicate information not directly related to the generation
ge.

The Seggment Elements (see 5.10) provide for the grouping and manipulation of elements.

The fo
ing. E
cit relgj
The m
the ele
this cla
on the
clause.

The d

fionships is added to clarify how the element fits into the system.

ptafile version in which an element may appear is specified in table 8. Figure 28 and figu

use for the minor metafile statesi(see table 9). For elements whose state restrictions diffe
metafile version, the state. restrictions are described in the individual element descript

a types used in this.clause and elsewhere in this International Standard are defined in tabl

Type IX parameters, used-as enumeration selectors in some elements, have a fixed number of
defined and standatdized meanings, and have other values available for implementatior
definitfon and us€/~The standardized values may be expanded in future versions of the CGM
possible conflict_with user-defined values, the standardized and user-available values are assig
tinct rgnges 0f the IX parameter. Negative values of IX are allocated for private or impl
dependentmeanings, and non-negative values are reserved for (future) standardization.

'mat used throughout this clause to define the Metafile element set separates functionality
ich element is named, the parameters are deseribed, data types are listed, and a descriptic

cter modes

riptions of

[ a picture.

pf a graphi-

 from cod-
n of impli-

e 29 define

ments causing state transitions for major metafile states. These definitions are contained i the text of

 depending
ons of this

10.

A\

values with
-dependent
. To avoid
ned to dis-
pPmentation-

Type SF (string fixed) parameters are not subject to the character set control and switching mechanisms of

type S parameters (see 4.3.4.5).

Combinations of simple types are also be used where n is an unspecified number (for example, nP or

2R,2I). Also, lists of types can be expressed (for example, LLE,R,E).

How these data types are represented in a given encoding of the CGM is specified in the subsequent encod-

ing parts of ISO/IEC 8632.
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Table 10 — Data type definitions and abbreviations
Data Types Meaning
CI Colour Index Non-negative integer pointer into a table of colour values.
CCO | Colour component One component of a coiour direct vaiue.
CD Colour Direct Three-tuple or four-tuple of CCO values (as determined
by COLOUR MODEL) for colour definition within one of the
supported colour models.
CO Colour Cl, if the value of COLOUR SELECTION MODE is ‘indexed’
CD, if the value of COLOUR SELECTION MODE is ‘direct’
E Enumerated Set of standardized values. The set is defined by enumerating
the identifiers that denote the values.
I Integer Number with no fractional part.
IX Index Integer pointer into a table of values, or integer used to, select
from among a sct of cnumcrated values.
P Point Two VDC values representing the x and y coordipates of a
point in VDC space.
R Real Number with integer and fractional portion,%nly one of which
need exist.
S String Sequence of characters.
VDC| | VDC value Single real or integer value (as detgrmined by VDC TYPE)
in VDC space.
SS Size Specification VDC if applicable specifiCation mode is ‘absolute’
SS applies to such metafile aspects as line width and marker size.
See table 11 for resolition of SS (to VDC or R) for cach affected
primitive and aspéct.
D Data Record User-defined\and otherwise non-standardized record
of data that:accompanies elements such as APPLICATION DATA,
ESCAPE, and GENERALIZED DRAWING PRIMITIVE.
N Name Identifier for a segment, pick or context. Realization is integer.
Range is dependent on NAME PRECISION.
vC Viewport Coordinate Single real or integer value as determined by the DEVICE
VIEWPORT SPECIFICATION MODE:
— R, fraction [0..1] of default viewport
— I, millimetres (scaled)
— 1, native device units.
VP ViewportyPoint Two VC values representing the x and y coordinates of a
point in viewport specification space.
UI8 8-bit-Unsigned Integer An unsigned integer in the range 0..255, represented in each
of the encodings with a precision equivalent to 8 binary bits.
UI32 32-hit Insigned Integer An nncignpd inregpr in the range O (231 _ 1) rpprege,m_e,d_i_n_each_o_f
the encodings with a precision equivalent to 32 binary bits.
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Introduction

Table 10 — Data type definitions and abbreviations (concluded)

Data Types

Meaning

BS Bitstream

A binary data object, given an encoding-dependent

representation in each of the encodings (part 2, part 3, part 4),

which consists of a compressed stream of the binary representations of
other CGM datatypes (e.g., colours), compressed according to one of a
number of standardized techniques defined in this part of this
International Standard.

SDR | Structured Data Record

A record of data comprised of a list of zero or more

Tembers. Each member 1S a [yped Sequernce of dara eiements of the
same data type. A typed sequence contains: a data type indicatl ,

a data count, and that many items of the indicated type. The
type may be SDR itself, or one of the above data types.* Sec annex C
for the precise definition of the structure and grammar of SDR.

T

SF String Fixed

Sequence of characters, comprising string parametérs of
non-graphical text strings, not subject to character attributes and|controls.

Data fype CO is not a basic data type — it represents either CI or CD depending upon the curfent value of
the COLOUR SELECTION MODE element. The colour selection-mode is the same for all pfimitives and
attribites at any given point in the metafile. Similarly, data type.SSis not a basic data type —]it represents
either] VDC or R, depending upon the value of an associated spécification mode. The relevant [specification

mode| is either LINE WIDTH SPECIFICATION MODE; MARKER SIZE SPECIFICATI
EDGE WIDTH SPECIFICATION MODE, or INTERIOR/STYLE SPECIFICATION MODE,

the pdrticular attribute.

N MODE,
cpending on

These specification modes may have the values_‘scaled,” ‘absolute,” ‘fractional,” or ‘mm.” When the value
is ‘abyolute,’ then an associated parameter of type SS resolves to the basic data type VDC. Othgrwise, asso-
ciated SS parameters resolve to the basic datatype R.

Table|11 defines which specification mode controls the resolution of SS, to VDC or R, for gach metafile

paramjeter whose data type is SS.

Table 11 — Specification mode contolling SS resolution for each affected aspedt
Specification Affected Parameters
Mode
Element Parameter
LINE REPRESENTATION line width specifier
LINE WIDTH SPECIFICATION MODE LINE AND EDGE
TYPE DEFINITION dash cycle repeat length
N-T LINE WIDTH line width specitier
MARKER SIZE SPECIFICATION MODE MARKER REPRESENTATION | marker size specifier
MARKER SIZE marker size specifier
EDGE WIDTH SPECIFICATION MODE EDGE REPRESENTATION edge width specifier
EDGE WIDTH edge width specifier
HATCH STYLE DEFINITION hatch direction vectors specifier
INTERIOR STYLE SPECIFICATION MODE | HATCH STYLE DEFINITION duty cycle length
PATTERN SIZE pattern size specifier
INTERPOLATED INTERIOR reference geometry

ISO/IEC 8632 defines the syntax and semantics of the elements that may occur in a metafile. To aid
designers of metafile interpreters in achieving uniformity of results, three categories of errors and dcgencra-

cies in metafile contents are identified.
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a) syntax errors;
b)  geometric degeneracies;
¢)  mathematical singularities and ambiguities.

Annex D defines each of these, identifies some of specific occurrences and contains suggestions for reason-
able responses.
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5.2 Delimiter elements

5.2.1 BEGIN METAFILE

Parameters:

identifier (SF)

Desgription:
[his is the first element of a metafile. It demarcates the beginning of the Metafile Descriptor.
BEGIN METAFILE shall occur exactly once in a metafile. The identifier paramgter is available for
ise by metafile generators and interpreters in a manner that is not further standardized.

NOTE — If more than one CGM is to be recorded on the same output mediumi,each shall be agldressed by
reference to its BEGIN METAFILE element.

Refprences:
4.2

5.2.2 END METAFILE

Parjameters:
None

Dedcription:
This is the last element of a métafile.

END METAFILE shall occur exactly once in a metafile.

Reflerences:
4.2

5.2.3 BEGIN:PICTURE

Paramefers:
identifier (SF)

Description:
This is the first element of a picture. It demarcates the beginning of the Picture Descriptor. It forces
all picture descriptor, control, and attribute elements which are subject to default to return to the
default values. The identifier parameter is available for use by metafile gencrators and interpreters
in a manner that is not further standardized.

For compatibility with ISO 2022, designating and invoking controls which may occur within the
string parameters of TEXT, APPEND TEXT, RESTRICTED TEXT and GENERALIZED
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5.2.4 BEGIN PICTURE BODY

120

NOTE — BEGIN PICTURE and END PICTURE bound the set of elements of a single-picture in th
Evety picture in a metafile is totally independent from every other picture and alwaysstarts with a
PIC

References:
4.2

Paramegters:
None

Description:
Thik element demarcates the end of the Picture Descriptor and the beginning of the body of
turg. It thus informs the meétafile interpreter of the transition from the Picture Descripto]
graphical primitive, attribute, and control elements that define the picture.

If 4 new picture beging with a cleared view surface, the initial colour of the view surfac
colpur specified by th¢e BACKGROUND COLOUR element, if that element is present in the
Degcriptor, or,by:the default background colour, if the BACKGROUND COLOUR element is not
present in the Picture Descriptor.

surface clearing 1S not standardized, interpreters are iree t0 cCompose 1mmages by overlaymng pi

lements

DRAWING PRIMITIVE elements, the way that BEGIN PICTURE forces the character set to
assume its default value is as follows:

BEGIN PICTURE causes the character set selected by the default value of CHARACTER SET
INDEX to be designated as the current GO set and invoked into positions 2/1 through 7/14 of the

7-bit or 8-bit code chart.

BEGIN PICTURE also designates the character set selected by the default value of ALTER-

NATE CHARACTER SET INDEX as the current G1 set and also as the current G2 set.

In an 8-bit environment, BEGIN PICTURE invokes that default G1 set into code chart positions

10/1 ¢ 18 /1 4 (oe 10NNt 18718 1 fthhn (51 cat 1o o (]k charactar caty

LU TU 17137 \VLI TUJU TV T oo HtHe-or—SetiS5a—ro—-endfracter5et 70

1" "

Here, the terms "designate”,
defined for them in ISO 2022.

invoke", "GO set", "G1 set", and "G2 set" have the’mg¢anings

S arats e

BEUILN

FURE. This independence is enforced by returning the modal values of allelements to their| default
values at the start of the picture,

he pic-
to the

e is the
Picture

Eadh piCture defines a graphical image independent of the other pictures. As suggested in apnex D,
presentation of each picture on a cleared view surface is the most expected action. Becau

e view

References:
4.2
D.4.1

tures.
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5.2.5 END PICTURE
Parameters:
None

Description:
This is the last element of a picture.

Only external and escape elements may occur between END PICTURE and BEGIN PICTURE or
between END PICTURE and END METAFILE.

Rdferences:
4.2
D.4.1

5.2.6 BEGIN SEGMENT

P4rameters:

segment identifier (N)
Déscription:

This is the first element of a segment. All subsequent elements until the next END SEGMENT will
belong to this segment.
References:

42
4.10.3

5.2.7 [END SEGMENT

P4rameters:

None

Deseription:

This is the last element of a segment. Subsequent elements will no longer belong to a scgment.

References:
42
4.10.3

121


https://iecnorm.com/api/?name=8b8a38a5c57c8be2e234623ed854fa8d

ISO/IEC 8632-1:1992 (E)

Delimiter elements

5.2.8 BEGIN FIGURE

Parameters:

none

Description:
This is the first element of a closed figure. All subsequent elements until the next END FIGURE

will

be part of the closed figure.

Abstract specification of elements

Refereches:

4.2

4.6.11

5.29 END

FIGURE

Parameters:

nong

Description:
This| element terminates the current closed figure.

If th

point of the last line element is not coincident:with the current closure point, then the current
gion is closed by a line segment connecting the last point of the preceding line element
currgnt closure point. This line becomes.@'part of the implicit boundary specification. If th

FIG

prinm

previiously closed is empty, or if the last point of the last line element is coincident with the

clos
this

clement.

References:

42
4.6.

5.2.10 BE

]
NI DR AOTEROTIOANDRDROION

1re point, or if the last elemient was a filled-area primitive, then no line segment is geners

e current region has not yet been closed by a-preceding NEW REGION element and if the last

subre-
to the
e END

URE was preceded by a CONNECTING EDGE element, which was itself preceded by| a line
itive, then this line also becomes part of the edge specification. If the region which hgs been

current
ited by

AN T INU LT LU TIVIN INGUIUIN

Parameters:

region index (IX)

Description:
Line and fill primitives which are present between the BEGIN PROTECTION REGION and END
PROTECTION REGION are used to construct a protection region. The region is used cither for
clipping or for shielding, as specified by the PROTECTION REGION INDICATOR e¢lement. The
defined region is associated with the region index parameter, by which it may subsequently be
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referenced by the PROTECTION REGION INDICATOR element.

ferences:
42
45.2
454

END PROTECTION REGION

None

scription:
This is the last element of a protection region definition.

ferences:
4.2
45.2
454

BEGIN COMPOUND LINE

fameters:
none

scription:
This is the first element of a compound line. All subsequent elements until the next
POUND LINE willsbe part of the compound line. The compound line entity will hav
line attributes and-will be treated as a single line primitive. Line attributes shall not
while construgting a compound line.

ferences:
4.2
4612

'ND COM-
b consistent
be changed

5.213

Pa

De

END COMPOUND LINE

rameters:
None

scription:
This is the last element of a compound line definition.
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References:

42
4.6.1.2

5.2.14 BEGIN COMPOUND TEXT PATH

Parameters:

non¢

Description:
Thig is the first element of a compound text path. All subsequent elements untihthe next END

COMPQOUND TEXT PATH will be part of the compound text path. Attributes shall not |appear

NJYVAL NS UL NS R Audn Rk LA Ak

within the definition of the compound text path. The display of text along the'compound text|path is
desqribed in clause 4.

References:
42
455
47.8.2
477R

5.2.15 END COMPOUND TEXT PATH

Parameters:
Norje

Description:
Thi$ is the last element of\a compound text path definition.

References:
42
455
47B.2
4718

5.2.16 BEGIN TILE ARRAY

Parameters:

position (P)

cell path direction (one of: 0, 90, 180, 270) (E)
line progression direction (one of: 90, 270) (E)
number of tiles in path direction (I)

number of tiles in line direction (I)
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number of cells/tile in path direction (I)
number of cells/tile in line direction (I)
cell size in path direction (R)

cell size in line direction (R)

image offset in path direction (I)

image offset in line direction (I)

image number of cells in path direction (I)
image number of cells in line direction (I)

Description:

Delimiter elements

Rq

A tile array is defined as follows:

The point specified by the position parameter is used to place the tile array. The'€omc
cell with information content in the first tile is placed at the specified point.

The cell path direction parameter defines the direction of progression of suecessive cells
relative to the VDC x-axis. The line progression direction parametcrdefines the dired
gression of successive cell lines and is expressed as a direction relative, to the cell path d

The values of the cell size in path direction and cell size in line\di¥ection paramcters a
units of number of cells per VDC unit.

The values of the cell size in path direction and number of cells/tile path direction
together define the length and granularity for each ling in the tile, hence the tile size in
direction. The cell size in line direction and nymber of cells/tile in line direction
together implicitly define the tile size in the ling\progression direction.

The tiles in the tile array define a rectangular-region of VDC space — a "tiling space’
graphical image, which is that portion ofth¢ tile array with information content, need 1|

of cells parameters specify the rectarigle within the tiling space which actually has info
tent. See figure 5.

All cells in all tiles of the tile-array are encoded, regardless of whether or not they have
content.

NOTE — It is recommended that metafile generators set these "border” cells, which have no inf
tent, identically tothe-background colour. Metafile interpreters should not draw these border cel

pferences:
42
4.6.5.2
D.4.5.13

r of the first

along a line
tion of pro-
rection.

e defined in

parameters
the ccll path
parameters

. The actual
ot (in fact in

large tiled images probably will not) o¢cupy the full rectangle. The image offset and impage number

'mation con-

information

brmation con-
S.

5.2.17 END TILE ARRAY

Parameters:

None

Description:

This is the last element of a tile array definition.

wn
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References:
42
4.6.5.2
D.4.5.13
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5.3 Metafile descriptor elements

5.3.1 METAFILE VERSION

Parameters:

version (I)

Description:

the Metafile Descriptor of every metafile.
METAFILE VERSION shall appear exactly once in the Metafile Descriptor:

Reflerences:
4.3.1

5.3.2 METAFILE DESCRIPTION
Paameters:

description (SF)

Degcription:
The contents of the metafile are described in a non-standardized way by this centry.

version, time and date, author; place of origin, etc.

References:
43.1

5.3.3 YDC TYPE

Parameéters:

NOTE — This element allows the €GM to be identificd with such descriptive text as generating

The metafile conforms to the specified version of the CGM Standard. This elemcnt shdll occur in

product and

vdc type (one of: integer, real) (E)

Description:

The vdc type parameter is an enumerative value that declares the data type, integer or real, of the

Virtual Device Coordinates.

References:
43
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5.3.4 INTEGER PRECISION

Parameters:

The form of the parameter depends on the specific encoding.

Description:
The precision for operands of data type integer (I) is specified for subsequent data of type I. The
precision is defined as the field width measured in units applicable to the specific encoding.

Referelllces:
4.3

5.3.5 REALL PRECISION

Parameters:

Thel form of the parameter depends on the specific encoding.

Description:
The| precision for operands of data type real (R) is specified for subsequent data of type R. The pre-
cisipn is defined as the field width measured in units-applicable to the specific encoding. Th¢ preci-
sior] may consist of parameters that define subfields.of data type R.

References:
4.3

5.3.6 INDEX PRECISION

Parameters:
The| form of the parameter depends on the specific encoding.
Description:

The| preeision for operands of data type index (IX) is specified for subsequent data of type IX. The
pregision is defined as the field width measured in units applicable to the specific encoding.

References:
4.3

5.3.7 COLOUR PRECISION

Parameters:

The form of the parameter depends on the specific encoding.
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scription:

The precision for operands of datatype colour component (CCO) is specified for subsequent data of

type CCO. The precision is defined as the field width measured in units applicable to
encoding.

References:

43

the specific

5.38

Pa

D¢

R

5.39

P34

Dq

Rq¢

COLOUR INDEX PRECISION

rameters:
The form of the parameter depends on the specific encoding.
scription:
The precision for operands of data type colour index (CI) is specified for subsequent dat

The precision is defined as the field width measured in units applicable to the specific en

ferences:
4.3

MAXIMUM COLOUR INDEX

rameters:

maximum colour index (CI)
pscription:

The maximum colour index parameter represents an upper bound (not necessarily tha

bound) on colourindex values that will be encountered in the metafile.

pferences:
4.3

5.3.10

h of type CI.
coding.

Icast uppcr

| COLOUR VALUE EXTENT

Parameters:

colour value mapping specifier
if the colour model is RGB or CMYK,
minimum colour value (CD)
maximum colour value (CD)

if the colour model is CIELAB, CIELUV, or RGB-related
3 pairs of colour scale and colour offset (6R)
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5.3.11 METAFILE ELEMENT.LIST

130

References:

Parameters:

Description:

Description:

For colour models RGB and CMYK, the parameters represent an extent which bounds the direct
colour values that will be encountered in the metafile. It need not represent the exact extent of
colour values contained in the metafile. The minimum colour value and maximum colour value
parameters are 3-tuples or 4-tuples giving the colour components corresponding to the normalized
colour space, zero to one for each component. The values given will depend upon the colour model
RGB or CMYK selected for use in the metafile.

For colour models CIELAB, CIELUV, and RGB-related the parameters represent the scale and
offset that relate each component of a direct colour value to the colour value of the corresponding
he—three-pai e : S direct

preci-
ERN
nt the

n bits;
results

1 ersion 1 and Version 2 metafiles support only RGB.

2 Hor example, if CD;, i=1,2,3, denotes the ith component-Of the colour direct value, then the correspond-
ing cplour value in CIELAB or CIELUV colour space is obtained through: scale;"CD; + offset;, wherq scale;
and qffset;, i=1,2,3, denote the colour scale and colourceffset for the ith colour component. The morIvation
for this is representational rather than colorimetric. TFhe range of values for L*, a" and b", for exa ple, is

typichlly 0<L *<100.0, —128<a "<127, —128<b " <127,

4.7.6

The [form of the,parameter is encoding dependent.

All ¢f'the elements that may be encountered in the metafile and that arc not mandatory are [listed.
(Mandatory elements are those which shall be contained in every syntactically correct metafile.)

METAFILE ELEMENT LIST shall appear exactly once in the Metafile Descriptor of every
metafile. The list represents an upper bound of functional capability. It need not be the least upper
bound. Every element in the metafile shall be in the list, but the list may include elements not found
in the metafile.

Shorthand names are provided for use in the metafile elements list. These names may be used in
conjunction with individual element names in the element list. The shorthand names, presented
according to the lowest metafile version in which they may be appear, are
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Version 1 Version 2 Version 3
DRAWING SET VERSION 2 SET VERSION 3 SET
DRAWING PLUS CONTROL SET | EXTENDED PRIMITIVES SET

VERSION 2 GKSM SET

The elements included in each of these sets are listed in sub-clause 4.3.2.

NOTE — The information carried by this element can be used by the interpreters to determine the maximum
facilities necessary for interpreting the metafile.

Ref

4

5.3.12

Par

Des

rences:
}.3.2

METAFILE DEFAULTS REPLACEMENT

hmeters:
Picture Descriptor, Control, Primitive Attribute, Escape, External, and Segment elements

cription:
Fach element in the element list shall have the same format, meaning, and parameter data
Hoes when it occurs outside the METAFILE DEFAULTS REPLACEMENT element.
bives default values for those CGM clements,for which defaults make sense. Substitute
ment values for the defaults may be defingd with the METAFILE DEFAULTS REPLA
Any subset of the picture descriptor, ¢ontrol, primitive attribute, and segment clements
piven defaults in clause 6 may be inclided. The default values set by the Metafile Defaulf
ment, or the defaults defined incolause 6, where explicit values are not included in th
Dcfaults Replacement, arc resumed at each BEGIN PICTURE.

The parameters in the defanlts replacement list are order dependent. When an element
fered in the defaults replacement list, the value replaces the current default value for the ¢
hn element occursmore than once in the defaults replacement list, then the last value sped
default value uséd,by BEGIN PICTURE.

ting corrsponding elements. The format of the parameter list is not further claborated hg
to allow-freedom for encodings to treat this complex element in the manner best suited to
ings.

types as it
Clause 6
Dr replace-
CEMENT.
which are
s Replace-
e Metafile

is encoun-
lement. If
ified is the

The content-and format for elements in the default list are the same as the content and forpat for set-

re in order
the encod-

An element that sets a default value in the defaults replacement list shall set the value in
specification mode. The current specification mode when processing the list is either

When a value has more Tan one Speciicanon mode, this starmdard defines-itsdefauttforcach mode.

the current
the decfault

mode defined by ISO/IEC 8632, or the mode most recently set by an element in the list. The list

may contain elements that set values in more than one mode.

Elements in the list are processed sequentially. If a value is defined more than once in the list, the

default that actually takes effect is the one set latest in the list.

NOTE — Segment elements may appear in the METAFILE DEFAULTS REPLACEMENT only
2 and Version 3 metafiles.

for Version
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References:
433

5.3.13 FONT LIST

Parameters:

font names (nSF)

Description:
This element permits selection of named fonts via TEXT FONT INDEX. The first fonb defjned in
the [font list is assigned to index 1. The second to index 2, etc. The syntax andnmeaning|of the
strinigs comprising the font names are not specified by this International Standard¢

NOTE — For maximum portability of metafiles, it is recommended that the naming procedures defined by
ISO[IEC 9541 be used. There currently is no central font registration authority- within ISO which gperates
accqrding to the conventions of ISO/IEC 9541. An amendment to this part{ef this International Sfandard,
Rulds for Profiles, currently at the stage of Draft Amendment, contains specifications for effective utflization
of the FONT LIST elcment.

References:
434
47B.2

5.3.14 CHARACTER SET LIST

Parameters:

list pf:

chpracter set type (one of: 94-character G-set,
96-character G-set,
94-character multibyte G-set,
96-character multibyte G-set,
complete code) (E),
depignation'sequence tail (SF)

Descriptions
The CITARACTER SET LIST element declares the character sets that may be named in subgequent
CHARACTER SET INDEX and ALTERNATE CHARACTER SET INDEX clements and estab-
lishes the character set index value that is associated with each of these character sets.

The first character set declaration in the list names the character set whose character set index value
is to be 1. Likewise, the second, third, fourth, etc., character set declarations name the character sets
whose index values are to be 2, 3, 4, etc.

Each character set declaration has two parts: the character set type parameter and the designation
sequence tail parameter. The type specifics which type of character set is being declared (that is,
which type of IS0 2022 designating escape sequence is associated with that character set). The tail

consists of the character or characters that forms the "tail end" of such designating escape sequences
for that character set.
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NOTE — Information regarding the designation sequence tail parameter can be found in the International

Register of Coded Character Sets to be Used with Escape Sequences. This register is maintained by the
Reagictration A -'hori{y for ISO 2375, which is the European Computer Manufacturers Association (ECMA).

afgistaudn Auu 130 L2 the bEurgpean Computer nac

Rue du Rhone 114, CH-1204, Geneva, Switzerland.

References:

434

AN

A
4./.3.L

Paframeters:

2

CHARACTER CODING ANNOUNCEK

coding technique (E)

Qorintiane
o\l IPIIUII .

This element informs the metafile interpreter of the code extehs§ion capabilities assumed by the
metafile generator.

‘Coding technique’ identifies the code extension techniqué.and environment assumed by the genera-
tor of the metafile. These code extension capabiliticsapply only to the string parametefs of TEXT,
APPEND TEXT, RESTRICTED TEXT and possible GENERALIZED DRAWING PRIMITIVE
(GDP) elements. Whether ‘coding technique’ applies to string parameters within the data record of
a given GDP depends upon the definition of the)particular GDP. The defined values and their mean-
ings are

BASIC 7-BIT

Character sets are switched by ‘using CHARACTER SET INDEX, which designat¢s a set into
GO.

If ALTERNATE CHARACTER SET INDEX appears in the METAFILE ELEMENT LIST, it
signals that the G1-sét may be accessed using SI/SO as described in ISO 2022.
BASIC 8-BIT

Character sets are switched by using CHARACTER SET INDEX and ALTERNATH CHARAC-
TER-SET INDEX.

The G1 set may be accessed by characters from columns 10 to 15 of an 8-bit code chart. No
Tocking or single shifts are used within the text string.

EXTENDED 7-BIT

Sets GO, G1, G2, and G3 may be invoked using the 7-bit encoding of any of the locking shifts or
single shifts, in conformance with ISO 2022. CHARACTER SET INDEX selects GO and
ALTERNATE CHARACTER SET INDEX selects both G1 and G2. Designation of G2 and G3
may be done within text strings, in conformance with ISO 2022. (Designation of GO and G1
may not be done in this fashion.)

EXTENDED 8-BIT

Sets GO, G1, G2, and G3 may be invoked using the 8-bit encoding of any of the locking shifts or
single shifts, in conformance with ISO 2022. CHARACTER SET INDEX selects GO and
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ALTERNATE CHARACTER SET INDEX selects both G1 and G2. Designation of G2 and G3
may be done within text strings, in conformance with ISO 2022. (Designation of GO and G1
may not be done in this fashion.)

NOTE — This element corresponds to the "announcer” sequences of ISO 2022.

References:
4732

5.3.16 NANIE PRECISION

Parame

The

ters:

form of the parameter depends on the specific encoding.

Description:

The
prec

sion is defined as the field width measured in units applicable to_the specific encoding.

References:

4.3

5.3.17 MA

Parame

first
Seco

Descrip
The
EXT
in th|

XIMUM VDC EXTENT

ters:

comer (P)
hd corner (P)

fion:

ENT elements which may be found in the metafile. It may be, but need not be, a closest
e sense that it ‘exactly equals the union of the extent rectangles in the mctafile.

References:

4.3
444

precision for operands of data type name (N) is specified for subséquent data of typc N

two comers define-a-rectangular extent in VDC space which bounds the values of thg

[. The

VDC
bound

5.3.18 SEGMENT PRIORITY EXTENT

Parameters:

minimum priority extent (I)
maximum priority extent (I)
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Description:

The parameters represent an extent which bounds the segment display and pick priority v

Metafile descriptor elements

alues in the

metafile. It need not be the minimal bounding extent. Both parameters shall be non-negative, and

minimum display priority shall be less than maximum display priority.

References:

5.3.19

4.3
4.10.4

COLOUR MODEL

Parameters:

colour model indicator (IX)

Degcription:
The colour model of the metafile is selected. The following values are defined:
1: RGB
2: CIELAB
3. CIELUV
4: CMYK
5: RGB-related

Re

5.3.20

Values greater than 5 are reserved for registfation and future standardization.

All occurrences of colour-setting elements, representation setting elements, colour lis

is explicitly selected by this element or defaulted.

In Version 1 and Version 2 métafiles only one colour model, RGB, shall be used within a

tained by the Registration Authority. When a colour model has been approved by ISO/IEC Sub-c
Computer Graphics;the colour model value will be assigned by the Registration Authority.

ferences:
4.7.6

| COLOUR CALIBRATION

s, and any

other place where a direct colour valie may appear shall be in the selected colour model whether it

metafile.

NOTE — Colour models are/registered in the ISO International Register of Graphical Items, which is main-

mmittee for

Parameters:

calibration selection (IX)
reference white value (X,,Y,.Z,) (3R)
RGB and RGB-related calibration data
matrix1 (3x3) (9R)
matrix2 (3x3) (9R)
n (I)
array of pairs (R,R’) of red components (n(2CCO))
array of pairs (G,G’) of green componcents (n(2CCO))
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array of pairs (B,B”) of blue components (n(2CCO))

CMYK calibration data
m (T)
array of grid locations (CMYK) (mCD)
array of grid values (XYZ) (m(3R))

Description:
Colour calibration supplies the information which defines the transformation from the colour space
selected by the COLOUR MODEL element to the CIEXYZ reference colour space.

The

refefence white. The reference white value is the only colour calibration applicable to the CI

and

For

Gregn, and Blue colour components in the CIEXYZ reference colour space. The-matrix] par
congists of the tristimulus values of the RGB primaries

The
line

ablel to be transformed with the 3x3 matrix1 into the. CIEXYZ reference colour space.

The|same entries R, B, G shall be defined in each array. The number of entries in the R, G,

tabl

When colour model indicator i CMYK, additionally to the white reference value, the cali
datq parameter specifies a table of CIEXYZ values for the colours resulting from a grid of §

Abstract specification of elements

value of the reference white value parameter specifies the CIEXYZ values (X,,Y,,Zy)

CIELUYV colour space for conversion to the CIEXYZ reference colour space.

rolour model RGB, the calibration data parameter specifies the values used to|position th

X, X, X,
Y, Y, Y,
Z, Z, Z,

ir RGB to another RGB specification that is lincar#ith respect to luminous intensity an

R’ = R_LUT[R]
G’ = G_LUTI[G]
B:<B_LUT[B]

bs shall be the same and shall be-defined in the same order.

of the
FLLAB

c Red,
hmeter

three arrays of n pairs of CCOs define a colour look<up table (LUT) in order to transforfn non-

d suit-

and B

bration
pecific

comnjbinations of C, M/Y5and K colour components. The grid values XYZ in the CIEXYZ reference

colgur space are speCified for each of the m grid locations CMYK.
NO1

Wh
spa

transfotmed into the CIEXYZ reference colour space as described above. Matrix2 cong

[E 1 Itisrecommended that the minimum number is m=3.

en the_colour model is RGB-related, the matrix2 parameter transforms an RGB-related

colour

e with colour components A, B, and C into (possibly non-linear) RGB values, which in furn are

ists of

transtormation matrix elements:

Ra Rb Rc
Ga Gb Gc
B, By B.

The calibration selection parameter indicates which of the calibration data are applied for a sclected
colour model. Following are the defined values:

1: unspecified;
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reference white only;

reference white, matrix1;

reference white, matrix1, look-up table (LUT);

reference white, matrix1, look-up table (LUT), matrix2;

reference white, matrix1, matrix2;

lookup tables, matrix2;

matrix2;

reference white, CMYK calibration data (grid locations and grid values).

Woodonhwy

Legal values are positive integers. Values greater than 9 are reserved for registration and future
Stardardization:

Legal values of the calibration selection parameter for each colour model are shown| in table 12,
together with the applicable calibration data parameters for each colour model.

NOTE 2 Some of the calibration selection values merely allow transformation-bctween non-calibrated
colour spaces, such as values 7 and 8.

Table 12 — Applicable calibration data and legal calibration selection valies

ColourModels

RGB CIELAB | CIELUV | CMYK | RGB-related
reference white X X X X X
matrix1 X X
matrix2 X
LUT X X
grid locations X
&grid values
legal calibration || 12,34 1,2 1,2 1,29 1,2,5,6,
selection values 7.8

An "X" in the table indicat€s that the particular piece of calibration data is applicable [in the given
colour model.

NOTES
3 ISO/IEC 8613)mandates value 9 (and only value 9) for legal calibration selection value.

4  Calibration selection values are registered in the ISO International Register of Graphical Itgms, which is
maintaified by the Registration Authority. When a calibration selection specification has beenf approved by
ISO/IEE Sub-committee for Computer Graphics, the calibration selection value will be assigned|by the Regis-
tration Authority.

References:
47.6

5.3.21 FONT PROPERTIES

Parameters:

list of (property indicator, priority, property value record) (n[IX, I, SDR]])
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where standardized values of the property indicator (and associated data type) include:

Description:
properties are described which may be used for substituting anotherdont for the referencad font

Font
desig
been|
valug

The
sum
If, fd
othel

and dlesign group could be given priority 10 and\all others priority O.

The
assig
font
perti
dard

The
matd
FON
vide
The

prop
ized

AL =0

font index (IX)

standard version (I)

design source (SF)

font family (SF)

posture (IX)

weight (IX)

proportionate width (IX)
included glyph collections (nIX)
included glyphs (mUI32)

Abstract specification of elements

: design size (R)
:minimum size (R)

: maximum size (R)

: design group (3UIR)
: structure (IX)

nated by property 1, font index. The value of font index corresponds to a font name whi
defined by the FONT LIST element. the FONT LIST entry’/ corresponding to a font
shall have been defined before the occurrence of a reference to it by this font index propg

of all priorities is normalized to 1.0 and the relative¢prioritics are computed as a fraction
r example, no substitution is permissible, then, th¢-font index could be given priority 10 4
properties priority 0. If, on the other handall that is needed is a bold serif font, then Y

pbroperties which may be referenced bysthe property indicator are from ISO/IEC 9541. All
ned values are from the Minimum~Font Description Subset of ISO/IEC 9541-2. Note t
name itself (referenced by font‘index), which subsumes all other properties, is one of th
bs. Values of property indicator greater than 14 are reserved for registration and futur
zation.

priorities given to the'font properties provide guidance to the interpreter to enable ration
hing in the event (of) the inability to exactly match a font from the font name specified
T LIST element._The priorities do not imply any particular font matching strategy, but d
the means for-generators to indicate relative importance of the various font properties.

definitiohs)of each of the standardized properties are given below. Following the name
erty cthe structure of its SDR in the parameter list is given. The SDR for each of the sta

priority parameter indicates the relative importancefjthe property for font substitution|

ch has
index
rty.

The
bf 1.0.
nd all
veight

of the
at the
c pro-

stan-

il font
in the
0 pro-

of the
ndard-
hence

properties contains only one member (typed sequence), and none of the types is SDR

ata raoaredo)

ther I mactino ~f 1
CUTSTIOTIC ST OT Gata TCCOTUS T

NOTE 1 It is possible that additional properties will be standardized or registered in the future whic

more

complicated, and possibly even nested, SDRs.

h have

Each SDR member definition contains 3 components — data type indicator, data count, data list —
as defined in annex C. The data type indicator is identificd in the following by i_XX, where XX is
the data type abbreviation for the required data type. This denotes the integer value assigned to this
data type in annex C (e.g., i_CI denotes the SDR data type indicator for data type "Colour Index",
which is assigned the value 2 in annex C).

Font index — [i_IX, 1, font index value] — Selects a font rcsource name which resides in the
Metafile FONT LIST.
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Standard version. — [i_I, 1, version value] — Gives the version number of ISO/IEC 9541 which is
assumed by the writer of the metafile and the formulator of this font reference. Legal values are: 1,
corresponding to ISO/IEC 9541 version 1991 (first version).

NOTE 2 ISO/IEC 9541 stipulates that its version number will be the year of publication, e.g.,
1991 if the first version is published in the year 1991. Because CGM maps ISO/IEC 9541 font information
into CGM syntax, the ability to use ISO/IEC 9541 versions beyond the first (1991) may require amendment to
CGM. This depends upon what kind of change is made to ISO/IEC 9541.

the integer

Design source. — [i_SF, 1, design source value] — The organizational name of the typeface design
source, as specified in ISO/IEC 9541.

Font family. — [i_SF, 1, font family value] — The name of the font family, for example Courier.
Posture. — [i_IX, 1, posture value] — The posture of a font; assigned values are:
0: not applicable;
1: upright;
2: oblique — upright design slanted in the dircction of the nominalcgscapement with no design
or form change;
3: back slanted oblique — upright design slanted in the difeCtion opposite of the nominal
escapement with no design or form change;
4: italic — slanted in the direction of the nominal escapefrient with a change in design or form;
5: back slanted italic — italic design slanted in the direction opposite of the nomirjal escape-
ment;
6: other.
Posture values greater than 6 are reserved for registration and future standardization.
Weight. — [i_IX, 1, weight value] — The'dont weight is a measure of the boldness df the font.
Assigned values are:
0: not applicable;
1: ultra light (lowest ratio of glyph stem width to font height);
2: extralight
3: light
4: semi light
5. medium
6: semi bold
7: bold
8: extra‘bold
9: ultra bold (highest ratio of glyph stem width to font height);
Weights are ordered according to increasing weight. Weight values greater than 9 arc reserved for
registration and future standardization.

Proportionate width. — [i_IX, 1, proportionate width value] — The proportionate width is an indi-
cation of the relative ratio of character height to character width. Assigned values are:

XRAN RN 2O

not applicable;

ultra condensed (lowest ratio of glyph width to font height);
extra condensed;

condensed;

semi condensed;

medium,;

semi expanded;

expanded;

extra expanded;
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9: ultra expanded (highest ratio of glyph width to font height);

Proportionate widths are ordered according to increasing width. Proportionatc width values greater
than 9 are reserved for registration and future standardization.

Included glyph collections. — [i_IX, n, n glyph collection values] — A list of CHARACTER SET
INDEX values. CGM separates character set (glyph collection) from font. A mechanism exists
(GLYPH MAPPING) for associating individual glyph identifiers (for glyphs registcred under
ISO/IEC 10036) with a metafile character set index. This mechanism may be used in conjunction
with this element to specify the included glyph collections that the font selected to satisfy this font
reference should have (according to the associated priority).

Included glyphs. — [i_UI32, m, m AFII glyph identifiers] — A list of 32-bit AFII glyph idgntificrs
registered under ISO/IEC 10036. The selected font should have these glyph collections’ayailable
accprding to the associated priority.

Dedign size. — [i_R, 1, design size value] — The recommended optimal body|size, mecaspred in
millimetres, at which the font resource is designed to be used.

Minimum size. — [i_R, 1, minimum size value] — The recommendcd fminimum body size}, meas-
uredl in millimetres, defining the lower limit of the range over which the.font resource is designed to
be yised.

Majximum size. — [i_R, 1, maximum size value] — The recommended maximum body sizd, meas-
urefl in millimetres, defining the upper limit of the range over-which the font resource is designed to
be Bised.

Degign group. — [i_UI8, 3, 3 design group values}=— The design grouping of the typefac¢ of the
fonf resource consists of three components: the typeface class, the typeface subclass, gnd the
typgface specific group, as defined in ISO/IEC-9541-1. The typeface general class is the mgst gen-
eral] grouping of fonts with similar characteristics. Typeface sub-classes are groupings that jdentify
the|less general characteristics and start’to categorize typefaces into similar designs. Tpypcface
specific groups are typeface groupings with very distinct and unique characteristics. Typefaces
catggorized to the typeface class leével start to show similar characteristics that make them [reason-
ably eligible to be substituted .foreach other. The assigned design groups, and their properfies, are
defined by the normative anfiex"A of ISO/IEC 9541-1. The threc components are each assigned a
valjie in the range 0..255.° In annex A of ISO/IEC 9541-1 a typeface design group specilfication
looks like x.y.z, with each'of X, y, and z in the range 0..255.

NOTE 3 The propérties weight, proportionate width, posture, structure, specify further typographic varia-
tiorls on the design.group.

Structure, &9 [i_IX, 1, structure value] — Structure indicates the structure of strokes of the glyph
shapes of the font resource. Assigned values are:

O:<undefined or not applicable;
1: solid — the shape contains no voids or patterns within the strokes;
2: outline — the shape includes only the outer edges of the strokes.

Structure values greater than 2 are reserved for registration and future standardization.

NOTE 4 Property indicator values, posture valucs, weight values, proportionate width values, and structure
values are registered in the ISO International Register of Graphical Itcms, which is maintained by thc Regis-
tration Authority. When a property indicator, posture, weight, proportionate width, or structure has been
approved by ISO/IEC Sub-committee for Computer Graphics, the appropriate parameter values will be
assigned by the Registration Authority.
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References:

5.3.22

4.34.1

GLYPH MAPPING

Parameters:

Dg

character set index (IX)

Metafile descriptor elements

94-character G-sct,
96-character G-set,
94-character multibyte G-set,
96-character multibyte G-set,
complete code) (E),

basis set designation sequence tail (SF)

octets per code (I)

glyph source identifier (IX)

glyph-code association (SDR)

basis character set type (one of:

scription:

A character set is defined for use in the metafile. The first four parameters define the
undefined positions in the set, the structure of the-¢haracter codes (number of bytes), al
by which it will be referenced. The remaining:parameters define the source and assoc
glyphs which are being mapped to character ¢odes.

The character set index can be used in th¢ -CHARACTER SET INDEX and ALTERNA/
ACTER SET INDEX elements. An index used in this element cannot also be declared
ACTER SET LIST element. Each ¢dde in the defined character set will contain the num
indicated in the octets per code-parameter. The basis set is selected by the character
designation sequence tail parameters, as described under the CHARACTER SET L
(see 5.3.14). The effect of.Several GLYPH MAPPING elements with the same characte
not cumulative. The basis set for the GLYPH MAPPING each time is that specified by
ter set type and designation sequence tail parameters. It is not the result of previous GI
PING elements. (The basis set provides a default sct of glyphs to use with any codes
assigned values by this element. The string that specifies the basis set is a designation §
as defined for'the CHARACTER SET LIST element (see 5.3.14).

The patameter glyph source identifies the source of the extended glyph sets, and will d
nature. of the association which is established by the glyph-code association parameter.
ing source is defined:

defaults for
nd the index
ation of the

\TE CHAR-
in a CHAR-
[per of octets
set type and
ST element
r set index is
the charac-
LYPH MAP-
that are not
equence tail

etermine the
The follow-

1: AFII registry, glyph identifiers are AFII 4-byte identifiers.

Values greater than 1 are reserved for registration and future standardization.

For the value 1 of the glyph source identifier parameter, the glyph-code association establishes a
mapping based on pairs of codes and glyph names. The glyph names are AFII 4-byte identifiers.
The structured data record contains 2 members, each consisting of a list: one list of character codes

and one list of AFII identifiers:

[ (_UI8, n*m, n(m-byte code)) (i_UI32, n, n(AFII 4-byte identifier)) ]

where the number of octets that represent each code (mUIS8) is equal to the value of the octets per

code parameter.
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5.3.23 SYMBOL LIBRARY LIST

142

Parameters:

Description:

References:

Each item in the list associates a code with a glyph.

mi? o~ n'32 PR JL-

Each giyph name is an integer identifier in the range —1) which is regisiered by the ISC Glyph
Registration Authority, AFIL

1 Each encodmg of this part of this International Standard prov1des a means to more effi 1ently represent
th nis i

UL SR i oY ~

sequences of pdlrb which have a uniform increment of 1 in the values of both
in the sequence.

2 Glyph source 1dent1ﬁers are reglstcred in the ISO International Reglster of Graphlcal Items which i is main-
‘ ety v v iftee for

symbol library names (nSF)

This[element permits selection of named symbollibraries via SYMBOL LIBRARY INDEX. The
first symbol library defined in the symbol library list is assigned to index 1, the second to index 2,
and $o on.

NOTES

1 The strings may contain registered ‘names or private names. Use of the former is recommended for
metafile transportability, because registration ensures unique naming of symbol libraries.

2 Symbol Libraries are registered in the ISO International Register of Graphical Items, which is maiptained
by tHe Registration Authority, 'When a symbol library has been approved by ISO/IEC Sub-commiftee for
Computer Graphics, the symbol library name will be assigned by the Registration Authority.

4.6.12
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Desgription:

Refprences:

5.4.2 OLOUR SELECTION MODE

Panameters:

Deqcription:
Two methods of colour selection are supported: by colour table entries (‘indexed’) of by direct

ISO/TEC 8632-

5.4 Picture descriptor elements

5.4.1 SCALING MODE

Parameters:

scaling mode (one of: abstract, metric) (E)

1:1992 (E)

Picture descriptor elements

: 1o fontar (M
pretrre-sealetactor<k)

The scaling mode parameter defines the meaning of the VDC. If set to ‘abstract’; the VD
limensionless and the picture is correctly displayed at any size: the metric seale factor p;
gnored. If set to ‘metric’, the VDC space has implied measure: the metricscale factor
he distance (in millimetres) in the displayed picture corresponding to“one VDC unit.
init represents one millimetre multiplied by the metric scale factor.) In this case the
rorrectly displayed at the indicated size only. If both device viewpert and scaling modg
he same metafile, the last specified shall be used. If ncither appears, the default values
biewport shall take precedence.

abstract’. In this case it is ignored by the interpreter.

1.4.1

colour selection modeone of: indexed, direct) (E)

colour values (‘direct’).

In a(Version 1 metafile a single colour selection mode applies to the entire picture bog

C space is
yrameter is
represcnts
One VDC
picture is
appear in
for device

NOTE — The metric scale factor parameter is present in, thé element even when the scalipg mode is

y, because

this element, if present shall not appear in the plcture body The mode may be default<
ity s¢ -

d or expli-

3 metafiles,

this element may appear in the picture body as well as the picture descnptor and the colour selec-

tion mode may therefore be changed within the picture.

All occurrences of colour-setting elements (AUXILIARY COLOUR, TRANSPARENT CELL
COLOUR, LINE COLOUR, MARKER COLOUR, FILL COLOUR, EDGE COLOUR, TEXT

COLOUR, and SYMBOL COLOUR) as well as the colour lists of CELL ARRAY, TILE,

and PAT-

TERN TABLE, and the background and foreground colour definitions of BITONAL TILE, shall be

in the current mode.
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References:

44.2
4.7.6

5.4.3 LINE WIDTH SPECIFICATION MODE

5.4.4 MARKER SIZE SPECIFICATIONMODE

144

Descrigtion:

References:

Parameéters:

Description:

Parameters:

Abstract specification of elements

line [width specification mode (one of: absolute, scaled, fractional, mm) (E)

Ongl of four methods of specifying geometric aspects associated with lines and thestransformation
behaviour of those aspects ig selected. See clause 4 for a dpcnripﬁnn of the meanines of the four

YViUUL Ul uivudvy adsSpuvwvls STATALAL D20 LIQUse LLaL

styl¢s. The modes ‘fractional’ and ‘mm’ are only supported in Version 3 megafiles.

(21033 SRS I AL alllls

T \/ 3 1 10 il 1 i i i
In o Version 1 metafile a single mode applies to the entir

'O TV
U AppLIvs WWouiv vl pi IV UV o/ UvvQuoy uuid viv

icture bodv. Jbecause this elenpent. if
u iCiit, i1

present, shall not appear in the picture body. The mode may be defaulted or explicitly sct wjth this
element. If used in a Version 1 metafile, this element shall be in the-picture descriptor, after BEGIN
PICII'URE and before BEGIN PICTURE BODY. In Version 2 and"Version 3 metafiles, this glement

may appear in the picture body as well as the picture descriptor, and the mode may there
changed within the picture.

448
4.7.p

marker size specification mode (one of: absolute, scaled, fractional, mm) (E)

Ongq of four methods of specifying geometric aspects associated with markers and the trang
tion| behavionr of those aspects is selected. See clause 4 for a description of the meanings
fouq styles: The modes ‘fractional’ and ‘mm’ are only supported in Version 3 metafiles.

fore be

forma-
of the

hacanca thic _ala

In M areirarn——maatasl 131 - analiactaotha antieca o otiiaen A N
VULSTUIT T I TATIIC—a STTETC TITOUC ap pIIv S TU U LI PietuTe DU 5 O TaasS T aIns O Ie

present, shall not appear in the picture body. The mode may be defaulted or explicitly set w

ent, if
ith this

element. If used in a Version 1 metafile, this element shall be in the picture descriptor, after BEGIN
PICTURE and before BEGIN PICTURE BODY. In Version 2 and Version 3 metafiles, this element
may appear in the picture body as well as the picture descriptor, and the mode may therefore be

changed within the picture.

References:

443
475
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5.4.5 EDGE WIDTH SPECIFICATION MODE

Parameters:
edge width specification mode (one of: absolute, scaled, fractional, mm) (E)

Description:
One of four methods of specifying geometric aspects associated with edges and the transformation
aspects is selected. See clause 4 for a description of the meanings of the four

) -- AAAAAA QOn

3 )

clement, if
ket with this

In a Version 1 metafile a single mode applies to the entire picturc body, because thi§
present, shall not appear in the picture body. The mode may be defaulted or exphicitly

element. If used in a Version 1 metafile, this element shall be in the picture deseriptor,
PICTURE and before BEGIN PICTURE BODY. In Version 2 and Version3.metafiles,
may appear in the picture body as well as the picture descriptor, and-the mode may

fter BEGIN
his element
herefore be

changed within the picture.

Redferences:
443
4.77.5

5.4.6 VDC EXTENT

Parameters:

first comer (P)
second comer (P)
Dgscription:

The two comers define a rectangular extent in VDC space that is the "region of inte
succeeding CGM ¢lements.

rest” for the

presents the
coordinates
corner. For
les that map
rigin.

The first corner_represents the lower-left comer of the picture, and the second corner rg
upper-rightseorner of the picture as seen by the viewer of the picture. The values of the
for any,difnension may be either increasing or decreasing from the first to the second
example; for devices with an upper-left origin, a picture may be described in coordina
directly to the device but still may be displayed correctly on a device with a lower-left o

o 2VeTe atds-the directions
ther the +y axis is 90° clockwise or 90°

of the positive x (+x) and positive y (+y) axes, and whe
counterclockwise from the +x axis, see 4.4.4 and figure 1).

In particular, VDC EXTENT establishes the direction of positive and negative angles as follows:
positive 90° is defined to be the right angle from the positive x-axis to the positive y-axis.

Some attributes such as text attributes (for example, the directions of the up and base component
vectors of CHARACTER ORIENTATION and, therefore, the meaning of the cnumerative values
‘right’, ‘left’, ‘up’, ‘down’) are intimately bound to these definitions.

NOTE — Specification of values outside VDC EXTENT in parameters of CGM elements is permitted. VDC
EXTENT demarcates the region of interest within the picture; the visible portion of an image should be con-
tained within VDC EXTENT.

145


https://iecnorm.com/api/?name=8b8a38a5c57c8be2e234623ed854fa8d

ISO/IEC 8632-1:1992 (E)

Picture descriptor elements Abstract specification of elements

References:
44.4
44.5

5.4.7 BACKGROUND COLOUR

5.4.

146

Parameters:

Descri
The

The

the ¢

Ous

References:
4.4.¢

8 DEV

Paramadters:

first

secand corner (VP)

Description:
two parameters define the opposite corners of a rectangular viewport on the device’s display
ice. These parameters are specified by the unit system sclected by DEVICE VIEWPORT
SPECIFICATION-MODE.

The
surf;

The

mapped.( If the current DEVICE VIEWPORT MAPPING forces isotropic mapping, and the
ratid is‘riot equal to that of the device viewport, the effective viewport will be smaller th

C01]u1 vatuet€D)

tion:

ng the COLOUR TABLE element also sets the background eolour.

[CE VIEWPORT

comer (VP)

effective-viewport is that area of the display surface onto which the VDC extent recta

colour value defines the background colour for the image whose definition begins.with the next
BEGIN PICTURE BODY element.

single parameter of BACKGROUND COLOUR is always a direct colour’value, regardless of
urrent value of COLOUR SELECTION MODE. If the current COLQUR SELECTION MODE
is indexed then: the BACKGROUND COLOUR element defines the inifial representation of
indeix O for the picture as well as the image background colour; and setting a value for colou

colour
" index

ngle is
aspect
an the

specified viewport on one or the other axis (but not both).

If the current DEVICE VIEWPORT MAPPING does not force isotropic mapping, the effective
viewport will be the same as the specified viewport. If the Device Viewport exceeds the available
display surface, the Device Viewport is still used to determine the VDC-to-Device mapping.

Mirroring or 180° rotation of the image may be achieved by specifying the corners in some way
other than that the first is below and to the left of the second.

NOTE — If both device viewport and scaling mode appear in the same metafile, the last specificd is used. If
neither appears, the default values for device viewport take precedence.
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References:
4477

5.4.9 DEVICE VIEWPORT SPECIFICATION MODE

Parameters:

VC specifier (one of: fraction of display surface,
millimetres with scaletactor,
physical device coordinates)(E)

metric scale factor (R)

Degcription:
This element determines how subsequent elements using the data type VC)(viewport coprdinate) or
VP (viewport point) will be defined.

These parameters may be specified in one of three modes: fraction/of display surface; millimetres
with scale factor; or physical device coordinates.

When the value of the VC specifier parameter is ‘fractiofr.of display surface’, the valug (0.0, 0.0)
corresponds to the lower left corner and the value (1.0;,1.0) corresponds to the upper right comer of
the default device viewport. (The default device yiewport is the largest unrotated rectangular arca
visible on the display surface). Numbers outside. the range [0.0 to 1.0] may be specified|(sce 5.4.8).
When the VC specifier is ‘fraction of display surface’ the value of the metric scale factop parameter
is ignored.

When the VC specifier is ‘millimetres with scalefactor’, the metric scale factor represents the dis-
tance (in millimetres) on the display Surface corresponding to one unit in VC space. Ong unit in VC
space represents one millimetre muitiplied by the metric scale factor. The value (0,0) cofresponds to
the lower left comer and the values increase positively to the right and upwards.

When the VC specifier is-“physical device coordinates’, the native units and handedness|of the phy-
sical device are used. The’metric scale factor is ignored.

NOTE — Metric scdling with a scale factor provides a device-independent means of generating output at a
known size. In metri¢ mode, a scale factor of 1.0 indicates that the VC are in units of millimetres}; a scale fac-
tor of 0.0254 would imply a VC of one thousand per inch.

Refferences:
447

5.4.10 DEVICE VIEWPORT MAPPING

Parameters:
isotropy flag (one of: not forced, forced)(E)

horizontal alignment flag (one of: left, centre, right)(E)
vertical alignment flag (one of: bottom, centre, top)(E).
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Description:
This element determines how the coordinate mapping is derived from the VDC EXTENT and the
specified DEVICE VIEWPORT. The remaining parameters are significant only if isotropy is forced
by the first parameter. If so, the effective viewport is generally smaller than the specified viewport,
and these parameters determine how it will be positioned within the specified viewport. ‘Left’ and
‘bottom’ are interpreted as being towards the "first corner” of the specified DEVICE VIEWPORT,
regardless of any mirroring or rotation of the viewport on the physical device.

References:
447

5.4.11 LINE REPRESENTATION

Paramg

Descrip

5.4.12 MARKERREPRESENTATION

148

line
line
line
line

In th
The

The
stor

The
the
sele

Whi
mer

References:

44.

ters:

bundle index (IX)

type (IX)
width specifier (SS)
colour specifier (CO)

tion:
e line bundle table, the given line bundle index is associated with the specific parameters

line width parameter is defined in the curfent LINE WIDTH SPECIFICATION MODE

line colour parameter is defined-irl the current COLOUR SELECTION MODE and is st
pundle table along with that mode. Thus, the definition is immune to subsequent changes
Ction mode. :

ch aspects are used dépends on the corresponding ASFs; see the ASPECT SOURCE FLA
L.

J

ments

line type parameter is specified and behaves asindicated in the LINE TYPE attribute element.

and is

bd in the bundle table along with thattmode. Thus, the definition is immune to subsequent
changes in the specification mode.

bred in
to the

LG ele-

Parameters:

marker bundle index (IX)
marker type (IX)

marker size specifier (SS)
marker colour specifier (CO)
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Description:
In the marker bundle table, the given marker bundle index is associated with the specified parame-
ters.
The marker type parameter is specified and behaves as indicated in the MARKER TYPE attribute

element.

The marker size parameter is defined in the current MARKER SIZE SPECIFICATION MODE and

is stored in the bundle table along with that mode. Thus, the definition is immune to subsequent
changes in the specification mode.

changes to

Which aspects are used depends on the corresponding ASFs; see the ASPECT. SOURCE FLAG cle-
ment.

Rdferences:
448

5.4.13) TEXT REPRESENTATION

Pdarameters:

text bundle index (IX)

font index (IX)

text precision (one of: string, charagter, stroke) (E)
character spacing (R)

character expansion factor (R)

text colour specifier (CO)

Dgscription:
In the text bundle-table, the given text bundle index is associated with the specified pa:JrEnetcrs.

The font index ‘parameter is specified and behaves as indicated in the TEXT FONT IN
element.

X attribute

The text-precision parameter is specified and behaves as indicated in the TEXT PRECISION attri-
but€ ¢lement.

The character spacing parameter is specified and behaves as indicated in the CHARACITER SPAC-
ING attribute element.

The character expansion factor is specified and behaves as indicated in the CHARACTER EXPAN-
SION FACTOR attribute element.

The text colour parameter is defined in the current COLOUR SELECTION MODE and is stored in
the bundle table along with that mode. Thus, the definition is immune to subsequent changes to the
selection mode.

Which aspects are used depends on the corresponding ASFs; see the ASPECT SOURCE FLAG ele-
ment.
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References:
448

5.4.14 FILL REPRESENTATION

Parameters:

fill bundle index (IX)

interfor style (one ol: hollow, solid, patiem, haich, empty, geomeiric paitern, interpolaied) (£)
fill cplour specifier (CO)

hatclh index (IX)

pattgrn index (IX)

Description:
In the fill bundle table, the given fill bundle index is associated with the specified parameters.

The [interior style parameter is specified and behaves as indicated in the/INTERIOR STYLE attri-
bute|element.

The [fill colour parameter is defined in the current COLOUR SELECTION MODE and is stgred in
the hundle table along with that mode. Thus, the definitionvis immune to subsequent changeq to the
selegtion mode.

The |hatch index parameter is specified and bchavesias indicated in the HATCH INDEX atfribute
elendent.

The pattern index is specified and behaves as indicated in the PATTERN INDEX attribute elefnent.

Whith aspects are used depends on the cortesponding ASFs; see the ASPECT SOURCE FLAG ele-
men}. Interior styles ‘geometric pattern’ and ‘interpolated’ shall only be used in Vergion 3
metdfiles.

References:
449

5.4.15 EDGE REPRESENTATION

Parameters;

edge burndic index (IX)

edge type (IX)
edge width specifier (SS)
edge colour specifier (CO)

Description:
In the edge bundle table, the given edge bundle index is associated with the specified parameters.
The edge type parameter is specified and behaves as indicated in the EDGE TYPE attribute element.

The edge width parameter is defined in the current EDGE WIDTH SPECIFICATION MODE and is
stored in the bundle table along with that mode. Thus, the definition is immune to subscquent
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changes in the specification mode.

The "edge colour" parmeter is defined in the current COLOUR SELECTION MODE and is stored
in the bundle table along with that mode. Thus, the definition is immune to subsequent changes to
the selection mode.

Which aspects are used depends on the corresponding ASFs; see the ASPECT SOURCE FLAG cle-
ment.

References:

5.4.16

Parjameters:

Dedcription:

References:

5.4.17

Parameters:

44.8

[INTERIOR STYLE SPECIFICATION MODE

interior style specification mode (one of: absolute, scaled, fractiondly mm) (E)

One of four methods is selected for specifying geometric-aspects associated with filled-prea primi-
tives and the transformation behaviour of those aspects, See clause 4 for a description of the mean-
ings of the styles.

In Version 1 metafiles and Version 2 metafiles,.the style is limited to the default, ‘absofute.” This
element may appear only in Version 3 metafiles.

4.6.4.7
4.7.5

LINE AND EDGE TYPE DEFINITION

line type-(IX)
dash eyel€ repeat length (SS)
list of/dash elements (nI)

Description:

This element defines a line type or edge type and associates it with an index for future reference.
The line type is the index of line type being defined. The index shall be negative, to avoid conflict
with standardized and registered values. The list of dash elements comprises the definition to be
associated with the index. The first element is a dash, the second a space, etc. — the dcfined line-
type is solid for /; units, gap for I, units, solid for /3 units, and so on. There shall be at least one
element in the list of dash elements. If there is only one clement in the list, a solid line is drawn.
Each dash element shall be non-negative. If an element is 0 for a drawn (rather than gap) element of
the dash element list then a dot is drawn.

The dash cycle repeat length defines the length of one complcte cycle of the dash pattern. The
lengths of the dash elements are normalized so that the sum of the specifiers in the list of dash
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5.4.18 HATCH STYLE DEFINITION

152

Parameters:

Descrigtion:

elements equals the dash cycle repeat length.

ts of the dash cvele reveat le nnfh are determined hv the value of LINE WIDTH SPECIFI-

ThC ulllLD Ul UIC UUdIL LyLic rcpous iy, 1V uvLvi Yaius VUi 2siiNAS vALAA I O
CATION MODE. The value of scaled’ indicates that the 1mp1ementat1on may normalize and map
the sum of the dash pattern elements at its discretion. Otherwise the units to which the dash ele-
ments are normalized are as defined by that mode.

NOTE — LINE AND EDGE TYPE DEFINITION elements defining different indexes may be interleaved
with LINE WIDTH SPECIFICATION MODE elements which specify different modes. Hence it is possible
to associate different modes and different repeat length units with different index definitions. This could be
desired, for example, if types were being defined for both lines and edges, and these two entities were to have

. 1 0 : <
diffeyemtmmodes T thepicture-body-

hatdh index (IX)

styl¢ indicator (one of: parallel, crosshatch) (E)
hatdh direction vectors specifier (4SS)

duty cycle length (SS)

number of hatch lines (I)

list pf gap widths (nI)

list pf line types (nIX)

Thig element defines a hatch style and associates it with an index for future reference.

The| hatch index paraméter defines the index of the hatch style by which the hatch style is|subse-
quently referenced. /The index shall be negative, to avoid conflict with standardized and registered
valyes.

The| numberof hatch lines defines the number of entries in the arrays of gap widths and ling types.
Valid values.are positive integers.

The list of gap widths defines the gaps between the centres of the lines comprising the hatch.| If # is
the vatue-of-thenumber U_/ hatchtines parameter; then-thetist-of gap widths-shat-contain \,AaCﬂy n

widths. Each gap specification defines the gap following the associated line — that is, the first gap
follows the first drawn hatch line.

The colour of each hatch line is the current fill colour.

The list of line types defines the line type of each line comprising the hatch. If n is the value of the
number of hatch lines parameter, then the list of line types shall contain exactly » types.

The centre of the first hatch line is aligned with the FILL REFERENCE POINT.

The duty cycle length is measured perpendicular to the hatch lines. The hatch line gap widths are
normalized so that the sum of the specifiers in the list of gap widths equals the duty cycle length.
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R¢

5.4.19

P4

D

The line width of the hatch lines is defined to be equal to the duty cycle length divided by the sum
of the gap widths. That is, it is one gap width unit.

The units of the duty cycle length parameter are determined by the value of the INTERIOR STYLE
SPECIFICATION MODE. The value of ‘scaled’ indicates that the implementation may normalize
and map the sum of the gap widths at its discretion. Otherwise the units to which the gap widths are
normalized are defined by that mode.

The hatch direction vectors specifier parameter consists of two vectors which specify the directions
of the hatch lines. The specification units are determined by the current INTERIOR STYLE
SPECIFICATION MODE, as are the transformation properties of the hatch style. See clause 4. If

the hatch type is ‘parallel,” both vectors are present but only the first vector is significant. All hatch
lines in the first direction are drawn first, followed by all lines in the second direction (iff the style is
a crosshatch).

pferences:
4743

GEOMETRIC PATTERN DEFINITION

rameters:

geometric pattern index (IX)
segment identifier (N)
pattern extent (2P)

pscription:
This element defines a geometric.pattern and associates it with an index in the geometric pattcrn
table for future reference. Thelgeometric pattern index parameter defines the index by which the
geometric pattern is subsequently referenced with the PATTERN INDEX element. Legal values for
the geometric pattern ind¢x-are positive integers.

The segment identifier parameter identifies an existing, defined segment whose primitives are used
to define the geomefric pattern.

The pattern extent is specified by two points. The first point and second point define tWo corners of
a rectangular extent. The defined pattern extent rectangle is mapped to the pattern bpx parallelo-
gram a$ described under the PATTERN SIZE element when a filled area element is displayed with a
geometric pattern interior. Valid values for the two points are any two distinct points.

The resulting rectangle is mapped onto the pattern box as described under PATTERN SIZE, and the

geometric pattern fills the interior as described under that element.

When interior style is ‘geometric pattern’ the interior of a filled-area is filled with the gcometric pat-
tern specified by the pattern index and this element. The primitives of the identified segment are
clipped to the rectangle defined by the pattern extent. CLIP INHERITANCE and INHERITANCE
FILTER have no effect. The attributes which apply to the primitives defining the pattern are thosc in
effect when the segment was defined, as modified by occurrences of attribute elements within the
segment definition itself.

All segment attributes are ignored, if any are present in the definition of the segment.
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4743
D.43.2
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5.5 Control elements

5.5.1 VDC INTEGER PRECISION

Parameters:

The form of the parameter depends on the specific encoding.

Degcription:
The indicated precision for operands of data type point (P) and operands of datadype VDC value
(VDC) is specified for subsequent data of type P and of type VDC when VDC type'is ‘infeger’. The
precision is defined as the field width measured in units applicable to the spegific encoding.

NOTE — This element enables metafiles to change the form of parameters of-types P and VPC in other
metafile elements in the middle of a picture so that more efficient storage of data)can be used when less preci-
sion is needed.

References:
4.5.1

5.5.2 YDC REAL PRECISION

Parameters:
The form of the parameter depends dirthe specific encoding.

Description:
The indicated precision for‘operands of data type point (P) and operands of data type VDC value
(VDC) is specified for subsequent data of type P and of type VDC. The precision is defined as the
field width measured.in units applicable to the specific encoding. The precision may consist of
parameters that define subfields of data type P and VDC when VDC type is ‘real’.

NOTE — This élement enables metafiles to change the form of parameters of types P and VDC in other
metafile elenfents in the middle of a picture so that more efficient storage of data can be used wh¢n less preci-
sion is needed.

References:
451

5.5.3 AUXILIARY COLOUR

Parameters:

auxiliary colour specifier (CO)

155


https://iecnorm.com/api/?name=8b8a38a5c57c8be2e234623ed854fa8d

ISO/IEC 8632-1:1992 (E)

Control elements

Description:
The auxiliary colour index or value is set as specified by the parameter.

5.5.4 TRANSPARENCY

156

Paramg

tran|

The

CO
Wh

Wh
CcoO
the

References:
D.44

Abstract specification of elements

The auxiliary colour is applied to drawing of primitives as described under the TRANSPARENCY
element, when TRANSPARENCY is ‘off’.

Description:
value of the transparency indicator parameter controls theapplication of AUXILIARY
LOUR to the drawing of subsequent primitives.

p)

b)

)

Inte

pters:

sparency indicator (one of: off, on) (E)

en the value is ‘off’, the following primitives are affected as described:

en the valgeis ‘on’, the portions of the above primitives that would be drawn in AUXI]
_LOUR when the value is ‘off’ are rendered transparently, i.e., nothing is drawn in that po
primitive when the primitive is drawn.

rprétation of this element is implpmpnmﬁnn dependent  Some recommendations are prov

line elements: When LINE TYPE is non-solidythe dashes and dots arec drawn

in the

current LINE COLOUR as usual, and the spaces between are drawn in the AUXILIARY

COLOUR.

POLYMARKER: For devices that display markers within raster cells, pixels that
part of the marker definition are displayed in the AUXILIARY COLOUR.

text elements: for devices that display TEXT within raster cells, pixels within the
ter cell that are not part of the character definition are displayed in the AUXIJ
COLOUR.

filled-area elements:“when INTERIOR STYLE is ‘hatch’ or ‘geometric pattern’, p
the interior of the. fillcd-area element that are either not on a hatch line or not cover
drawn part ofithe geometric pattern are displayed in the AUXILIARY COLOUR
EDGE TYPE is non-solid, the dashes and dots are drawn in the current EDGE CQ
as usual, and the spaces between are drawn in the AUXILIARY COLOUR.

are not

tharac-
LIARY

xels in
cd by a
; when
LOUR

| IARY
tion of

ided in

annex D.

References:

None
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5.5.5 CLIP RECTANGLE

Parameters:

first comer (P)
second comer (P)

Description:
The two corner points define the clip rectangle in VDC space.

When CLIP INDICATOR is ‘on’, only the portions of graphics elements inside or on the boundary
of the clip rectangle are drawn.

References:
452
D.44

5.5.6 |[CLIP INDICATOR

Parameters:
clip indicator (one of: off, on) (E)

Description:
When the value of the clip indicator parameter is ‘off’, clipping of graphical primitivg elements is
not required.

When the value is ‘on’, only the-portions of graphics elements inside or on the boundary of the clip
rectangle are drawn.

NOTE — It is interpreter, dependent whether or not clipping is done to some limit such as VD{ EXTENT or
display surface boundaries“even when the clip indicator is ‘off’. Such action is not precludedl by ISO/IEC
8632, and may be handled by the interpreter in accord with the particular needs of the implementation and
driven device(s).

References:
452

5.5.7 EINE-CEIPPING MODE

Parameters:
mode (one of: locus, shape, locus then shape) (E)

Description:
The Line Clipping Mode is set to the value specified.

References:
452
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4.6.1.6
D.44

5.58 MAR

KER CLIPPING MODE

Parameters:

mode (one of: locus, shape, locus then shape) (E)

Descrip
The

Referen
4.5.2

Abstract specification of elements

ion:

ces:

4.6.23

D.4

5.5.9 EDG]

Parame
mod

Descrip
The

5.5.10 NEY

Parame)

4

< CLIPPING MODE

fers:
e (one of: locus, shape, locus then shape) (E)

fion:
Edge Clipping Mode is set to the value specified.

V REGION

fer's:

Marker Clipping Mode is set to the value specified.

none

Description:
This element is used for control of subregion construction within closed figures.

If the current region has not yet been closed by a preceding NEW REGION eclement and if the last
point of the last line element is not coincident with the current closure point, then the current subre-
gion is closed by a line segment connecting the last point of the preceding line clement to the
current closure point. This line becomes a part of the implicit boundary specification. If the NEW
REGION was preceded by a CONNECTING EDGE element, which was itself preceded by a line
primitive, then this line also becomes part of the edge specification. If the region which has been
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previously closed is empty, or if the last point of the last line element is coincident with the current
closure point, or if the last element was a filled-area primitive then no line segment is generated by
this element.

The first point of the next line element following a NEW REGION element becomes the new clo-
sure point, starting a new subregion.

References:
46.11

5.5.11 SAVE PRIMITIVE CONTEXT

Parpmeters:
context name (N)

Desription:
This element allows for the grouping and identification of the-$et of current values of tlje attribute
hnd control elements listed below as a single named entity.

Groups of elements may be saved in a picture or segment (local or global) using the coptext name
parameter.

The attribute and control elements which may-be saved by SAVE PRIMITIVE CON['EXT and
restored by RESTORE PRIMITIVE CONTEXT are:

LINE BUNDLE INDEX INTERIOR STYLE

LINE TYPE FILL COLOUR (note 1)

LINE WIDTH (note 1) HATCH INDEX

LINE COLOUR (note 1) PATTERN INDEX

LINE CLIPPING MODE INTERPOLATED INTERIOR
LINE CAP EDGE BUNDLE INDEX

LINE JOIN EDGE TYPE

LINE TYPE CONTINUATION EDGE WIDTH (note 1)

LINE TYPEINITIAL OFFSET EDGE COLOUR (note 1)
MARKER-BUNDLE INDEX EDGE VISIBILITY

MARKER TYPE EDGE CLIPPING MODE
MARKER SIZE (note 1) EDGE CAP

MARKER COLOUR (note 1) EDGE JOIN

MARKER CLIPPING MODE EDGE TYPE CONTINUATION
TEXT BUNDLE INDEX EDGE TYPE INITIAL OFFSET
TEXT FONT INDEX FILL REFERENCE POINT(ote 22—
TEXT PRECISION PATTERN SIZE

CHARACTER EXPANSION FACTOR PICK IDENTIFIER
CHARACTER SPACING SYMBOL LIBRARY INDEX
TEXT COLOUR (note 1) SYMBOL COLOUR
CHARACTER HEIGHT SYMBOL SIZE

CHARACTER ORIENTATION SYMBOL ORIENTATION
TEXT PATH CLIP INDICATOR

TEXT ALIGNMENT CLIP RECTANGLE (note 2)
CHARACTER SET INDEX PROTECTION REGION INDICATOR (note 3)

ALTERNATE CHARACTER SET INDEX  AUXILIARY COLOUR (note 1)
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TEXT SCORE TYPE TRANSPARENCY

RESTRICTED TEXT TYPE MITRE LIMIT

FILL BUNDLE INDEX ASPECT SOURCE FLAGS
NOTES

1 The corresponding specification mode or selection mode in which this value was last set is also recorded.
This will not cause an implicit change of mode on interpretation of RESTORE PRIMITIVE CONTEXT (sce

4.5.3).
2 The VDC precisions in effect when these values are saved is also recorded.

3 The currentlv defined regions are saved/restored as well.

References:
457

5.5.12 RESTORE PRIMITIVE CONTEXT

Paramdters:
context name (N)

Description:
Thelattribute and control set recorded in the set specified by the context name parameter is r¢called

on ipterpretation. The context name shall correspond to a context name saved within the same pic-
ture|by a SAVE PRIMITIVE CONTEXT element.

NOTE — A primitive context can only be restored within the picture or segment within which it was sgved.

References:
458

5.5.13 PROTECTION REGION INDICATOR

Parameéters:

regipn index (FX)
regipn indicator (IX)

Description:
The region indicator parameter determines how the protection region associated with the given

index is used. The legal values and their meanings are:

1: off, the region is not used;
2: clip, the region is used for clipping;
3: shield, the region is used for shielding.

It is independent of CLIP INDICATOR, which affects only the use of CLIP RECTANGLE.

References:
454
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5.5.14 GENERALIZED TEXT PATH MODE

Parameters:

mode (one of: off, non-tangential, axis-tangential) (E)

Description:

Rdferences:

5.5.15

Pdarameters:

D¢

R¢

The value of the mode parameter specifies which path the text string is to follow. If
‘off’ then the path specified by the TEXT PATH element (‘right’, ‘left’, ‘up’, or ‘down’

Control elements

the value is
)is used. If

thre vatue fs—Tor=tangentiat the charactersarcposttioned-atong-the-pathrand-ortented-as
the character orientation vectors but the character orientation axes are not rotated ——,ea
has the same orientation regardless of the path direction. If the value is ‘axis-tangentia
of the character orientation axes is tangent to the path at the character position— the o
each character depends upon the path direction at the character‘s placementpoint. In pz
character orientation vectors are rotated together through the angle between the tangen
at the placement point and the positive x direction.

This element affects the TEXT, RESTRICTED TEXT and APPEND'TEXT primitives.

455

MITRE LIMIT

mitre limit (R)

scription:
The mitre limit is defiged for subsequent line elements and edges of filled areas. M

the effect of mitre-limit.

Valid values, of.the mitre limit parameter are non-negative reals.

ferences:
45.6

pecificd by
ch character

, )
the x-axis

fientation of
rticular, the
to the path

itre limit is

measured as a scale factor applied to the current line or edge width. See clause 4 for a dgscription of

5.5.16

TRANSPARENT CELL COLOUR

Parameters:

transparency indicator (one of: off, on) (E)
transparent cell colour specifier (CO)

Description:
When the value of the transparency indicator parameter is ‘off”, then cells of CELL ARRAY, TILE,
or BITONAL TILE elements are drawn normally for all values of all cell colour specifiers, and cells
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of PATTERN TABLE are treated normally when drawing filled-area primitives for all values of all
cell colour specifiers.

When the value is ‘on’, then CELL ARRAY, TILE, BITONAL TILE or PATTERN TABLE cele-
ments which contain cell colour specifiers whose value equals the transparent cell colour specifier
are affected as described in clause 4. See clause 4 also for additional restrictions on transparent cells
capability defined by this element.

References:
45.7
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5.6 Graphical primitive elements

5.6.1 POLYLINE

Parameters:

point list (nP)

Destription:
A line is drawn from the first point in the parameter list to the second point, from the_seécopd point to
he next point, ..., and from the next-to-last point to the last point.

The appearance of POLYLINE is controlled by the line element attributes.

Reffrences:
1.6

1.6.1
1.7.1

5.6.2 DISJOINT POLYLINE

Parjameters:
point list (nP)

Degcription:
A line is drawn from the starting point to the second point, from the third point to the {qurth point,
from the fifth point to the-sixth point, ... forming a series of disjoint single line segments.

The appearance of DISJOINT POLYLINE is controlled by the line element attributes.
NOTE — This elerfient allows significant data compression for applications wishing to perform|line pattern

lgeneration or vectot polygon fill prior to metafile generation in a graphics system, and for other japplications
such as drawing:grids.

References:
4.6

461
471

5.6.3 POLYMARKER

Parameters:

point list (nP)

163


https://iecnorm.com/api/?name=8b8a38a5c57c8be2e234623ed854fa8d

ISO/IEC 8632-1:1992 (E)

Graphical primitive elements Abstract specification of elements

Description:

References:

5.6.4 TEX]|I

164

Parameéters:

Description:

The marker corresponding to the currently selected marker type is drawn at each of the points in the
point list. If the marker type is one of the five predefined markers, it is drawn centred at each of the
points. Other implementation-dependent markers may have other alignments.

If the resulting marker is completely within the clipping area, the entire marker is drawn. For Ver-
sion 1 metafiles, if the marker position is within the clipping rectangle but any part of the marker is
outside the clipping area, then the portion of the marker within the clipping rectangle is displayed
and the display of the portion outside the rectangle is device or interpreter dependent.

For Version 2 and Version 3 metafiles, the clipping of markers which are partially within the clip-

ping area and partially outside of it is controlled by MARKER CLIPPING MODE as des¢ribed in
4.5.2 and 4.6.2.3.

4.6

4.6.
4.7.

ot

point (P)
flag| (one of: not final, final) (E)
string (S)

The| character codes specified in the«§tring parameter are interpreted to obtain the associated|glyphs
from the currently selected character set. The glyphs are displayed on the view surface as specified
by the text attributes.

See|4.3.4.3 regarding the legal character codes and the character set repertoire.

Thel characters are .dimensioned according to the CHARACTER HEIGHT and CHARACTER
EXPANSION FACTOR and are oriented according to CHARACTER ORIENTATION. Th¢ direc-
tion of the character placement in the string relative to CHARACTER ORIENTATION is ac¢ording
to TEXT PATH.

The| flag._parameter is used to permit changing the following text attributes and control elements
within‘a’string which will be aligned as a single block: TEXT FONT INDEX, TEXT PREC|SION,
CHARACTER EXPANSION FACTOR, CHARACTER SPACING, TEXT COLOUR, CHARAC-
TER HEIGHT, CHARACTER SET INDEX, ALTERNATE CHARACTER SET INDEX, TEXT
SCORE TYPE, TEXT BUNDLE INDEX, AUXILIARY COLOUR, and TRANSPARENCY.

When the value of the flag parameter is ‘not final’, the character codes in the string parameter are
accumulated, along with the current attribute settings. In this case, only the attribute setting cle-
ments listed above are allowed between this element and the APPEND TEXT element. With the
exception of the ESCAPE element, no other metafile elements of any type are allowed. ESCAPE is
permitted but has no standardized effect.

When the value is ‘final’, the string parameter constitutes the entire string to be displayed. The
position of the string relative to the text point parameter is according to TEXT ALIGNMENT.
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Text elements with a null string parameter are legal and may be followed by the allowed text attri-
butes and APPEND TEXT as described above.

References:
4343
4.6
4.6.3
47.3

5.6.5 RESTRICTED TEXT

Parameters:

extent: delta width, delta height 2VDC)
point (P)

flag (one of: not final, final) (E)

string (S)

D¢scription:
RESTRICTED TEXT behaves as does TEXT, with the ‘exception that the text is cons
parallelogram determined by the extent parameters.the position, and the text attribute
TRICTED TEXT TYPE specifies how the string is‘positioned within the parallelogram.

trained to a
5. The RES-

iated glyphs
as specified

The character codes specified in the string parameter are interpreted to obtain the assoc
from the currently selected character set:THe glyphs are displayed on the view surface
by the text attributes.

See 4.3.4.3 regarding the legal character codes and the character set repertoire.

The characters are dimensioned according to the CHARACTER HEIGHT and CK
EXPANSION FACTOR and;are oriented according to CHARACTER ORIENTATION

IARACTER
. The direc-

tion of the character placement in the string relative to CHARACTER ORIENTATION

tive to the position point of the TEXT element as described in clause 4. If GENERAL
PATH MODAE(is,“hon-tangential” or ‘axis-tangential’, elements between the BEGIN C
TEXT PATH\and END COMPOUND TEXT PATH elements specify the path the tex
follow, and-the method of orienting characters along the path is defined by the mode.

The first component of the extent parameter is measured parallel to the base vector of

is according

to TEXT PATH. If GENERALIZED TEXT PATH MODE is ‘off’, then the text is positioned rela-

ZED TEXT
DMPOUND
string is to

CHARAC-

TER/ORIENTATION, and the second component is measured parallel to the up vectpr. A paral-

lelogram, the text restriction box, is formed whose sides are parallel to the vectors, and| which have

lengths as in the extent parameter. The box is placed at the position point and aligned as per the
current TEXT ALIGNMENT.

The string is displayed within the resulting positioned box. If necessary, the values of the text attri-
butes CHARACTER HEIGHT, CHARACTER EXPANSION FACTOR, CHARACTER SPACING,
TEXT PRECISION, and TEXT FONT INDEX which are used to display this string arc varied to
achieve the required restriction. It is only the realized values of these attributes, used to display this
single string, which are varied.

For Version 3 metafiles, the way in which the text string is to fit the box may be controlled by the
RESTRICTED TEXT TYPE element. Several particular fitting styles are standardized. In some
cases this places particular constraints and requirement on how some of the individual text attributes
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5.6.6 APPEND TEXT

166

Referenges:

Parameters:

listed above shall be varied. Any of these styles is valid for Version 1 and Version 2 metafiles, but
there is no metafile element to select amongst them.

The flag parameter is used to define a single display string in a sequence of pieces, and to permit
changing the following text attributes and control elements between the pieces: TEXT FONT
INDEX, TEXT PRECISION, CHARACTER EXPANSION FACTOR, CHARACTER SPACING,
TEXT COLOUR, CHARACTER HEIGHT, CHARACTER SET INDEX, ALTERNATE CHAR-

™o T RITANTY & INTEDV ATIVITTADVY MNT NTTD
ACILR SET IP‘TDEX, TEXT SCORE TYPE, TEXI DUINDLLL LINDLA, AUALLIARNLI CULUUR,

and TRANSPARENCY.

When the value of the flag parameter is ‘not final’, the character codes in the string parameter are
accufnulated, along with the current attribute settings. In this case, only the attribute sctting ele-
mentg listed above are allowed between this element and the next occurrence of the APPEND'TEXT
elemgnt. With the exception of the ESCAPE element, no other metafile elements offany type are
allowed. ESCAPE is permitted but has no standardized effect.

When the value is ‘final’, the string parameter constitutes the entire string to be displayed. It fs this

complete string to which the text restriction box applies. The position of thé string relative [to the
0int narameter is ';mr‘nrdln(r to TEXT ALIGNMENT. Text elements with a null string narame-

AL pPAIGILTIVE 15 GvLUiL WL A d SaRaaNTANAVALILN 4 VAL VAVIUVIIWO, Wadtil G LIULL Slillig pal aiiav

text

AL

ter afe legal and may be followcd by the allowed text attributes and APPEND TEXT as desgribed

values of the width and height components of the extent are non-negative VDC.
— TEXT PRECISION is included in the attributes whichiray be changed to achieve the text festric-

cause TEXT PRECISION controls the relationship between currently set values of text attributes and
the values actually used for display of a string (the "realizéd" ‘values). The realization of the text restriction
ited by the RESTRICTED TEXT element may mandateé another mapping from requested to realizeql attri-
bute yalues than would be allowable under the currenf, TEXT PRECISION. Hence the requirements [of the
curreit TEXT PRECISION may have to be ignoréd to achieve proper display of the RESTRICTED [TEXT
elemgnt.

4343
4.6

4.6.3
473
D.4p.2

flag (one of: not final, final) (E)
string (S)

Description:

The character codes specified in the string parameter are appended to the string defined by preced-
ing nonfinal TEXT, RESTRICTED TEXT, and APPEND TEXT elements. The codes arc inter-
preted to obtain the associated glyphs from the current character set. The glyphs are displayed on
the view surface as specified by the text

See 4.3.4.3 regarding the legal character codes and the character set repertoire.
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The characters are dimensioned according to the CHARACTER HEIGHT and CHARACTER
EXPANSION FACTOR and are oriented according to CHARACTER ORIENTATION. The direc-
tion of the character placement in the string relative to CHARACTER ORIENTATION is according
to TEXT PATH. If GENERALIZED TEXT PATH MODE is ‘off’, then text is positioned rclative
to the position point of the TEXT element as described in clause 4. If GENERALIZED TEXT
PATH MODE is ‘non-tangential’ or ‘axis-tangential’ elements between the BEGIN COMPOUND
TEXT PATH and END COMPOUND TEXT PATH clements specify the path the text string is to
follow, and the method of orienting characters along the path is defined by the mode.

The flag parameter is used to permit changing the following text attributes and control elements
tthimarstrimg-which-wit-be-thered-as-astete-block—FEXTEONT-INBEXEXTRRECISION,
'HARACTER EXPANSION FACTOR, CHARACTER SPACING, TEXT COLOUR;, (GHARAC-
'ER HEIGHT, CHARACTER SET INDEX, ALTERNATE CHARACTER SET INDEX, TEXT

CORE TYPE, TEXT BUNDLE INDEX, AUXILIARY COLOUR, and TRANSPAREN(Y.

LA e

o}

[ the value of the flag is ‘not final’, the character codes in the string parameter are accumulated,
iong with the current attribute settings. In this case, only the attribute setting elements lijted above

¢ allowed between this element and the APPEND TEXT element. ,With the exception of the
dxternal element ESCAPE, no other metafile elements of any type afe/allowed.

If the value is ‘final’, the accumulated string parameter constitutes' the entire string to be fisplayed.
APPEND TEXT elements with a null string parameter are legaland may be followed by the allowed
tpxt attributes and further APPEND TEXT elements as destribed above.

Refgrences:
4343
4.6
4.6.3
473
D.45.1

5.6.7 POLYGON

Parameters:
point list (nP)

Desgription:
A boundary of a polygonal region is defined by connecting each vertex to its succegsor in the
brdefed point list with straight edges and connecting the last vertex to the first. The|polygonal
region may be nonsimple. For example, edges are allowed to cross. In this way, subarcas can be
created. The interior of the polygon is as defined in 4.6.4.4.

A non-degenerate polygon (one with three or more vertices, not all of which are collinear) is
displayed with interior as defined by the FILL BUNDLE INDEX, ASPECT SOURCE FLAGS, inte-
rior style attributes, AUXILIARY COLOUR and TRANSPARENCY. The appearance of the edge
is controlled by the edge attributes and by AUXILIARY COLOUR and TRANSPARENCY.

References:
4.6
4.6.4
474
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5.6.8 POLYGON SET

168

Param

eters:

List of:

point (P)
edge out flag (one of: invisible, visible, close invisible, close visible) (E)

Description:

A s
but

Thd
set;
list

edge.

Thg
tha

Th

Abstract specification of elements

et of closed polygons is drawn (according to the edge visibility flags and the current €dg
ps) and filled (according to the current filled-area attributes).

the point that starts each polygon is recorded as the "current closure point!'.| Each poin
is connected either to its successor or to the current closure point (but ot both) by a

point is generated. The enumerations of the flag mean:

invisible: the edge from point n to point f+1 defines a fill boundary, an|
drawn.

visible: the edge from point n¢tospoint n+1 defines a fill boundary
drawn.

boundary, but<is'not drawn. The next point in the list (if a
define the fitst point of another polygon; it will not be conne
any edge to’any point of the polygon being closed.

close visible: as close invisible, but the closing edge added is drawn.

he edge out flag of the last-point in the list is ‘visible’, it is treated as ‘close visible’; if th
visible’, it is treated as ‘close invisible’.

b interior of the polygon set (see 4.6.4.4) is filled according to the current filled-area atf
b set of polygons is’ filled according to the parity (odd or even) algorithm described ur
se invisible’-to the next point in the point list does not constitute a boundary to the fill alg

b individual polygons of the set are not filled individually. The polygons in the set may

joijut (as.in the ‘dot’ and the body of the letter ‘i’), may create ‘holes’ (as in a torus shape),
ovgrlap.

re attri-

list of points and flags is processed sequentially. The first point starts the fir$t, polygon of the

t in the
straight

edge out flag parameter associated with each point in the list defin€s’how the edge coming from

d is not

and is

close invisible: the edge from point n to the current closure point defines a iolygon

y) will

cted by

e flag is

ributes.
der the

YGON element, with the exception that the transition from a vertex marked ‘close vigible’ or

orithm.

be dis-
or may

The visible edges are drawn using the current edge attributes. An edge will be drawn only if it was
generated with either a ‘visible’ or ‘close visible’ flag and EDGE VISIBILITY is set to ON. EDGE
VISIBILITY thus acts as an override on the visibility of the edges specified in the polygon sct, in
that it can tumn off edges which were specified as ‘visible’, but cannot turn on edges which were
specified as ‘invisible’.

See figure 30 for an example of POLYGON SET.

NOTE — The ability to intermix visible and invisible edges can be used for example to accomodate clipping
of polygons before they are placed in the CGM.
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References:
464
474
D.45
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This figure would be generated by the following sequence, where (n) is the notation for the coordi-
nate corresponding to the circled point n on the picture.

(1) visible

(2) invisible

(3) close visible
(4) visible

(5) visible

(6) close visible

170


https://iecnorm.com/api/?name=8b8a38a5c57c8be2e234623ed854fa8d

Abstract specification of elements

ISO/IEC 8632-

5.6.9 CELL ARRAY

Parameters:

3 comer points P, Q, and R (3P)

nx,ny (2I)

local colour precision (form depends upon specific encoding)
cell colour specifiers (nx-nyCO)

1:1992 (E)

Graphical primitive elements

Desfnptlon:
n the general case, P,Q,R can delimit an arbitrary parallelogram. P and Q delimit the.en
| diagonal of the parallelogram, and R defines a third corner.

L

In the simplest case, the three corner points, P,Q,R, define a rectangular area in"VDC s
irea is subdivided into nx-ny contiguous rectangles as follows. The edge {romP to R is {
nto nx equal intervals, and the edge from R to Q is subdivided into ny-gqual intervals
mplied consists of nx-ny identical cells. The colour list consists of #x-ny colour specific
peptually an array of dimensions nx and ny representing respectively the column and r
sions. Array element (1,1) is mapped to the cell at corner P, and array element (nx,1) is

he cell at comer R. Array element (nx,ny) is mapped to the €cll at comer Q. Hence, the

o Q. Array element (1,1) corresponds to the first colour index or colour valuc stored
rolour specifiers parameter and array element (nx,}) eorresponds to the nxth colour inde)
value stored in the cell colour specifiers parameter:

The local colour precision parameter declares the precision of the cell colour specifiers.
sion specification is represented in either $iiidexed’ or ‘direct” colour mode, according to
Value of the COLOUR SELECTION MODE element. As with the COLOUR INDEX PR
hnd COLOUR PRECISION elemenis,“the form of the parameter is encoding dependent.
lure uses indexed colour selection; then the form of the paramcter is the same as that of
[NDEX PRECISION. If the picture uses direct colour selection, then the form of the pd
the same as that of COLOUR-PRECISION.

_egal values of local colour precision include the legal valucs of COLOUR (INDEX) PR
[n addition, each ericoding defines a special value, the ‘default colour precision indica
ndicator that the-colour specifiers of the element are to be encoded in the COLOUR (INL}
CISION of the -metafile, i.e., to indicate that the local colour precision defaults to
INDEX) PRECISION.

Recommendations for the interpretation of cell array for devices that cannot display a ce
piyen in annex D.

jl points of

ace. This
ubdivided
The grid

alions, con-

w dimen-
mapped to
colour ele-

ments are mapped within rows running from P to R, and with the rows incrementing in orgler from R

in the cell
L or colour

The preci-
he current
ECISION
If the pic-
COLOUR
jrameter is

[ECISION.
tor’, as an
EX) PRE-
COLOUR

1 array are

corresponds to the common left-to-right, top-to-bottom pixel scan orde
indicate cell locations and dots indicate pixel centres.

r of any devices. In the

References:

4.6
4.6.5.1
D.45

lay surface
figure lines
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Figure 31 — Nx-by-ny CELL ARRAY rectangle mapped onto display surface
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5.6.10 GENERALIZED DRAWING PRIMITIVE (GDP)
Parameters:
identifier (I)
point list (nP)
data record (D)
Description:

A Gereratized Drawing Primitive ¢GBP)of the type specified by the tdenrifier paramteriis generated
on the basis of the points in the point list parameter and other information in the data reford param-
eter.

Non-negative values of the identifier are reserved for registration and future standardization, and
negative values are available for private use.
The appearance of the GDP is determined by zero or more of the attribute sets of the $tandardized
graphical primitive elements, depending on the particular GDP/The parameters of the GDP are
interpreted and utilized in an interpreter dependent manner.
See ref 471.16 regarding the format of the data record parameter.
NOTES
1 GDP provides convenient access to non-standardized graphical primitives that a device may support.
GDP is similar to ESCAPE in this sense, but GDP pfovides a mechanism for handling of cdordinate data
whereas ESCAPE does not. GDP is thus designed for generating graphical output, and ESCAPE is designed
for such applications as non-standardized control functions.
2 GDP identifiers are registered in the ISO International Register of Graphical Items, which is haintained by
the Registration Authority. When a GDPidentifier has been approved by ISO/IEC Sub-commiftee for Com-
puter Graphics, the GDP identifier value will be assigned by the Registration Authority.

Réferences:
4.6
ref 471.16

5.6.11 RECTANGLE

Parameters:
w0 points (2P)

Description:
The two points parameter specifies two diagonally opposite corners of a rectangle oriented parallel
to the VDC axes. The rectangle so defined is displayed with interior (see 4.6.4.4) as defined by the
FILL BUNDLE INDEX, ASPECT SOURCE FLAGS, AUXILIARY COLOUR, TRAN-
SPARENCY, and interior style attributes. The appearance of the edge is controlled by the edge
attributes, and by AUXILIARY COLOUR and TRANSPARENCY.

References:
4.6
4.6.4

173


https://iecnorm.com/api/?name=8b8a38a5c57c8be2e234623ed854fa8d

ISO/IEC 8632-1:1992 (E)

Graphical primitive elements Abstract specification of elements

4.7.4

5.6.12 CIRCLE

Parameters:

centrepoint (P)
radius (VDC)

Description:
The |radius and centrepoint parameters specify respectively the radius and center of acircle| to be
displayed with interior (see 4.6.4.4) as defined by the FILL BUNDLE INDEX, ASPECT SOURCE
FLA[GS, AUXILIARY COLOUR, TRANSPARENCY, and interior style attributes.” The appejarance
of the edge is controlled by the edge attributes, and by AUXILIARY €OLOUR and TRAN-

SPARENCY.

Valid values of the radius are non-negative VDC.
References:

4.6

4.6.4
4.7.4

5.6.13 CIRICULAR ARC 3 POINT

Paramaters:

starting point, intermediate point;ending point (3P)

Descripition:

A circular arc is displayed from the starting point, through the intermediate point, to the pnding
poi

A ngn-degenerate-specification is one in which the three specified coordinates are non-collines

ol

If the three specified coordinates are collinear the specification is mathematically degencrafe, and
the ipterpretation of this element is implementation dependent (see also annex D).

References:
4.6
4.6.1
4.6.6
4.7.1
D.45
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5.6.14 CIRCULAR ARC 3 POINT CLOSE

Parameters:

starting point, intermediate point, ending point (3P)
close type (one of: pie, chord) (E)

Description:
A filled circular arc is displayed from the specified starting point through the specified intermediate

. 1 o d 31 rrat— Tl 1 araslacteratad 1 333
potnt; to-the specifred-ending point—Fhe-etose-types-are-itustrated-n-figare-32

[f close type is ‘chord’, the segment defined by the arc and the chord from the starting ‘[oint to the
ending point is displayed with interior (see 4.6.4.4) as defined by the FILL BUNDLE INDEX,
ASPECT SOURCE FLAGS, AUXILIARY COLOUR, TRANSPARENCY, and\interior |style attri-
butes. The appearance of the edge is controlled by the edge aitributes;. and by AUXILIARY
COLOUR and TRANSPARENCY.

If close type is ‘pie’, the pie sector defined by the computed arc cenfre] the specified stafting point,
and the ending point is displayed with interior as defined by the FIL BUNDLE INDEX, ASPECT
SOURCE FLAGS, AUXILIARY COLOUR, TRANSPARENCY, and interior style attriputes. The
appearance of the edge is controlled by the edge attributesyand by AUXILIARY COLOUR and
TRANSPARENCY.

A non-degenerate specification is one in which the thiree specified coordinates are non-colfinear.

If the three specified coordinates are collinear the specification is mathematically deggnerate and
ambiguous, and the interpretation of this element is implementation dependent (see also gnnex D).

References:
4.6
4.6.4
4.6.6
4.7.4
D.4.5
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PIE CHORD

Figure 32 — CIRCULAR ARC 3 POINT CLOSE specifications with ‘pie’ and ‘chord’.
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Abstract specification of elements Graphical primit
5.6.15 CIRCULAR ARC CENTRE
Parameters:
centrepoint (P)
DX _start, DY_start, DX_end, DY_end (4VDC)
radius (VDC)
Description:
A \/il\/ulal alre ib dlanl Wh;\/h ib d\/ﬁll\/d [¢Nv] fU}IUVVD.
The DX start and DY _start parameters define a start vector, and the DX _end and-D¥ "4
ters define an end vector. The tails of these vectors are placed at the position specified
trepoint parameter. A start ray and end ray are derived from the start and end yectors. T
end rays are the semi-infinite lines from the centrepoint in the directions ofithe start and
respectively.
The specified radius and centrepoint define a circle. The arc is drayn/in the positive an
tion (as defined by VDC EXTENT) from the intersection of the 'CirCle and the start ray
by measuring a distance radius along the start ray from the centrepoint) to the intersectiq
cle and the end ray.
The arc is displayed with current line element attributes.
Valid values of the vector components are those which produce vectors of non-zero leng
Valid values of the radius are non-negative VDC.
If the start ray and end ray are coincident; it is ambiguous whether the defined arc su
360° of central angle (see annex D for fecommended interpretation).
References:
4.6
4.6.1
4.6.6
4.7.1
D.45
5.6.1d CIRCULAR ARC CENTRE CLOSE
Parameters:
centrepoint (P)
DX _start, DY _start, DX_end,DY_end (4VDC)
radius (VDC)
close type (one of: pie, chord) (E)
Description:

A circular arc is drawn and filled which is defined as follows:

The DX _start and DY start parameters define a start vector, and the DX_end and DY_end parame-

ters define an end vector. The tails of these vectors are placed at the position specified

by the cen-

trepoint parameter. A start ray and end ray are derived from the start and end vectors. The start and
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5.6.17 ELLIPSE

178

Abstract specification of elements

end rays are the semi-infinite lines from the centrcpoint in the directions of the start and end vectors
respectively.

The specified radius and centrepoint define a circle. The arc is drawn in the positive angular direc-
tion (as defined by VDC EXTENT) from the intersection of the circle and the start ray (as obtained
by measuring a distance radius along the start ray from the centrepoint) to the intersection of the cir-
cle and the end ray.

If the value of the close type parameter is ‘chord’, the circular segment dcfined by the arc and the
chord from the starting point to the ending point of the arc is displayed.

If th
The

ASPECT SOURCE FLAGS, and interior style attributes. The appearance of the edgens-con
by the edge attributes, and by AUXILIARY COLOUR and TRANSPARENCY.

Vali
Vali

If the start ray and end ray are coincident, it is ambiguous whether the'defined arc subtends
3609 of central angle (see annex D for recommended interpretation).

References:

4.6

4.6.4
4.6.4
4.7.4
D.45

Parameters:

cent
first
Seco

Descrip,
The
poin
di

s ety -

primitive is displayed with interior (see 4.6.4.4) as defined by the FILL BUNDLENIN

1 values of the vector components are those which produce vectors of non-zerolength.

i values of the radius are non-negative VDC.

repoint (P)
CDP endpoint (P)
hd CDP endpoint (P)

fion:
centrepoint parameter specifies the centre of an ellipse. The CDP endpoints include onl

yed.

[IDEX,
rolled

0° or

e end-

[ from each conjugate diameter; together with the centrepoint they define the two conjugate

CLCTS OI IN€ €HIpsSe.

The ellipse so specified is displayed with interior (see 4.6.4.4) as dcfined by the FILL BUNDLE
INDEX, ASPECT SOURCE FLAGS, AUXILIARY COLOUR, TRANSPARENCY, and interior
style attributes. The appearance of the edge is controlled by the edge attributes, and by AUXILI-
ARY COLOUR and TRANSPARENCY.

Valid values of the three specifying points of the ellipse are those which yield three distinct points.

The

specified ellipse is non-degenerate if and only if the three points are non-collinear.

References:

4.6
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4.6.4
4.6.7
474
D.45

5.6.18 ELLIPTICAL ARC

Parameters:

Graphical primitive elements

centrepoint (P)

first CDP endpoint (P)

second CDP endpoint (P)

DX start,DY_start,DX_end,DY_end (4VDC)

cription:
An elliptical arc is drawn which is defined as follows:

diameters of the ellipse.

ters define an end vector. The tails of these vectors are placed at the position specified

end rays are the semi-infinite lines from the @entrepoint in the directions of the start and
respectively.

the intersection of the ellipse and the end ray in the direction defined as follows. A
radius” is defined to be half of a‘conjugate diameter. Letting the centrepoint be labelled

through the smaller of these two angles.
The elliptical arc is displayed with the current line attributcs.

Valid values of the three specifying points of the ellipse are those which yield three dis
The’specified ellipse is non-degenerate if and only if the three points are non-collinear.

The centrepoint parameter specifies the center of an ellipse. ~The CDP endpoints includ
point from each conjugate diameter; together with the centrepoint they define the twq

The DX start and DY _start parameters define a staft yector, and the DX_end and DY _e

trepoint parameter. A start ray and end ray are-derived from the start and end vectors. Tl

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

CDP endpoint P1, and the:second CDP endpoint P2, then the line scgments M-P1 and N
two conjugate radii, reférred to in what follows as the first conjugate radius and the seq
gate radius respectively: The conjugate radii meet at M and define two angles: the sum
angles is 360°, one-angle is less than 180° and the other is greater than 180°. The drawing direction
of the elliptical_arc is the direction from the first conjugate radius to the second conjy

¢ onc end-
conjugate

hd parame-
by the cen-
he start and
bnd vectors

e cllipse to
"conjugate
M, the first
1-P2 define
ond conju-
of the two

gate radius

inct points.

Valid values of the vector components are those which produce vectors of non-zero length.

If the start ray and end ray are coincident, it is ambiguous whether the defined arc is null (zero arc

length) or the entire ellipse (see annex D for recommended interpretation).

References:

4.6
4.6.1
4.6.7
4.7.1
D.45
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5.6.19 ELLIPTICAL ARC CLOSE

180

Parameters:

centrepoint (P)

first CDP endpoint (P)

second CDP endpoint (P)

DX start,DY_start,DX_end,DY_end (4VDC)
close type (one of: pie, chord) (E)

Abstract specification of elements

Descripkion:

An dlliptical arc is drawn and filled which is defined as follows:

The |centrepoint parameter specifies the center of an ellipse. The CDP endpoints include one end-
point from each conjugate diameter; together with the centrepoint they defing‘the two corfjugate

diameters of the ellipse.

The|DX _start and DY _start parameters define a start vector, and the DX(end and DY _end p

jframe-

ters |define an end vector. The tails of these vectors are placed at the position specified by the cen-

treppint parameter. A start ray and end ray are derived from the staft and end vectors. The st

art and

end [rays are the semi-infinite lines from the centrepoint in the ditections of the start and end yectors

respectively.

The|defined arc begins at the intersection of the ellipse @nd the start ray (the "starting poin

") and

follgws the ellipse to the intersection of the ellipse and the end ray (the "ending point") in the direc-
tion|defined as follows. A "conjugate radius"” is defined to be half of a conjugate diametcr. Letting
the ¢entrepoint be labelled M, the first CDP endpeint P1, and the second CDP endpoint P2, then the
line|segments M-P1 and M-P2 define two cotijugate radii, referred to in what follows as the first

conjugate radius and the second conjugate-radius respectively. The conjugate radii meet at

M and

defipe two angles: the sum of the two angles is 360°, one angle is less than 180° and the dther is
gredter than 180°. The drawing direction of the elliptical arc is the direction from the first copjugate

radips to the second conjugate radius through the smaller of these two angles.

If the value of the close type(parameter is ‘chord’, the segment defined by the elliptical arc dnd the
chord from the starting point.to the ending point is displayed with interior (see 4.6.4.4) as dcfined by

the FILL BUNDLE INDEX, FILL ASF, and intcrior style attributes. The appearance of the
controlled by edge attributes, and by AUXILIARY COLOUR and TRANSPARENCY.

pdge is

If the value is ‘pie’, the elliptical pie sector defined by the elliptical arc centrepoint, the dtarting
poingt, and the\ending point is displayed with interior as defined by the FILL BUNDLE INDEX,
FILL ASF;-and the interior style attributes. The appearance of the edge is controlled by the edge
attributes,.and by AUXILIARY COLOUR and TRANSPARENCY.

The specified ellipse is non-degenerate if and only if the three points are non-collinear.

Valid values of the vector components are those which produce vectors of non-zero length.

If the start ray and end ray are coincident, it is ambiguous whether the defined arc is null (zero arc

length) or the entire ellipse (see annex D for recommended interpretation).

References:

4.6
4.6.4
4.6.7
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CIRCULAR ARC CENTRE REVERSED

Parameters:

De

Re

centrepoint (P)

Graphical primitive elements

DX start, DY _start, DX_end, DY_end (4VDC)
radius (VDC)

scription:
A circular arc is drawn which is defined as follows:

end rays are semi-infinite lines from the centrepoint in the directions of the start and
respectively.

The values of the radius and centrepoint parameters define a circle. The arc is drawn in
angular direction (as defined by VDC EXTENT) from the intersection of the circle and
(as obtained by measuring a distance radius along the start ray from the centrepoint) to
tion of the circle and the end ray.

The arc is displayed with current line element attributes.

Valid values of the radius are non-negative VDC.

360° of central angle (see'annex D for recommended interpretation).

ferences:
4.6

4.6.1
4.6.6
47.1
D.45

Valid values of the vector components-are those which produce vectors of non-zero length.

The DX start and DY _start parameters define a start vector, and the DX, end and DY_énd parame-
ters define an end vector. The tails of these vectors are placed at thie position specified|by the cen-
trepoint parameter. A start ray and end ray are derived from the stdrf and end vectors. The start and

end vectors

the negative
the start ray
the intersec-

If the start ray and end ray ‘are coincident, it is ambiguous whether the defined arc subtends 0° or

5.6.21

CONNECTING EDGE

Parameters:

De

none

scription:

During the construction of a closed figure a line segment connecting the last point of the preceding
line element and the next point is added to the boundary and edge definitions. The next point may

be either:
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1) the first point of the next line element, or

2) the current closure point (in cases where CONNECTING EDGE is followed by either NEW
REGION or END FIGURE).

The appearance of the connecting edge is fully determined by the edge attributes including EDGE
VISIBILITY.

References:
4.6.11

5.6.22 HY]lERBOLIC ARC

Parameters:

centfe point (P)

trangverse radius endpoint (P)
conjpgate radius endpoint (P)
start|vector (2VDC)

end yector (2VDC)

Description:
A hyperbolic arc is defined. The asymptotes of the full‘hyperbola pass through the centre pognt and
are parallel to two vectors defined by the sum and difference of the vectors from the centre|to the
poins defined by the transverse radius endpointand conjugate radius endpoint parameters, fespec-
tively. The complete hyperbola passes through.the transverse radius endpoint and its tangenf there
is pdrallel to the vector from the centre poirit'to the conjugate radius endpoint. The defined drc is a
finitg arc starting and ending at the points'where the rays from the centre in the directions of the start
and |end vectors intersect the complete hyperbola. See clause 4 for further discussion pf the
georetric significance of the parametérization and details of rendering of hyperbolic arcs.

Referenlces:
4.6
4.6.1
4.6.4
47.1

5.6.23 PARABOLIC ARC

Parameters:

centre point (P)
start point (P)
end point (P)

Description:
A parabolic arc is defined. A parabolic arc is drawn from the point defined by the start point param-
eter to the point defined by the end point parameter. The point defined by the centre point parameter
is the intersection of the tangents to the parabola at the start point and end point. Sec clause 4 for
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further discussion of the geometric significance of the parameterization and details of rendering of
parabolic arcs.

References:
4.6
4.6.1
469
471

5.6.24 INON-UNIFORM B-SPLINE

Parameters:

spline order (I)

number of control points (I)
control points (nP)

list of knots ((m+n)R)
parameter start value (R)
parameter end value (R)

Dejcription:
The value of the spline order parameter shall be positive. The list of knots parameter shall form a
non-decreasing sequence of numbers (see clause'4). The number of control points parameter value
shall be at least as large as the spline order.¢Ehe sum of the number of control points and the spline
order shall equal the number of knots. Ifithe spline order is k and the number of control points is n
then the number of knots is (n+k). N.shall be positive.

The values defined by the parameter start value and parameter end value specify over what range of
the parameter the B-spline curve'is evaluated. The start value shall be less than or cqual to the end
value. The start value shall®e greater than or equal to the value of the k-th knot in this sequence,
where k is the spline ofder. The end value shall be less than the n-th knot value (where n is the
number of control points).

When an element.of this type is interpreted, a non-uniform B-spline curve is generated fqr parameter
values between the parameter start value and parameter end value.

Referencest
4.6
46.10
46101

5.6.25 NON-UNIFORM RATIONAL B-SPLINE

Parameters:

spline order (I)

number of control points (1)
control points (nP)

list of knots ((m+n)R)
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parameter start value (R)
parameter end value (R)
weights (nR)

Description:
The value of the spline order parameter shall be positive. The list of knots parameter shall

form a

non-decreasing sequence of numbers (see clause 4). The number of control points parameter value
shall be at least as large as the spline order. The sum of the number of control points and the spline

order shall equal the number of knots. If the spline order is k and the number of control poi
then the number of knots is (n+k). N shall be positive.

nts is n

The array of numbers defined by the weights parameter contains one real number for cach
point in the array of numbers defined by the control points parameter.

The values defined by the parameter start value and parameter end value specify over-what r
the [parameter the B-spline curve is evaluated. The start value shall be less than'or equal to

control

inge of
lhe end

valye. The start value shall be greater than or equal to the value of the k-th(knot in this sequence,
whagre k is the spline order. The end value shall be less than or equal to the r-th knot value (Where n

is the number of control points).

WhEn an element of this type is interpreted, a non-uniform rational B-spline curve is gencrgted for

parameter values between the parameter start value and parameter end value.
References:
4.6

4.6/10
4.6]10.1

5.6.26 POLYBEZIER

Paramgters:

continuity indicator (IX)
point list

if the continuity.indicator is 1 (discontinuous) (4nP)
f the coatinuity indicator is 2 (continuous) ((3n+1)P)

Description:

Thisetement-definesormeormorecubic Beziercurves—TFheassoctatiorrof points-in-the-param
with control points is dependent upon the value of the continuity indicator parameter and is

eter list
defined

in clause 4. The cubic parametric equations defining the specified Bezier curves are given in clause

4.

The relationship of the Nth Bezier curve to the (N-1)th, if there is more than one curve, is specified

by the continuity indicator. Valid values are:

1: discontinuous — successive curves may be disjoint;

2: continuous — successive curves are connected, final point of Nth curve matches initial point

of (N+1)th.
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ferences:
4.6
4.6.10
4.6.10.2

POLYSYMBOL

™ .
ameters:

symbol index (IX)
position point list (nP)

scription:

symbol is displayed according to the current SYMBOL COLOUR.

4.6
6

.U

12
A L

BITONAL TILE

compression type (IX)

row padding indicator (I)

cell background colout (CO)

cell foreground colour (CO)
method-specific parameters (SDR)
compressed.¢elour specifiers (BS)

scription:
The compression type parameter specifies the compression type used. The following
defined:

The symbol corresponding to the symbol index parameter in the symbel library specified by the
current SYMBOL LIBRARY INDEX is dimensioned according to SYMBOL SIZE, oriented
according to SYMBOL ORIENTATION, and drawn at each point/in the position poipt list. The

methods are

null background

null foreground

T6

T4 1-dimensional

T4 2-dimensional
bitmap (uncompressed)
run length

A AN T

Compression types greater than 6 are reserved for registration and future standardization.

The compression types ‘null background’ and ‘null foreground’ indicatc that all cells in the tile are
known to be background or foreground respectively. In this case the tile has no encoded content.
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The bitstream parameter is null.

If the method is ‘T4’, the image is encoded according to the one or two dimensional scheme d

Abstract specification of elements

efined

by CCITT Recommendation T4 (Group 3 facsimile). If the method is ‘T6’ two dimensional scheme

defined in CCITT Recommendation T6 (Group 4 facsimile).

If the compression type is ‘run length’, then sequences of colour specifiers with identical values are
represented by a pair of values: an integer count followed by a colour specifier. The integer is an
unsigned binary integer at a fixed precision specified by an integer value, n, in the paramecter
method-specific parameters. The bitstream consists of consecutive packets of n+1 bits, where the

first n bits specify the run length and the remaining bit specifies the cell colour.

The polour specifiers of the compressed colour specifiers parameter is compressed according
valug of the compression type parameter and stored in the metafile as a compressedcbinar
obje¢t.

The [value of row padding indicator parameter shall be a non-ncgative integer,' The row pj
indiqator indicates whether there is any padding of rows prior to compression,Ifthe value is
therd is no padding and the compressed row contains exactly as many coleur specifiers as ind
in the parameter number of cells/tile in path direction of the BEGIN TILE“ARRAY clement.
is n, greater than 0O, then the parameter number of cells/tile in~path direction of the B
TILE ARRAY element defines the number of actual cells with irhage content in the row. P

to the
v data

\dding
, then
icated
If the
EGIN
rior to

compression the row is padded with colour specifiers of value 05.if necessary, so that the number of

specifiers in the row prior to compression is a multiple of n¢,Any colour specifiers added to t}
to safisfy this requirement are not included in the value of the the number of cells/tile in path
tion parameter of the BEGIN TILE ARRAY element.

The prder of the data in the BS parameter is that order sometimes referred to as "down". TH

C Tow
direc-

e first

bit of data resulting from the compression progess’is the first or most signficant bit of the firsf octet
of thg BS parameter.
The ell colour specifiers have only two'values, the indexes 0 and 1. Index O designates the cell
background colour. Index 1 designates the cell foreground colour. The precompressed or
uncompressed colour specifiers considered as a binary data stream are represented at 1 bit per ¢ell.
The |parameter method-specific”parameters contains parameters that arc specific to parficular
compression types. The SDR-for each of the defined compression types contains:

compression SDR

type contents

0: null background null

1: null foreground null

2: T6 null

3-F4t=dimensiomat Trait

4: T4 2-dimensional null

5: bitmap (uncompressed) | null

6: run length run-count

precision (I)

NOTES
1 The encoding of SDR in each of the standard encodings of this International Standard supports the concept
of a "null" record, which is to be distinguished from an omitted record.
2 Compression method values are registered in the ISO International Register of Graphical Items, which is

maintained by the Registration Authority. When a compression method has been approved by ISO/IEC Sub-
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committee for Computer Graphics, the compression method value will be assigned by the Registration

Authority.

References:

5.6.29

Paj

Description:

4.6
4.6.5
4.6.5.2
D.4.6

TILE

ameters:

compression type (IX)

row padding indicator (I)

cell colour precision (I)
method-specific parameters (SDR)
compressed colour specifiers (BS)

The compression type parameter specifies the method by which the compressed colour s
compressed. The following methods are defined:

null background

null foreground

T6

T4 1-dimensional

T4 2-dimensional
bitmap (uncompressed)
run length

A R O T =

Compression types greaterthan 6 are reserved for registration and future standardization.

Compression typessnull background’ and ‘null foreground’ indicate that all cells in
known to be background or foreground respectively. In this case the tile has no encod
The bitstream, parameter is null. For indexed colour selection mode, background cor
index 0 and-foreground corresponds to index 1. For direct colour selection mode,

corresponds to the value defined by the BACKGROUND COLOUR element (or its ¢
foreground corresponds to an implementation dependent foreground colour.

by CCITT Recommendation T4 (Group 3 facsimile). If the method 1s T6 two dimensio
defined in CCITT Recommendation T6 (Group 4 facsimile).

ecifiers are

the tile are
ed content.
responds to
background
lefault) and

If the method is T4, the image is encoded according to the one or two dimensional sch¢me defined
nal scheme

If the compression type is ‘run length’, then sequences of colour specifiers with identical values are
represented by a pair of values: an integer count followed by a colour specifier. The integer is an
unsigned binary integer at a fixed precision specified by an integer value, n, in the parameter
method-specific parameters. If the value of the cell colour precision parameter is m, then the
bitstream consists of consecutive packets of n+m bits, where the first n bits specify the run length

and the remaining m bits specify the cell colour.

The sequence of compressed colour specifiers is compressed according to the value of the compres-

sion type parameter and stored in the metafile as a compressed binary data object.
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The value of row padding indicator parameter shall be a non-negative integer. The row padding
indicator indicates whether there is any padding of rows prior to compression. If the value is 0, then
there is no padding and the compressed row contains exactly as many colour specifiers as indicated
in the parameter number of cells/tile in path direction of the BEGIN TILE ARRAY element. If the
value is n, greater than 0, then the parameter number of cells/tile in path direction of the BEGIN
TILE ARRAY element defines the number of actual cells with image content in the row. Prior to
compression the row is padded with the least number of colour specifiers of value 0, if necessary, so
that the number of specifiers in the row prior to compression is a multiple of n. Any colour
specifiers added to the row to satisfy this requirement are not included in the value of the the
number of cells/tile in path direction parameter of the BEGIN TILE ARRAY element.

The

speclfiers parameter. This is the precision of the uncompressed colour specifiers. The,prg
specffication is represented in either ‘indexed’ or ‘direct’ colour mode, according 0"the ¢

valu
and
ture

INDEX PRECISION. If the picture uses direct colour selection, then the. form of the param

the

Legdl values of local colour precision include the legal values of COLOUR (INDEX) PRECI

In a

indidator that the colour specifiers of the element are to be eficoded in the COLOUR (INDEX
CISION of the metafile, i.e., to indicate that the cell colour precision defaults to COLOUR (IN
PRECISION.

The
10 a
sign
The
com
prec

The
com

cell colour precision parameter declares the precision of the cells in the compresséd

b of the COLOUR SELECTION MODE element. As with the COLOUR INPEX PREC
COLOUR PRECISION elements, the form of the parameter is encoding dépendent. If th
uses indexed colour selection, then the form of the parameter is the same as that of COl

ame as that of COLQUR PRECISION.

idition, each encoding defines a special value, the ‘default Colour precision indicator’,

porder of the data in the compressed colour specifiers parameter is that order sometimes 1q
5 "down". The first bit of data resulting«from the compression process is the first o
ficant bit of the first octet of the BS parameter.

cell colour precision parameter defines the colour precision of the colour specifiers in th
pression (uncompressed) data strgam. When decompressing the Bitstream operand, these
sions of the binary data comprising the individual colour specifiers.

pression types. The SDR for each of the defined compression types contains:

rolour
cision
urrent
SION
IC pic-
_LOUR
eter is

SION.
as an
PRE-
'DEX)

ferred
most

¢ pre-
are the

parameter method-specific  parameters contains parameters that are specific to parficular

compression SDR

type contents

0: null background null

1: null foreground null

2: T6 null

3T T4 I-dimensional it

4: T4 2-dimensional null

5: bitmap (uncompressed) | null

6: run length run-count
precision (I)

NOTES

1 The encoding of SDR in each of the standard encodings of this International Standard supports the concept
of a "null" record, which is to be distinguished from an omitted record.

2 T4 and T6 compression methods are not likely to give useful results if the cell colour precision is other

than

1 and the colour selection mode is direct.
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3 Compression method values are registered in the ISO International Register of Graphical Items, which is
maintained by the Registration Authority. When a compression method has been approved by ISO/IEC Sub-

committee for Computer Graphics, the compression method value will be assigned by the Registration
Authority.

References:
4.6
4.6.5
4.6.52
D.4.6
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5.7 Attribute elements

5.7.1 LINE BUNDLE INDEX

LN iy £

Paramatnrge
I analicicn d.

line bundle index (IX)

Descripfion:
The line bundle index is set to the value specified by the parameter. When subsequent lifie €lements
occuf, the values for LINE TYPE, LINE WIDTH, and LINE COLOUR are taken from the
corrgsponding components of the indexed bundle if the ASFs for those attributes are set to|‘bun-
died]. See 4.6 for alist of line elements.

If th¢ ASF for a given attribute is ‘individual’, this element does not affeet the value used for that
attrijute until the ASF returns to ‘bundled’.

Legal values are positive integers.

Referenges:
4.6.1

A7 1
S /.41

D.4l6

5.7.2 LINE TYPE

Parameters:
line fype indicator (IX)
Description:

The line type indicator 1S set to the value specified by the paramcter.

Wheh the LINE,FYPE ASF is ‘individual’, subsequent line elements are displayed with this line
type See 4.6(for a list of line elements.

When thé LINE TYPE ASF is ‘bundled’, this element does not affect the display of subsequent line
elempnts-antil the ASF returns to ‘individual’.

The following line types are assigned:

solid

dash

dot

dash-dot

S: dash-dot-dot

Values above 5 are reserved for registration and future standardization, and negative values are
available for implementation-dependent use.

hedl gl > e
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5.7.3 JINE WIDTH

Parjlameters:

Degqcription:

Re

ISO/IEC 8632-

NOTES

1:1992 (E)

Attribute elements

1 Line type continuity is addressed in Version 3 metafiles with the LINE TYPE CONTINUATION elcment.
In Version 1 and Version 2 metafiles, ideally the line type is maintained continuously between adjacent spans
of a single line clement (see annex D for further discussion.) ISO/IEC 8632 does not specify continuity
between separate, but graphically connected, line elements; nor does it specify continuity across sections of a

single line element that may have been clipped away.

2 Whether or not line type is maintained continuously across the segments of DISJOINT POLYLINE is not

addressed by ISO/IEC 8632.

3 Line type indicator values are registered in the ISO International Register of Graphical Items, which is

ommittee for Computer Graphics, the line type indicator value will be assigned by the Registrat
ty.

ferences:
1.6.1
1.7.1.1
D . 4.6

line width specifier (SS)

The absolute linc width or line width sgale factor is set as specified by the parametcr.

the size specification of this element. See 4.6 for a list of line elements.

line elements until the ASF returns to ‘individual’.

value of the LINE' WIDTH SPECIFICATION MODE element).

tation of th¢ defining line). A wide line is aligned with its ideal zero-width defining line such that]
between the defining line and either edge is half the line width.

CICIIVUS.

443
4.6.1
47.1.1
4.1.5
D.4.6

maintained by the Registration Authority. When a line type indicator has been approved by ISO/IEC Sub-

on Author-

When the LINE WIDTH ASF isindividual’, subsequent line elements are displayed a¢cording to

When the LINE WIDTH ASF is ‘bundled’, this element does not affect the display of subsequent

Valid values of the)‘line width specifier’ parameter are non-negative VDC or R (accorging to the

NOTE — The line width is measured perpendicular to the defining line (that is, it is independent pf the orien-
the distance
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5.7.4 LINE COLOUR

Parameters:

line colour specifier (CO)
The line colour index or line colour value is set as specificd by the parameter.

When the LINE COLOUR ASF is ‘individual’, subsequent line elements are drawn in this line
colour. See 4.6 for a list of line elements.

Wh¢n the LINE COLOUR ASF is ‘bundled’, this element does not affect the interprctation ¢f sub-
seqyent line elements until the ASF returns to ‘individual’.

Referernces:
4.6.1
471
476
D.32

5.7.5 MARKER BUNDLE INDEX

Parameters:

marker bundle index (IX)

Description:
The| marker bundle index is set to, the value specified by the parameter. When subsequent marker

elements occur, the values for MARKER TYPE, MARKER SIZE, and MARKER COLODR are
takdn from the corresponding components of the indexed bundle if the ASFs for those attribytes are

‘bundled’.

If the ASF for a given. attribute is ‘individual’, this element docs not affect the value used for that
attribute until its ASF’returns to ‘bundled’.

Legpl values, o MARKER BUNDLE INDEX are positive integers.

References:
4.6.
47.2.1
D.4.6

5.7.6 MARKER TYPE

Parameters:

marker type (IX)
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Description:

R4

5.7.7 MARKER SIZE

Pa

D¢

The marker type is set to the value specified by the parameter.

When the MARKER TYPE ASF is ‘individual’, subsequent marker elements are displayed with this
marker type.

When the MARKER TYPE ASF is ‘bundled’, this element does not affect the display of subsequent
marker elements until the ASF returns to ‘individual’.

The following marker types are assigned:

1: dot(.)

2: plus (+)
3. asterisk (*)
4: circle (0)
5: cross (x)

The marker type ‘dot’ is intended always to be displayed as the smallest visible point or] the display
surface at metafile interpretation time. It is thus intended to behave as apolypoint” element.

Values above 5 are reserved for registration and future standardization, and negativg values are
available for implementation-dependent use.

NOTE — Marker type values are registered in the ISO International Register of Graphical Itgms, which is
maintained by the Registration Authority. When a marker-type has been approved by I§O/IEC Sub-
committee for Computer Graphics, the marker type value will be assigned by the Registration Authority.

ferences:
4.6.2
4721
D.4.6

rameters:
marker size specifier (SS)
scription:

The absolute marker size or marker size scale factor is set as specified by the parameter.| If absolute,
the specified size is the maximum extent of the marker.

When the MARKER SIZE ASF is ‘individual’, subsequent marker elements are display¢d according

to the size specification of this element.

When the MARKER SIZE ASF is ‘bundled’, this element does not affect the display of subsequent
marker elements until the ASF returns to ‘individual’.

Valid values of the ‘marker size specifier’ parameter are non-negative VDC or R (according to the
value of the MARKER SIZE SPECIFICATION MODE clement).

References:

443
4.6.2
4.7.2.1
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4.7.5
D.4.6

5.7.8 MARKER COLOUR

Parameters:

marker colour specifier (CO)

Description:
The marker colour index or marker colour value is set as specified by the parameter.

When the MARKER COLOUR ASF is ‘individual’, subsequent marker elementscar¢ displayef with
this marker colour.

Whep the MARKER COLOUR ASF is ‘bundled’, this element does not affect the display of fubse-
quent marker elements until the ASF returns to ‘individual’.

Referenkes:
4.6.2
4721
4.7.6
D.3|2

5.7.9 TEXT BUNDLE INDEX

Parameters:
text pundle index (IX)

Description:
The fext bundle index is-set to the value specified by the parameter. When subsequent text elgments
occur, the values «for' TEXT FONT INDEX, TEXT PRECISION, CHARACTER EXPANSION
FA(JTOR, CHARACTER SPACING, and TEXT COLOUR are taken from the corresponding com-
pongnts of the indexed bundle if the ASFs for those attributes are set to ‘bundled’. See 4.6 fo a list
of tekt elements.

If th¢ "ASF for a given attribute is ‘individual’, this element does not affect the value used for that
attribute until the ASF returns to ‘bundled’.

Legal values of the text bundle index parameter are positive integers.

References:
4.6.3
47.3
D.4.6
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TEXT FONT INDEX

Parameters:

De

References:

5711

Pa

De

font index (IX)

scription:

The font index is set to the value specified by the parameter. The font index is used to select a font

from the font list table defined in the Metafile Descriptor.

this font index. See 4.6 for a list of text elements.

‘When the TEXT FONT INDEX ASF is ‘bundled’, this element does not affect the displa
quent text elements until the ASF returns to ‘individual’.

Legal values of the font index parameter are positive integers.
INOTES
1 Metafile generators should ensure that the selected character set and'text font are compatible.

2 Annex D gives recommendations for interpreters to follow in thecase that the currently select
set cannot be rendered in the specified text font.

4.6.3
4.1.3
D.4.6

TEXT PRECISION

rameters:
text precision (on¢of: string, character, stroke) (E)

scription:
The text-precision is set to the value specified by the parameter.

text precision. See 4.6 for a list of text elements.

‘When the TEXT FONT INDEX ASF is ‘individual’, subsequent text elements are disglayed with

y of subse-

ed character

Whenihie TEXT PRECISION ASF is ‘individual’, subsequent text elements are displaygd with this

When the TEXT PRECISION ASF is ‘bundled’, this element does not affect the displa
quent text elements until the ASF returns to ‘individual’.

The accuracy of execution of TEXT attributes can be controlled by one of three values.

y of subse-

If “string’ precision is specified, only the text position of subsequent text strings need be guaranteed,

and the manner in which the string is clipped is implementation dependent.

If “character’ precision is specified, the metafile interpreter guarantees that the starting

position of

each character satisfy the relevant text attributes, thus guaranteeing orientation and placement of the
string; however, skew, orientation, and size of each character are not guaranteed. All characters of
the string which lie completely inside or outside the clipping region are clipped as appropriate, but
the effect of clipping on a character whose character box is intersected by the clipping boundary is
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If “stroke’ precision is specified, the metafile interpreter guarantees that the placement, skew, orien-
tation, and size of all characters satisfy all standardized text attributes. Characters are clipped to the
geometric accuracy of the device.

References:
4.6.3
473
D.4.6

5.7.12 CHARACTER EXPANSION FACTOR

Param

¢ters:

chafacter expansion factor (R)

Description:
The|character expansion factor is set to the value specificd by the\paramceter.

When the CHARACTER EXPANSION FACTOR ASF is ‘individual’, subscquent text clemants are
displayed with this character expansion factor. See 4.6 for a'list of text elements.

Wheén the CHARACTER EXPANSION FACTOR ASF is ‘bundled’, this element does no

the

The

display of subsequent text elements until the ASF'returns to ‘individual’.

from the ratio indicated by the font designer:

Legal values of the character expansion-factor are non-negative reals.

NOJ
CH{

can

vary on a character-by-chatacter basis) for the character multiplied by the CHARACTER EXP

FACQTOR. The character width so derived is further scaled by multiplying it by the ratio of the leng
chafacter base vector to the:length of the character up vector.

Refere

4.63
4713

nces:

D.4.6

affect

character expansion factor specifies the deviation of the width-to-height ratio of the character

[E — The character expansion. factor is a scalar. The resulting character width is the produc} of the
A\RACTER HEIGHT muliipliedby the width/height ratio (a characteristic of each font and a quanfity that

SION
of the

5.7.13 CHARACTER SPACING

Parameters:

character spacing (R)

Description:
The character spacing is set to the value specified by the parameter.
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When the CHARACTER SPACING ASF is ‘individual’, subsequent text elements are displayed
with this character spacing. See 4.6 for a list of text elements.

When the CHARACTER SPACING ASF is ‘bundled’, this element does not affect the display of
subsequent text elements until the ASF returns to ‘individual’.

The parameter represents the desired space to be added between character bodies of a text string, -
which is in addition to any intercharacter spacing provided by the font within the character’s body.
It is specified as a fraction of the current CHARACTER HEIGHT attribute. The space is added
along the text path. A negative value implies that characters may overlap.

NMNhen T D A -] ‘rioht’ or ’ a h

the character base vector to the length of the character up vector.

he length of

References:
4.6.3
47.3
D.4.6

5.7.14 TEXT COLOUR

Parameters:
text colour specificr (CO)

Deéscription:
The text colour index or text colour value'is set as specified by thc parameter.

When the TEXT COLOUR ASF.i$ “individual’, subsequent text elements are displayed with this
text colour. See 4.6 for a list of(fext elements.

When the TEXT COLOURCASF is ‘bundled’, this element docs not affect the display of subsequent
text elements until the ASF returns to ‘individual’.

References:
4.6.3
473
4.7.6
D.3.2

5.7.15 CHARACTER HEIGHT

Parameters:
character height (VDC)
Description:

The character height is set to the value specified by the parameter. Subsequent text elements are
displayed with this character height. See 4.6 for a list of text elements.
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The parameter represents the desired height of the character body, from baseline to capline, in VDC
units; it is a positive number. It is measured along the character up vector. If the character orienta-
tion vectors are not orthogonal, this will not be the perpendicular distance between bascline and cap-

line.

Valid values of ‘character height’ are non-ncgative VDC.

References:
4.6.3
4732
D.4
5.716 CHARACTER ORIENTATION
Parameters:
x chgracter up component (VDC)
y chgracter up component (VDC)
x chgracter base component (VDC)
y chgracter base component (VDC)
Description:
The wo vectors define the orientation and skew of the.character body in subscquent text clements.
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See 4
charj
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EXP
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NOT]
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direc
whog
givern
are n|
vectqg
bute

effec
PAT]I

1.6 for a list of text elements. For purposes of alignment and path, ‘up’ is in the direction
icter up vector and ‘right’ is in the direction-0P'the character base vector. The ratio of the
e base vector to the length of the up vector is used as a scaling factor for the CHARA
ANSION FACTOR and CHARACTER SPACING elements.

wo vectors shall be non-collinear-and shall have positive length.

lement is as follows. A vector whose length is the character height (baseline-to-capline) and
ion is the desired character*up vector is created. A second vector is also created with the same

to the metafile genérator as the parameters to CHARACTER ORIENTATION. If the resultant
pt orthogonal, the. téxt extent rectangle becomes a parallelogram, and the characters are skewed.
rs have differenf\engths, the aspect ratio derived from the font design and the character expansio
ill be alteted: If the positive angle from the up vector to the base vector is less than 180°, the fol
s occurs eharacters are mirror imaged; and the "intuitive" notions of right and left (as applied to
H and TEXT ALIGNMENT) are reversed, as described in 4.7.3.2.

of the
ength
CTER

. — The way in which software-above the metafile generator and/or the metafile generator itself may use

whose
ength,

e direction is negative 90° from the up vector. This pair of vectors may be transformed beford being

ectors
If the
n attri-
Jowing
TEXT

Referen

ces:

4.6.3
4732
D.4.6
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5.7.17 TEXT PATH

Parameters:

text path (one of: right, left, up, down) (E)

Description:
The text path is set to the value specified by the parameter. If the GENERALIZED TEXT PATH

MODE is ‘off’, subsequent text elements are displayed with this text path. See 4.6 for a list of text

lamantc
CrCIIITTInS.

his function sets the value of the text path attribute, specifying the writing direction of|a‘fext string
blative to the character up vector and character base vector. ‘Right’ means in the direction of the
haracter base vector. ‘Left’ means 180° from the character base vector. ‘Up’ means infthe direc-
on of the character up vector. ‘Down’ means 180° from the character up vector.

i @ Wil M |

Refdrences:
4.6.3
4732
1D.4.6

5.7.18 TEXT ALIGNMENT

Parameters:

Horizontal alignment (one of: normal herizontal, left, centre, right, continuous horizontal) | (E)
yertical alignment (one of: normal vertical, top, cap, half, base, bottom, continuous verticl) (E)
¢ontinuous horizontal alignment, (R)
ontinuous vertical alignment\(R)

Desgription:
The text alignment.isiset to the value specified by the parameters. Subsequent text trings are

isplayed with this text alignment.

¢ horizontal\alignment type parameter is an enumerated data type with the possible values shown
bove. If ifs-value is ‘continuous horizontal’, the continuous horizontal alignment paramgter (which
s a fractioh of the side of the text extent rectangle perpendicular to character up vectof) becomes

ignificant.

es shown

above. If the value is ‘continuous vertical’, the continuous vertical alignment parameter (which is a
fraction of the side of the text extent rectangle parallel to character up vector) becomes signi ficant.

The "normal” parameters are dependent on the text path at the time of the elaboration of the text ele-
ments. See 4.6 for a list of text elements.
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PATH NORMAL NORMAL
HORIZONTAL | VERTICAL
RIGHT | LEFT BASELINE
LEFT RIGHT BASELINE
UpP CENTRE BASELINE
DOWN | CENTRE TOP

The continuous horizontal and vertical parameters may exceed the range of 0.0 to 1.0 in order to

alig

n a string with a coordinate outside its text extent rectangle.

Refere
4.6/
47|
D .4

5.7.19 CH

Paramegters:

cha

Description:

Thd
MA
PI(
set
4.6
cod

Leg

NOJ'E — One use of this element is to switch among character sets for different languages.

Refere
4.6
4.7
D.

nces:
3
3.2
.6

ARACTER SET INDEX

racter set index (IX)

specified character set from the table specified in the CHARACTER SET LIST or (
PPING Metafile Descriptor element becomiés the currently designated GO set. Since
'TURE invokes the GO set into positions 2/1 to 7/14 of the 7-bit or 8-bit code chart, the c}j
designated by CHARACTER SET INDEX is used to display the text in the text elemen|

es to character glyphs.

al values of the character setindex parameter are positive integers.

hces:
3
3.2
.6

SLYPH
BEGIN
Jaractcr
(s. See

for a list of text elements. The character set is used for the subsequent mapping of character

5.7.20 AL

TERNATE CHARACTER SET INDEX

Parameters:

alte

rate character set index (IX)

Description:
The specified character set from the table specified in the CHARACTER SET LIST or GLYPH
MAPPING Metafile Descriptor element becomes the currently designated G1 set and also the
currently designated G2 set. Since BEGIN PICTURE invokes the G1 set into positions 10/1 to
15/14 (or 10/0 to 15/15 if the G1 set is a 96-character set), the character set designated by
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ALTERNATE CHARACTER SET INDEX is used to display 8-bit bytcs whose most significant bit
is set when those bytes occur within the string parameters of the text elements. This character sct is
used for the subsequent mapping of character codes to character glyphs.

NOTE — SI and SO are only defined and usable with 7-bit coding.

Legal values of the alternate character set index parameter are positive integers.

If the appropriatt CHARACTER CODING ANNOUNCER is selected, the SO and SI controls and
ISO 2022 escape sequences may be embedded within the string parameters of text elements. If they
are, the characters occurring after SO (SHIFT OUT) and before the SI (SHIFT IN) are displayed
using the G1 character set. the same character set which is designated by AT TERNATE CHARAC-

TER SET INDEX.

References:
4.6.3
4732

5.7.21] FILL BUNDLE INDEX

Parameters:
fill bundle index (IX)

Description:
The fill bundle index is set to the value spe¢ified by the parameter. When subsequent filled-area cle-
ments occur, values for INTERIOR STYLE, FILL COLOUR, PATTERN INDEX, gnd HATCH
INDEX are taken from the corresponding components of the indexed bundle, if the A§Fs for these
attributes are sct to ‘bundled’. See'4.6 for a list of filled-arca elements. If the ASF for & given attri-
bute is ‘individual’, this elemeht-does not affect the value used for that attribute until its|ASF returns
to ‘bundled’.

Legal values of the fill bundle index parameter are positive integers.

References:
4.6.4
47.4.1
47.4.3
D .46

5.7.22 INTERIOR STYLE

Parameters:

interior style (one of: hollow, solid, pattern, hatch, empty, geometric pattern, interpolated) (E)
Description:

The interior style of the filled-area elements is set to the value specified by the parameter. Sce 4.6
for alist of filled-area elements.
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When the INTERIOR STYLE ASF is ‘bundled’, this element does not affect the display of filled-
area elements until the ASF returns to ‘individual’.

The interior fill style is used to determine in what style the area is to be filled. (See 4.7.4.3 for dis-
cussion of interior styles, and of extent of the interior and relationship of the interior to the edge.)
Interior styles ‘geometric pattern’ and ‘interpolated’ are only supported by Version 3 metafiles.

References:
4.6.4
47.4.1
47.43
D.4.6

5.7.23 FILL COLOUR

Parameéters:
fill ¢olour specifier (CO)

Description:
The|fill colour index or fill colour value is set as specified-by. the parameter.

When the FILL COLOUR ASF is ‘individual’, subsequent filled-area elements are filled with this
colqur. See 4.6 for alist of filled-area elements.

When the FILL COLOUR ASF is ‘bundled’, this¢lement does not affect the display of these|subse-
quent filled-area elements until the ASF retumns’to ‘individual’.

The| fill colour attribute is significant only if INTERIOR STYLE is ‘hollow’, ‘solid’, ‘hatch’, or
‘gegmetric pattern.’

References:
4.6.4
4741
4743
476
D.32

5.7.24 HA]I'CH INDEX

Parameters:
hatch index (IX)
Description:
The hatch index is set to the value specified by the parameter.

The following hatch indexes are assigned:

1: horizontal equally spaced parallel lines
2: vertical equally spaced parallel lines
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positive slope equally spaced parallel lines
negative slope equally spaced parallel lines
horizontal/vertical crosshatch

positive slope/negative slope crosshatch

SARAT

The ideal angle for the positive slope hatch patterns is +45°, and the ideal angle for
slope hatch patterns is +135° (see also annex D).

Attribute elements

the negative

When the HATCH INDEX ASF is ‘individual’ and the interior style is ‘hatch’, subsequent filled-
area elements are displayed using this hatch index. See 4.6 for a list of filled-area elements.

AT IANTINEY. A QLD 2o <1, Alad’ ths = | 4 offant tha anlavo

LI 1 p= M
VV IICII lllC TIATCIT OV YO0 IS OUimarncd—, tIrs eement-aocshot-attectthe \.uol.uuj, A4

filled-area elements until the ASF returns to ‘individual’.

The fill colour attribute determines the colour of the hatch lines.
available for implementation-dependent use.

maintained by the Registration Authority. When a hatch index has been dpproved by ISO/IEC S
for Computer Graphics, the hatch index value will be assigned by the-Registration Authority.

Refferences:

5.7.25

4.6.4

474.1
4743
D.4.6

PATTERN INDEX

Parameters:

De

pattern index (IX)

scription:
The pattern index is set to the value specified by the parameter.

When th¢/PATTERN INDEX ASF is ‘individual’ and the interior style is ‘pattern,’

Thé pattern index is a pointer into the pattern tables.

)

quent filled-area elements are displayed using this pattern index. The pattern index is a
the table of geometric patterns defined by GEOMETRIC PATTERN DEFINITION.

Legal values of the pattern index parameter are positive integers.

References:

4.6.4
4.74.1
4743

£ subsequent

Values above 6 are reserved for registration and future standardization, and negativel values are

NOTE — Hatch index values are registered in the ISO International Register-of Graphical Itepns, which is

yb-committee

subsequent

filled-atea elements are displayed using this pattern index. See 4.6 for a list of filled-ar¢a elements.

tern’ subse-
pointer into
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.26 EDGE BUNDLE INDEX

Parameters:
edge bundle index (IX)

Description:

Abstract specification of elements

The edge bundle index is set to the value specified by the parameter. For subsequent filled-area ele-
ments, values for EDGE TYPE EDGE WIDTH and EDGE COLOUR are taken from the

ent does not affect the value used for that attribute until its ASF returns to ‘bundled’

Legpl values of the edge bundle index parameter are positive integers.

References:
4.6.4
474.1
4743
D.4.6

.27 EDGE TYPE

Paramegters:

edgp type indicator (IX)

iption:
edge type indicator is set to the value specified by the parameter.

elements are displayed with this edge line type. See 4.6 for a list of filled-area elements.

fillgd-area elements‘until the ASF returns to ‘individual’.

set to ‘bun-
. See 4. 6 for a list of filled-area elements If the ASF for a glven attnbute is 1nd1v1du‘1’, this

n the EDGE TYPE ASKis‘individual’ and EDGE VISIBILITY is ‘on’ the edges of filled-area

n the EDGE TYPE "ASF is ‘bundled’, this element does not affect the display of subsequent

Edge type indicator has the same correspondence between type (for example, 4) and represgntation

(dash-dot) as.line type indicator. The following edge types are assigned:

;s solid
~odash

3. dot

4: dash-dot

5: dash-dot-dot

Non-negative values of the index are reserved for standardized edge types, and negative values are

available for implementation dependent use.

NOTES Edge type continuity is addressed in Version 3 metafiles with the EDGE TYPE CONTINUATION
element. In Version 1 and Version 2 metafiles, ideally the edge type is maintained continuously between adja-
cent spans of a single filled-area element (see annex D for further discussion). Continuity across edge sections
that may have been clipped away or that have been declared invisible (in the case of POLYGON SET) is not
addressed by this International Standard. Edge type values are registered in the ISO International Register of
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Attribute elements

Graphical Items, which is maintained by the Registration Authority. When a cdge type has been approved by
ISO/IEC Sub-committee for Computer Graphics, the edge type value will be assigned by the Registration

Authority.

References:

5.7.28§ EDGE WIDTH

P3

Dsq

R

4.6.4

4.7.4.1
4743
D.4.6

rameters:
edge width specifier (SS)

pscription:
The absolute edge width or edge width scale factor is set as spectficd by thc parameter.

When the EDGE WIDTH ASF is ‘individual’ and EDGE VISIBILITY is ‘on’, the ed
area elements are displayed with this width. See 4.6 for alist of filled-area elements.

When the EDGE WIDTH ASF is ‘bundled’, this(glement does not affect the display o
filled-area elements until the ASF returns to ‘individual’.

Valid values of the ‘edge width specifier’ parameter are non-negative VDC or R (accq
value of the EDGE WIDTH SPECIFICATION MODE element).

NOTE — When a edge line is displayed;the edge width is measured perpendicular to the definin
it is independent of the orientation of-the defining line). See annex D regarding alighment of th
displayed edge with the zero-width\defining line of the ideal edge.

pferences:
4473
464
474.1
47.5
4743
D.4.6

ge of filled-

[ subsequent

rding to the

g line (that is,
¢ finite-width

5.7.29 EDGE COLOUR

Parameters:

edge colour specifier (CO)

Description:

The edge colour index or edge colour value is set as specificd by the parameter(s).

When the EDGE COLOUR ASF is ‘individual’ and EDGE VISIBILITY is ‘on’, the cdge of filled-

area elements are displayed with this colour. Sce 4.6 for a list of filled-arca elements.
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When the EDGE COLOUR ASF is ‘bundled’, this element does not affect the interpretation of sub-
sequent filled-area elements until the ASF returns to ‘individual’.

References:

4.6.
4.7.
4.7.
4.7.

4
4.1
6

4.3

D.32

5.7.30 EDGE VISIBILITY

Parameéters:

edg

 visibility (one of: off,on) (E)

Description:
EDGE VISIBILITY specifies whether the edge of a filled-aréa)¢€lement is displayed.

indg

See
for

4.7.4.3 for the distinction between the edge and the boundary of a filled-area element.
h list of filled-area elements.

The edge is never displayed if the current value is $off". If the current value is ‘on’ it is di

for

only

Refere
4.6.
4.7.

hces:
n
4.3

5.7.31 FILL REFERENCE POINT

Parameters:

refgrence peint (P)

Descri

ption:

This is

pendent of the display of the boundary, which is rendered when INTERIOR STYLE is ‘hpllow’.

see 4.6

played

all primitives except POLYGON SET. For polygon set, individual edges are displayed if and
if the current value of EDGE VISIBILITY18’on and the edge flag indicates a visible edg|

TP

The fill reference point is set to the value specificd by the parameter.

When the currently selected interior style is ‘pattern’ or ‘geometric pattern’, this value is used in
conjunction with pattern size for displaying filled-area primitives.

When the currently selected interior style is ‘hatch’, the fill reference point provides a common ori-

gin

for the hatch patterns in all subsequent hatched filled areas.

When the currently selected interior style is ‘interpolated’ the FILL REFERENCE POINT provides
one of the reference points in the definition of the interior style.

The common origin for the interiors of filled areas means that separate filled areas that have the
same hatch index and which abut, have a visually continuous interior rendering across all of the
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filled areas.

References:

5.7.32

Pai

De

Rd

4.6.4
4743

PATTERN TABLE

2-1:1992 (E)

Attribute elements

rameters:

pattern table index (IX)

nx,ny (2I)

local colour precision (form depends upon specific encoding)
pattern colour specifiers (nx-nyCO)

Scription:
The representation of the specified pattern table index is defin¢d)* The representation cq
nx-by-ny array of colours. When INTERIOR STYLE is ‘paftern’, the pattern is mapp
interior of a filled-area element as described under the PAETERN SIZE element.

Legal values of the pattern table index parameter are positive integers.

The local colour precision parameter declares:the' precision of the pattern colour spe
precision specification is represented in eithét-‘indexed’ or ‘direct” colour mode, acco
current value of the COLOUR SELECTION’MODE clement. As with the COLOUR IN
CISION and COLOUR PRECISION elements, the form of the parameter is encoding dg
the picture uses indexed colour selection, then the form of the parameter is the sam
COLOUR INDEX PRECISION, “If the picture uses direct colour selection, then the
parameter is the same as that of€OLOUR PRECISION.

Legal values of local colour-precision include the legal values of COLOUR (INDEX) P,
In addition, each encoding defines a special value, the ‘default colour precision indid
CISION of the. (metafile, i.e., to indicatc that the local colour precision defaults td
(INDEX) PRECISION.

Changes 40-the representations of pattern table indexes have no effect on any previo
primitive’elements that may have used the affected indexes.

nsists of an
ed onto the

rifiers. The
rding to the
IDEX PRE-

pendent. If

> as that of
form of the

RECISION.

ator’, as an

indicator that the celour specifiers of the element are to be encoded in thc COLOUR (INDEX) PRE-
y COLOUR

hs graphical

ferences:

5.7.33

4.0.4
4.7.6
4743

PATTERN SIZE

Parameters:

pattcrn size specifier (4SS)
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5.7.

208

Description:
The pattern size is set to the values specified by the parameters.

When the INTERIOR STYLE is set to ‘pattern’ or ‘geometric pattern,” subsequent filled-area ele-
ments are displayed using this pattern size. See 4.6 for a list of filled-area elements.

Pattern size comprises two vectors, a height vector and a width vector. The two vectors shall be
non-collinear and shall have positive length.

In the general case the pattern size vectors and the FILL REFERENCE POINT define a parallelo-
gram, the pattern box. When the interior style is ‘pattern’ this pattern box is divided into cells, nx in
the width vector direction and ny in the height vector direction, where nx and ny are the colour array
dimé¢nsions of the pattern table entry selected by the current pattern index. When the intetigr style
is ‘deometric pattern’ the associated pattern extent rectangle is mapped onto the pattern box paral-
lelogram.

The|units in which the pattern size vectors are specified, as well as their behavioyrjand the behaviour
of the rendered interior under transformations, is determined by the current yatye of the INTERIOR
STYLE SPECIFICATION MODE.

When the interior style is ‘pattern’ the array of colours of the current‘pattern is mapped opto the
arraly of cells as follows. The colour array element (1,ny) is mapped to'the pattern box cell which is
loc?t,ed at the FILL REFERENCE POINT. Colour array elements’ with increasing first dimension
are pssociated with successive cells in the direction of the height vector. In this way, each of the
nx-#y colour array elements is associated with one of the-a%-ny cells of the pattern box. Arfay ele-
ment (1,1) corresponds to the first colour index or{eolour value stored in the pattern |colour
spegifiers parameter (of the PATTERN TABLE element) and array element (nx,1) correspgnds to
the pxth colour index or colour value stored in the pattern colour specifiers parameter.

Corlceptually, the pattern box so defined is ‘replicated in directions parallel to the vectors|of the
PATTERN SIZE element until the interioftof a filled-area element to which the pattern i to be
applied is completely covered. The coincidence of this imposed pattern and the interior to which it
is tq be applied deefines the interior.style for the filled-area element being displayed.

References:
464
47743
D.4.6

34 COLOURTABLE

Parameters:

starting index (CI)
colour list (nCD)

Description:
The colour list elements are loaded, in the order specified, into the consecutive locations in the
colour table beginning at the starting index. Only the specified colour table entries are changed.
Changes in the colour table have no effect on any previous graphical primitive elements that use the
affected indices. Setting a value for colour index zero using the COLOUR TABLE element sets the
background colour.
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Legal values of the colour index are non-ncgative integers.

References:
47.6
D.32

5.7.3§ ASPECT SOURCE FLAGS

Parameters:

list of: pairs of
ASF type, ASF value (one of: individual, bundled) n[E,E]

Description:
The designated Aspect Source Flags (ASFs) are set to the yalues indicated by the pafameter. The
following ASF types are assigned:

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
pattérn index ASF
edge type ASF

edge width ASF

edge colour ASF

FheAspect-Source Fragsdetermmime-theattributevatues that-with-be-bound-to—aprimtitive. If the ASF
for a particular aspect of a primitive is set to ‘individual’, the value used is the value of the
corresponding individually specified attribute of the primitive. If the ASF is set to ‘bundled’, the
value used is the value of the corresponding aspect of the bundle pointed to by the current bundle
index for the primitive.

ASFs are modally bound to primitives just as are other primitive attributes. Thus changing the
value of an ASF within a picture will have no retroactive effect on any previous graphical primitive
element.

References:
4.7
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5.7.36 PICK IDENTIFIER

Parameters:

pick identifier (N)

Description:
The] pick identifier value is associated with all of the graphical primitive clements of a scgmept until

the jnext PICK IDENTIFIER clement. Usage of the PICK IDENTIFIER on interpretation is [depen-
dent upon the application.

References:
477

5.7.37 LINE CAP

Parameters:

ling] cap indicator (IX)
dash cap indicator (IX)

Description:
Thq line cap and dash cap styles are defined for subsequent line elements. The line cap indicator

det¢rmines the appearance of open gndpoints (as opposed to interior vertices) of line elemengs. The
follpwing values are defined:

1: unspecified — no speCific treatment is required.
2: butt — the line is squared off at the endpoint, there is no projection beyond the endpqgint.

3: round — a semigircular arc with diameter equal to the line width is drawn around the end-
point and filled-in. The drawn line thus projects beyond the endpoint.
4. projecting'square — the line is squared off at a distance equal to half the line width peyond
the endpeint.
5: trianglé — a cap is added to the line which is an cquilateral triangle whose side eqyals the

line-width.

Legal\values of the line cap indicator parameter are positive integers. Valucs greater than 5 are
reserved for future standardization and registration.

The dash cap indicator determines the appearance of the endpoints of individual dashs for subse-
quent dashed lines. The dash cap indicator applies to all endpoints of dashes within the lines except
the open endpoints which have their style defined by the line cap indicator. The following values

are allowed:

1: unspecified — no specific treatment is required.
2: butt — the dash is squared off at the endpoint, there is no projection beyond the endpoint.
3: match — the endpoints of the dashes have the style defined by the line cap indicator.
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Legal values of the dash cap indicator parameter are positive integers. Values greater than 3 are
reserved for future standardization and registration.

This eclement is not permitted in Version 1 and Version 2 metafiles; Version 1 and Version 2
metafiles support only ‘unspecified” for both line cap and dash cap indicators.

NOTE — Line cap and dash cap values are registered in the ISO International Register of Graphical Items,
which is maintained by the Registration Authority. When a line cap or dash cap has been approved by
ISO/IEC Sub-committee for Computer Graphics, the line cap value or dash cap value will be assigned by the
Registration Authority.

References:
47.1.2

5.7.38 [LINE JOIN

Parameters:
line join indicator (IX)

Depcription:
The line join style is defined for subsequent line cl¢ments. The linc join style defines fthe appear-
ance of interior vertices of individual line elemeniscas well as the junctions between sucgessive indi-
vidual line elements in compound line elementsy,‘The defined values are:

1: unspecified — no specific treatment.is required.
mitre — the outer edges of the two-adjoining line segments are extended until th¢y meet at a
point.

3: round — a circular arc with diameter equal to the line width is drawn around the vertex
between the adjoining segments and is filled in, producing a rounded corner.

4: bevel — the adjoining line segments are terminated with a butt cap, and the rgsulting tri-
angular notch is filled in.

Legal values of the line join indicator parameter are positive integers. Values greatey than 4 are
reserved for future $tandardization and registration.

This elementyis not permitted in Version 1 and Version 2 metafiles; Version 1 and Version 2
metafiles §upport only ‘unspecified’.

NOTE >-"Line join indicator values are registered in the ISO International Register of Graphical items, which
is maintained by the Registration Authority. When a line join has been approved by ISO/IEC Syb-committee
for-Computer Graphics, the line join indicator value will be assigned by the Registration Authoritly.

References:
47.12

5.7.39 LINE TYPE CONTINUATION

Parameters:

continuation mode (IX)
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Description:
The behaviour of dashed line patterns at the vertices of individual line elements and the junctions
between successive individual line elements in compound line elements is determined. The follow-

ing values are defined:

1: unspecified — no specific treatment is required.

2: continue — the style is continued without interruption across verticcs.

3: restart — the style is restarted at each vertex.

4: adaptive continue — the style is continued, but each vertex shall be "inked".

Legal values of the continuation mode parameter are positive integers. Values greater than 4 are
reseffived Tor Tuture standardiZarion and TegiSration.

Thi$ element is not permitted in Version 1 and 2 metafiles; Version 1 and Version 2 metafilps sup-
por{ only ‘unspecified’.

The value ‘adaptive continue’ requires that each vertex contains a drawn portion Of the patterp. This
may require the pattern to be stretched or compressed. For this style the initial’and final pgints of
the ine are included in those which shall be "inked".

NOTES The styles ‘restart’ and ‘adaptive’ are likely to yield poor results if.the-drawn lines consist ¢f many
shoft segments. Line type continuation values are registered in the ISO International Register of Graphical
Itenps, which is maintained by the Registration Authority. When a line type Continuation has been apprpved by
ISOVIEC Sub-committee for Computer Graphics, the line type continuation value will be assigned by the
Regjistration Authority.

References:
4711.2

5.7.40 LINE TYPE INITIAL OFFSET

Paramgpters:
ling pattern offset (R)

Description:
Thg value of the [ine/pattern offset indicates how far into the current line pattern definition [to start
when drawing ofia dashed line is begun.

Vallid value$.are real numbers between zero and 1.

Referepces:
4712

5.7.41 TEXT SCORE TYPE

Parameters:

list of pairs (score type, score indicator) (n[IX,E])
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Description:
The following values are defined for score type:

1: right score (equivalent to underscore in left-to-right writing mode);
2: left score (equivalent to overscore in left-to-right writing mode);

3: through score (equivalent to strikeout in left-to-right writing mode);
4: kendot (emphasis similar to underscore for Kanji)

Legal values of the score type parameter are positive integers. Values greater than 4 are reserved for
registration and future standardization

(o ni - da + L 1o (3 L££° [3 k] Tl 1 (3 ££3 o A + tbhat o 1
ne—scorcmarcator mayoc—CHncr— o1 or— o . ric—varmc— o —marcatcs—thar—nc—= rrcspondmg

score type is not used. The value ‘on’ indicates that the corresponding score is used-
Any combination of score types may be active simultaneously.

NOTE — Score type values are registered in the ISO International Register ofGraphical It¢gms, which is
maintained by the Registration Authority. When a score type has been approved’by ISO/IEC Sub-committce
for Computer Graphics, the score type value will be assigned by the Registration-Authority.

References:
47.32

5.7.42 RESTRICTED TEXT TYPE

Parameters:
restriction type (IX)

Description:
RESTRICTED TEXT constrains text strings to be within a parallelogram. This attribute selccts one
of a number of ways of applying the restriction to the text string. The defined values of the restric-
tion type parameter aref
basic;
boxed-cdp;
boxed-all;
isofropic-cap;
isotropic-all;
justified.

- ATl > e

L¢gal values of the restriction type parameter are positive integers. Values greatef than 6 are
Teserved for future standardization ard Tegistratior:

The effects of these values are described in clause 4.

This element is not permitted in Version 1 and Version 2 metafiles; Version 1 and Version 2
metafiles support only ‘basic’.

NOTE — Restriction type values are registered in the ISO International Register of Graphical Items, which is
maintained by the Registration Authority. When a restriction type has been approved by ISO/IEC Sub-
committee for Computer Graphics, the restriction type value will be assigned by the Registration Authority.

References:
4.6.3.2
4732
213
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5.7.43 INTERPOLATED INTERIOR

Parameters:

style (IX)

reference geometry (2nSS)

number of stages (I)

list of stage designators (mR)

list of reference colour specifiers ((m+1)CO)

Description:
The| style parameter selects the way of defining the coloured plane. The following)valyes are

214

defiped:

1: parallel;

D: elliptical;
3: triangular.

Leglal values of the style parameter are positive integers. Values greater than 3 are reser]
futyre standardization and registration.

Thel geometry of the shaded plane is defined relative to the FILEL REFERENCE POINT. The
of reference geometry are applied as follows:

parallel:

(¢

liptical:

triangular:

Valjd values of the scalars of the reference geometry are those which produce distinc
coirllcident) geometry reference points when applied as described above.

the number of scalars shall be 2. The/FILL REFERENCE POINT is one d
point of a reference line. A second\defining point of the reference line is
by the 2 scalars, which are respectively the x and y offset of the secon
from the FILL REFERENCEPOINT.

the number of scalars shall be 4. The FILL REFERENCE POINT is the cq
a reference ellipse. -The first pair of scalars are respectively the x and
from the FILL REBERENCE POINT to the first CDP of ellipse and the
pair are respectively the x and y offset from the FILL REFERENCE PQ
the second-CDP of ellipse.

the number of scalars shall be 4. The first pair of scalars are respectively th
y offset from the FILL REFERENCE POINT to the second corner of a re
tfiangle and the second pair are respectively the x and y offset from th
REFERENCE POINT to the third corner of the reference triangle. The nu
stages shall be 0 and the list of stage designators shall be empty.

ed for

scalars

cfining
defined
1 point

ntre of

offset
second
INT to

c x and
ference
> FILL
mber of

[ (non-

When the value of the style parameter is ‘parallel’ or ‘elliptical’, one or more bands of parallel or
concentric interpolated colours are defined as follows.

Delimiting points dividing adjacent interpolation stages are defined along the line through the FILL
REFERENCE POINT and the first reference geometry point. One delimiter of the first stage (there
shall be at least one stage) is the FILL REFERENCE POINT. If the line through the FILL REFER-
ENCE POINT and the first reference geometry point is designated L, the distance from the FILL
REFERENCE POINT to the first reference geometry point is designated d, and the i-th stage desig-
nator is denoted S;, then additional stage delimiters arc defined as follows. The i-th stage delimiter
is located on the line L at a distance d-S; from the FILL REFERENCE POINT. The §; shall be
positive and in increasing order.
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Re

5.7.44

Pa

Delcription:

The colours are assigned to the stage delimiters in order, and linearly interpolated across bands that
are defined by adjacent stage delimiters. In the case of the parallel style, the colours in the plane are
constant on lines perpendicular to L, and on such lines have colour equal to the colour at the inter-
section with L. In the case of the elliptical style, the colours in the plane are constant on ellipses
concentric with the reference ellipse and on such ellipses have colour equal to the colour at the inter-
section with L.

For the triangular style, the first reference colour is applied at the FILL REFERENCE POINT,
which is the first comer of the interpolated triangle. The second reference colour is applied to the
second corner of the triangle and the third reference colour is applied to the third corner of the trian-

a a d d-o aolo 3aged-nots-as-definedin 4'

NOTE — Style values are registered in the ISO International Register of Graphical Items, which/is maintained
by the Registration Authority. When a style has been approved by ISO/IEC Sub-committee for Computer
Graphics, the style value will be assigned by the Registration Authority.

ferences:
4743

EDGE CAP

Fameters:

edge cap indicator (IX)
dash cap indicator (IX)

The edge cap and dash cap styles.are defined for subsequent line elements. The value of the edge
cap indicator parameter determines the appearance of open endpoints (as opposed to jnterior ver-
tices) of line elements. The following values are defined:

1: unspecified — n specific treatment is required.

2: butt — the edge-is squared off at the endpoint, there is no projection beyond the ¢ndpoint.

3. round — a-semicircular arc with diameter equal to the edge width is drawn aroynd the end-
point arid filled in. The drawn edge thus projects beyond the endpoint.

4: projedting square — the edge is squared off at a distance equal to half the edge width beyond
thie‘endpoint.

5;\Iriangle — a cap is added to the edge which is an equilateral triangle whose side equals the
edge width.

I'egal values of are positive integers Values greater than 5 are reserved for future stapdardization
and registration.

The value of the dash cap indicator parameter determines the appearance of the endpoints of indivi-
dual dashs for subsequent dashed edges. The dash cap indicator applics to all endpoints of dashes
within the edges except the open endpoints which have their style defined by the edge cap indicator.
The following values are defined:

1: unspecified — no specific treatment is required.
2: butt — the dash is squared off at the endpoint, there is no projection beyond the endpoint.
3: match — the endpoints of the dashes have the style defined by the edge cap indicator.

Legal values of the dash cap parameter are positive integers. Values greater than 3 are reserved for
future standardization and registration.
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This element is not permitted in Version 1 and Version 2 metafiles; Version 1 and Version 2
metafiles support only ‘unspecified” for both edge cap and dash cap indicators.

NOTE — Edge cap and dash cap values are registered in the ISO International Register of Graphical Itcms,
which is maintained by the Registration Authority. When an edge cap or dash cap has been approved by
ISO/IEC Sub-committee for Computer Graphics, the edge cap value or dash cap value will be assigned by the
Registration Authority.

References:
4744

5.7.45 EDGE JOIN

Parameters:
edge join indicator (IX)

Description:
Th¢ edge join style is defined for subsequent filled-area elements;) The edge join style defines the
appearance of interior vertices between individual edge segments of filled-arca elements, as{well as
the| appearance of edges at junctions between successive ifidividual line and filled-area elempents in
compound filled-area elements. The defined values are:

1: unspecified — no specific treatment is required.
2: mitre — the outer edges of the two adjoining edge segments are extended until they jmeet at
a point.
3: round — a circular arc with diameter equal to the edge width is drawn around th¢ vertex
between the adjoining segments-and is filled in, producing a rounded corner.
4: bevel — the adjoining edge segments are terminated with a butt cap, and the resulfing tri-
angular notch is filled in.

Legal values of the edge jojn-indicator parameter are positive integers. Values greater thdn 4 are
resprved for future standardization and registration.

This element is not pérmitted in Version 1 and Version 2 metafiles; Version 1 and Vegrsion 2
mefafiles support only-*unspecified’.

NQTE — Edge join values are registered in the ISO International Register of Graphical Items, which(is main-
tainned by the-Registration Authority. When a edge join has been approved by ISO/IEC Sub-commjittee for
Coinputer Graphics, the edge join value will be assigned by the Registration Authority.

Refergnces:
4744

5.7.46 EDGE TYPE CONTINUATION

Parameters:

continuation mode (IX)
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Description:
The behaviour of dashed edge patterns at the vertices of individual edges of filled-area elements and
the junctions between successive individual line and filled-arca clements in compound filled-area
elements is determined. The following standardized values are defined:

1: unspecified — no specific treatment is required.

2: continue — the style is continued without interruption across vertices.

3: restart — the style is restarted at each vertex.

4: adaptive continue — the style is continued, but each vertex shall be "inked".

Legal values of the continuation mode parameter are positive integers. Values greater than 4 are
reserved for future standardization and registration.

The value ‘adaptive continue’ requires that each vertex contains a drawn portion ofthe ppttern. This
may require the pattern to be stretched or compressed. For this style the initial and fijal points of
the line are included in those which shall be "inked".

This element is not permitted in Version 1 and Version 2 mectafiles;\(Version 1 and Version 2
metafiles support only ‘unspecified’.

NOTES The styles ‘restart’ and ‘adaptive continue’ are likely to yicld poer results if the drawn(lines consist
of many short segments. Edge type continuation values are registéred in the ISO Internationall Register of
Graphical Items, which is maintained by the Registration Authority”When an edge type continuation has been
approved by ISO/IEC Sub-committee for Computer Graphics, the edge type continuation value will be
assigned by the Registration Authority.

Rdferences:
4744

5.7.47| EDGE TYPE INITIAL OFFSET

Parameters:
edge pattern offset (R)

Ddscription:
The value ofithe’edge pattern offset indicates how far into the current edge pattern definition indi-
cates how-Afar'into the current line pattern definition to start when drawing of a dashed lirje is begun.

Valid values are real numbers between zero and 1.

Rdferences:
47744

5.7.48 SYMBOL LIBRARY INDEX

Parameters:

symbol library index (IX)
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Description:

The value of the symbol library index parameter selects symbol library to be used for subsequent
POLYSYMBOL elements. The symbol library index selects a symbol library from the symbol
library list defined in the Metafile Descriptor.

Legal values of the symbol library index parameter are positive integers.

References:
4.6.12

5.7.49 SYMBOL COLOUR

Paramgters:
symbol colour specifier (CO)

btion:
symbol colour index or symbol colour value is set as specified by the parameter.

Descri
The

NO
dati

TE — Colour may be an aspect of a symbol’s definition in the symbol library. Annex D gives red
pons on how to handle SYMBOL COLOUR when the symbolitself contains colour.

ommen-

Refere
4.6
D.

neces:
12
4.6

5.7.50 SYMBOL SIZE

Parameters:

scale indicator (one of:<height, width, both) (E)

sy
sy

Descri

Thg

wh

bot

bol height (VDC)
bol width (VDG)

ption:
valuesof the scale indicator parameter determines whether the symbol design height i

scaled
atio, or

lespreserving aspect ratio, or the symbol design width is scaled while preserving aspect 1
1 g1 alcd 10 1Ne C C 2l [ CIC i C

) 0 ) dIl) [S 11 dNCO

y.

The symbol height and symbol width parameters define the value of symbol height and width for
subsequently occurring symbols. See clause 4 for a list of symbol elements, as well as a description

of the use of the symbol attributes by generators and interpreters.

Valid values of symbol height and symbol width are positive VDC.

References:
4.6.12
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5.7.51 SYMBOL ORIENTATION

Parameters:

symbol up, x component (VDC)
symbol up, y component (VDC)
symbol base, x component (VDC)
symbol base, y component (VDC)

Depcription:
Two vectors are defined which determine the orientation and skew of symbols in SubSCQIIICI’lt symbol

elements. See 4.6 for a list of symbol elements, as well as a description of how Symbaqls are sized
and oriented for display.

The two vectors shall be non-collinear and shall have positive length.

Rdferences:
46.12
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5.8 Escape elements

) ) PRy ey
rardaimciend.

function identifier (I)
datarecord l/‘l\l)

Descrigtion:
ESCAPE provides access to device capabilities not specified by ISO/IEC 8632.- The fynction
iderftifier parameter specifies the particular escape function. Non-negative valyes-are reseryed for
regiptration and future standardization, and negative values are available for imipi¢mentation (depen-
deng use.

See|D .4.7 regarding the format of the data record parameter.

NOTES ESCAPE is designed for access to non-standardized control features ‘of graphics devices, as ¢pposed
to non-standardized geometric primitives. The GENERALIZED DRAWING PRIMITIVE element is
desifgned for specification of non-standardized primitives. Function identifiers are registered in the ISF Inter-
natipnal Register of Graphical Items, which is maintained by the Registration Authority. When a flunction
iderIiﬁer has been approved by ISO/IEC Sub-committee for Computer Graphics, the function identifi¢r value
will|be assigned by the Registration Authority.

References:
4.8
D.4.7
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5.9 External elements

5.9.1 MESSAGE

Parameters:

D

R

5.9.2

P4

D

action required flag (onc of: no action, action) (E)

text (SEF)
toAT— O

External elements

bscription:

bferences:

APPLICATION DATA

irameters:

pscription:

The MESSAGE element specifies a string of characters used to communicate,informat

tors at Metafile interpretation time through a path separate from normal graphical output.

If the value of the action required flag paramcter is ‘action’, the megafile interpreter

on to opera-

may need to

pause to wait for an operator response. Because the message and an associated pguse may be

directed at a particular device, only the interpreter may determinglif.a pause is appropri
ter set selection for the text parameter is independent of any character set selection spe
standard.

4.9

identifier (I)
data record (D)

This element supplements the information in the metafile in an application-dependent
no effect on,the’picture generated by interpreting the metafile, or on the states of the 1
erator orinterpreter.

The content of the identifier and data record parameters is not standardized.

See-D .4.8 regarding the format of the data record parameter.

ate. Charac-
ified by this

way. It has
metafile gen-

NOTE—TFhecontents of thedataTecordmay mctudesuch-informatromas-history-data—assoct
tures, description of algorithms used, etc. The element is non-graphical in the sense that a fully

ated with pic-
capable inter-

preter which did not understand the meaning of APPLICATION DATA elements in a metafile should be able

to produce the same picture as an interpreter which did understand the elements.

References:

49
D.438
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5.10 Segment elements

ararmatangce

D
raraiicicrd.

segment identifier (N)

Cop [ transformation matrix:

scaling and rotation portion (2 x 2) (R)
translation portion (2 x 1) (VDC)

segrnent transformation application (one of: no, yes) (E)

Descrigtion:

The|segment which is indicated by the segment identifier is referenced at this point in the metafile

for nnVIno into the m(‘mre1 or into a seoment when referenced from a segment, on mtm‘prp

AV AR AVl T, UL DV & SVl AVATIVIIVUUAG 11U 8 S

LAV,

The 1dent1ﬁed segment is referred to as the copied segment. With the\possible exception of the seg-

mer]t transformation associated with the copied segment the segment attributes of the copi

d seg-

merlt are ignored. The segment attributes of a segment in which\the COPY SEGMENT may occur

are ynchanged by this element.

The| copy transformation is applied to all graphic objegts of the copied segment before th

ey arc

copied into the picture or into the segment. The copy. transformation is also applied to clippipg rec-

tangles under some circumstances.

The|INHERITANCE FILTER eclement allowsdor control of the control and attribute values

which

are fised when copying segments. This filter.controls whether values of individual attribute and con-
trol |elements are reapplied to the graphi¢ objects. The effects of INHERITANCE FILTER are
desgribed in 4.10.5. The way in which clipping is applied to primitives within a copicd segient is

confrolled by CLIP INHERITANCE (see 4.10.5).

The| ‘segment transformation-application’ parameter controls whether or not the segment transfor-

matjon associated with the copied segment will be applied as an effcct of the copy process.

In no

casq is the segment transformation applied to a clip rectangle associated with a copied graphic
objgct. In case the-segment transformation application is ‘yes’, the segment transformalion is

applied prior to the Copy transformation.

Referernces:
4.10.1
4.10.5

5.10.2 INHERITANCE FILTER

Parameters:

filter selection list (list of elements or groups from:

LINE BUNDLE INDEX ALL
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Segment elements

LINE TYPE LINE TYPE ASF
LINE WIDTH LINE WIDTH ASF
LINE COLOUR LINE COLOUR ASF
LINE CLIPPING MODE MARKER TYPE ASF
MARKER BUNDLE INDEX MARKER SIZE ASF
MARKER TYPE MARKER COLOUR ASF
MARKER SIZE TEXT FONT INDEX ASF
MARKER COLOUR TEXT PRECISION ASF
MARKER CLIPPING MODE CHARACTER EXPANSION FACTOR ASF
TEXT BUNDLE INDEX CHARACTER SPACING ASF
TEXT FONT INDEX TEXT COLOUR ASF
TEXT PRECISION INTERIOR STYLE ASE
CHARACTER EXPANSION FACTOR FILL COLOUR ASF
CHARACTER SPACING HATCH INDEX ASF,
TEXT COLOUR PATTERN INDEXASF
ARACTER HEIGHT EDGE TYPE ASF
ARACTER ORIENTATION EDGE WIDTFH ASF
TEXT PATH EDGE COLOUR ASF
XT ALIGNMENT LINE ASES
L BUNDLE INDEX MARKER ASFS
INTERIOR STYLE TEXT ASES
FLL COLOUR FILL ASFS
ATCH INDEX EDGE ASFS
TTERN INDEX ALL ASFS
GE BUNDLE INDEX MITRE LIMIT
GE TYPE LINE CAP
GE WIDTH LINE JOIN
GE COLOUR LINE TYPE CONTINUATION
DGE VISIBILITY LINE TYPE INITIAL OFFSHT
DGE CLIPPING MODE TEXT SCORE TYPE
L REFERENCE POINT RESTRICTED TEXT TYPE
TTERN SIZE INTERPOLATED INTERIOR
UXILIARY COLOUR EDGE CAP
ANSPARENCY EDGE JOIN
INE ATTRIBUTES EDGE TYPE CONTINUATION
ARKER ATTRIBUTES EDGE TYPE INITIAL OFFSET
XT REPRESENTATION AND PLACEMENT ATTRIBUTES
XT PLACEMENT AND ORIENTATION ATTRIBUTES
L ATTRIBUTES
DGE ATTRIBUTES SYMBOL LIBRARY INDEX
TTERN-ATTRIBUTES SYMBOL COLOUR
UTPUT"\CONTROL SYMBOL SIZE
CK(IDENTIFIER SYMBOL ORIENTATION
IZATTRIBUTES AND CONTROL SYMBOL ATTRIBUTES) (nE)

sclection setting (one of: state list, segment) (E)

Description:

The setting of the inheritance filter is modified for those attributes in the filter selection list. Attri-
butes may be inherited from the modal state lists or from the copicd segment depending on the

selection setting.

References:
4.10.5
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5.10.3 CLIP INHERITANCE

Parameters:

clip inheritance (one of: state list, intersection) (E)

Description:
The behaviour of clipping as applied to graphic objects in copied segments is defined. Simple clip-
ping agamst the current rectangle in the modal state list is sclected by the value ‘state list’. The

Abstract specification of elements

he clip rectangle to come from the segment but also enables an

"object clipping" feature. The transformation of clip rectangles and accumulation or composition of

References:

4.1

5.10.4 SE

Paramgters:

segment identifier (N)
traryjsformation matrix:

Descri

Th¢ transformation matrix for the identified segment is set to the value specified by the tran
tiof matrix parameter;

SEGMENT TRANSFORMATION, if used, shall appear after BEGIN SEGMENT, and be
firsf element gf.any type other than another Segment Attribute element. The value of the s

ide

References:

4.1

0.5

GMENT TRANSFORMATION

scaling and rotation portion (2 x 2) (R)
ranslation portion (2 x 1) (VDC)

btion:

ntifier parameter shall be identical to the identifier of the segment in which the element oc

V)

iple transformed rectangles is enabled, depending upon the settings of CLIP INDIEATOR (see
4.1Q.5).

description of clipping in this subclause also applies to the protection region tised for clipping
and|shielding of arbitrary areas.

sforma-

lore the
egment
Curs.

o

N 4
VR 3N

5.10.5 SEGMENT HIGHLIGHTING

Parameters:

seg

ment identifier (N)

highlighting (one of: normal, highlighted) (E)
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Abstract specification of elements Segment elements

Description:

Rg

5.10.6

Pgrameters:

Dxq

References:

5.10.7

escription:

The value of the segment highlighting parameter defines the highlighting attribute for the identified
segment. When the highlighting attribute is set to ‘highlighted’, the visual appearance of the seg-
ment is interpretation dependent. When the highlighting attribute is set to ‘normal’, the segment is
displayed according to the segment and primitive attributes.

SEGMENT HIGHLIGHTING, if used, shall appear after BEGIN SEGMENT, and before the first
element of any type other than anothcr Segment Attribute element. The value of the segment
identifier parameter shall be identical to the identifier of the segment in which the element occurs.

“fC Py vy
TCIICTS.

4.10.4.3

SEGMENT DISPLAY PRIORITY

segment identifier (N)
segment display priority (I)

The display priority for the identified segment is defined by the value of the segment display priority
parameter.

Segments with higher segment display priority appear to be in front of segments with lower segment
display priorities when displayed following interpretation. When the segment display| priorities of
two overlapping segments are the same, then the segment definition or copy which ogcurs later in
the file has higher priority than the'one earlier in the file.

SEGMENT DISPLAY PRIORITY, if used, shall appear after BEGIN SEGMENT, arld before the
first element of any type-ofher than another Segment Attribute element. The value of|the segment
identifier parameter shall be identical to the identifier of the segment in which the element occurs.

4.10.4.4

SEGMENT PICK PRIORITY

Pa

rameters:

segment identifier (N)
segment pick priority (I)

Description:

The pick priority for the identified segment is defined by the value of the segment pick priority
parameter. The pick priority does not affect the display of segments.

SEGMENT PICK PRIORITY, if used, shall appear after BEGIN SEGMENT, and before the first
element of any type other than another Segment Attribute element. The value of the segment
identifier parameter shall be identical to the identifier of the segment in which the element occurs.
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Segment elements Abstract specification of elements

References:
4.104.5
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6 Metafile defaults

This clause contains the Metafile default values that are used for those default values not explicitly set in
the METAFILE DEFAULTS REPLACEMENTS clement. The default values of some elements are depen-
dent upon the values of other elements (for example, default CHARACTER HEIGHT is dependernt upoin
VDC EXTENT). In these cases, the default of the dependent element is tied to the default of the other ele-
ment, whether the latter is as defined in the table below or is defined with the METAFILE DEFAULTS
REPLACEMENT eclements. The value of the dependent element does not, however, change when the value
of the element upon which it depends is changed explicitly by a metafile element. Rather, the value of the
dependent element remains unchanged, in its default state, until explicitly changed by the occurrence of the

23NNy Aus QLIQUAL diall, Ul LAY ca v L ULL

elemenlt See 5.3.12 for further discussion of element defaults and the action of METAFILE IDEFAULTS
REPLACEMENT

VDC TYPE: integer

INTEGER PRECISION encoding dependent

REAL{PRECISION: encoding dependent

INDEX PRECISION: encoding dependent

COLJUR PRECISION: encoding dependent

COLQUR INDEX PRECISION: encoding dependent

MAXIMUM COLOUR INDEX: 63

COLQUR VALUE EXTENT: encoding dependent

METAFILE ELEMENT LIST: n/a

METAFILE DEFAULTS REPLACEMENT: n/a

FONT|LIST: for index 1, any font that can represent the natjonality-
independent subset of ISO/IEC 646 which is the default
for CHARACTER SET LIST described below

CHARACTER SET LIST: for index 1, any character set which includes the

nationality-independent subset of ISO/IEC 646 in the

positions specified in ISO/IEC 646
CHARACTER CODING ANNOUNCER: basic 7-bit

NAME PRECISION: encoding dependent

MAXIMUMNDC EXTENT: default VDC EXTENT
SEGMENT PRIORITY EXTENT: 0..255
COLOUR MODEL: 1 (RGB)
COLOUR CALIBRATION: 1 (unspecified);

n/a for all other parameters
FONT PROPERTIES: n/a
GLYPH MAPPING: n/a
SYMBOL LIBRARY LIST: n/a
SCALING MODE: abstract; metric scale factor n/a
COLOUR SELECTION MODE: indexed
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LINE WIDTH SPECIFICATION MODE:
MARKER SIZE SPECIFICATION MODE:
EDGE WIDTH SPECIFICATION MODE:
VDC EXTENT:

BACKGROUND COLOUR:
VDC INTEGER PRECISION:

Metafile defaults

scaled
scaled
scaled

if VDC TYPE is integer, lower left (0,0), upper right
(32767,32767); if VDC TYPE is real, lower left (0.0,0.0),
upper right (1.0,1.0)

device-dependent background colour

encoding dependent

VDC REAL PRECISION:
AUXILIARY COLOUR:

TRANSPARENCY:
DEVICE VIEWPORT:

DEVICE VIEWPORT SPECIFICATION MODE: fraction of display surface

DEVICE WIEWPORT MAPPING:

LINE REPRESENTATION:

MARKER |[REPRESENTATION:

TEXT REFRESENTATION:

FILL REPRESENTATION:

EDGE REPRESENTATION:
INTERIOR STYLE SPECIFICATION MODE:
GEOMETRIC PATTERN DEFINITION:
CLIP RECTANGLE: |

CLIP INDICATOR:

LINE CLIPPING MODE;
MARKER|CLIPPINGMODE:

EDGE CLIPPING MODE:
PROTECTIONREGION INDICATOR:

encoding dependent

if COLOUR SELECTION MODE is ‘indexed’, O; [if
COLOUR SELECTION MODE is ‘direct’, device-
dependent background colour

on

0.0,1.0,0.0,1.0

forced,left,bottom
interpreter depéndent
interpreterdependent
interpreter dependent
interpreter dependent
iterpreter dependent
absolute

1; default VDC extent
VDC EXTENT

on

locus

locus

locus

1; off (also, whenever a region is defined, its assocfated

Protection region:
GENERALIZED TEXT PATH MODE:

Compound text path:

MITRE LIMIT:

228

protection region indicator assumes an initial default
value of ‘off”)

1 region identical to default CLIP RECTANGLE
off

the line from lower-left to lower-right corner of the
default VDC Extent

32767.0
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Metafile defaults

TRANSPARENT CELL COLOUR ‘off’; n/a

LINE BUNDLE INDEX: 1

LINE TYPE: 1 (solid)

LINE WIDTH: if LINE WIDTH SPECIFICATION MODE is ‘absolute’,
1/1000 of the longest side of the rectangle defined by
default VDC EXTENT; if LINE WIDTH SPECIFICA-
TION MODE is ‘scaled’, 1.0; if LINE WIDTH SPECIFI-
CATION MODE is ‘fractional’, 0.001; if LINE WIDTH
SPECIEICATION-MODE-is—“mm 035

LINE COLOUR: if COLOUR SELECTION MODE is ‘indexed’, 1; if
COLOUR SELECTION MODE is ‘direct’, device-
dependent foreground colour

MARKER BUNDLE INDEX: 1

MARKER TYPE: 3 (asterisk)

MARKER SIZE: if MARKER SIZE SPECIFICATION MODE fis ‘abso-
lute’, 1/100 of the Jongest side of the rectanglg defined by
default VDC EXTENT; if MARKER SIZE SRECIFICA-
TION MODE ig)‘scaled’, 1.0; if MARKER SIZE
SPECIFICATION MODE is ‘fractional’, 0.01f if
MARKERSIZE SPECIFICATION MODE is[‘mm’, 2.50

MARKER COLOUR: if COLOUR SELECTION MODE is ‘indexed, 1; if
COLOUR SELECTION MODE is ‘direct’, dgvice-
dependent foreground colour

TEXT|BUNDLE INDEX: 1

TEXT|FONT INDEX: 1

TEXT|PRECISION: string

CHARACTER EXPANSION-FACTOR: 1.0

CHARACTER SPACING: 0.0

TEXT COLOUR: if COLOUR SELECTION MODE is ‘indexed’, 1; if
COLOUR SELECTION MODE is ‘direct’, ddvice-
dependent foreground colour

CHARACTER HEIGHT: 1/100 of the length of the longest side of the rg¢ctangle
defined by default VDC extent

CHARACTER ORIENTATION:

TEXT PATH:

TEXT ALIGNMENT:

CHARACTER SET INDEX:

ALTERNATE CHARACTER SET INDEX:
FILL BUNDLE INDEX:

0,dy,dy,0, where dy is the height of the rectangle defined
by the default VDC extent

right

normal horizontal, normal vertical
1

1
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Metafile defaults

INTERIOR STYLE: hollow

FILL COLOUR: if COLOUR SELECTION MODE is ‘indexed’, 1; if
COLOUR SELECTION MODE is ‘direct’, device-
dependent foreground colour

HATCH INDEX: 1

PATTERN INDEX: 1

EDGE BUNDLE INDEX: 1

EDGE TYRE: 1 {solid)

EDGE WIDTH: if EDGE WIDTH SPECIFICATION MODE jsabsolute’,
1/1000 of the longest side of the rectangle defined by
default VDC EXTENT; if EDGE WIDTHSPECIF[CA-
TION MODE is ‘scaled’, 1.0; if EDGE WIDTH SHECIF-
ICATION MODE is ‘fractional’, 0,001; if EDGE WIDTH
SPECIFICATION MODE is ‘mm’;0.35

EDGE COLOUR: if COLOUR SELECTION MODE is ‘indexed’, 1; [if
COLOUR SELECTION-MODE is ‘direct’, device-
dependent foreground eolour

EDGE VISIBILITY: off

FILL REFERENCE POINT: lower-left comef point of default VDC extent

PATTERN|TABLE: L
nx=nyz1,
local'colour precision is the (encoding-dependent)
*default colour precision indicator’;
if COLOUR SELECTION MODE is ‘indexed’, the
default colour specification is 1; if COLOUR SELEC-
TION MODE is ‘direct’, the default colour specifigation
is device-dependent foreground colour

PATTERN|SIZE: 0,dy,dx,0, where depending upon the value of INTERIOR
STYLE SPECIFICATION MODE dy and dx are rgspec-
tively:

— height and width of default VDC extent if ‘absojute’;

— height and width of some device-dependent "nominal"
if ‘scaled’;

—0.0,1.0,1.0,0.0 if ‘fractional’;

—0.0,1.0,1.0,0.0 if ‘mm’;

COLOUR TABLE: device-dependent background colour for index = 0;
device-dependent foreground colours for indexes greater
than 0

ASPECT SOURCE FLAGS: all individual

PICK IDENTIFIER: 0

LINE CAP: 1 (unspecified); 1 (unspecificd)

LINE JOIN: 1 (unspecified)
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Metafile defaults
LINE TYPE CONTINUATION: 1 (unspecified)
LINE TYPE INITIAL OFFSET: 0.0
TEXT SCORE TYPE: all text scores are ‘off’
RESTRICTED TEXT TYPE: 1 (basic)
INTERPOLATED INTERIOR: style — ‘parallel’;
reference points — VDC extent;
number of stages — 1;
list of stage designators — 1.0;
reference colours — device-dependent background colour
if COLOUR SELECTION MODE is ‘direéth,( if
COLOUR SELECTION MODE is ‘indéxed’
EDGE|CAP: 1 (unspecified); 1 (unspecified)
EDGE/JOIN: 1 (unspecified)
EDGE|TYPE CONTINUATION: 1 (unspecified)
EDGE|TYPE INITIAL OFFSET: 0.0
SYMBOL LIBRARY INDEX: n/a

SYMBOL COLOUR:

SYMBOL SIZE:

SYMBOL ORIENTATION:
INHERITANCE FILTER:
CLIP INHERITANCE:

SEGMENT TRANSFORMATION:

SEGMENT HIGHLIGHTING:

SEGMENT DISPL/AY PRIORITY:

SEGMENT PICK PRIORITY:

if COLOUR/SELECTION MODE is ‘indexed
COLOUR\SELECTION MODE is ‘direct’, de
dependent foreground colour

scaling indicator, ‘height’;

, 1;if
yice-

height and width, 0.01 of longest side of defaujt VDC

Extent.

as default CHARACTER ORIENTATION
segment

state list

1.0,0.0, 0.0,1.0, 0.0,0.0

normal

0

0
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7 Conformance

7.1 Forms of conformance

ISO/IEC 8632 specifies functionality and encodings of Computer Graphics Metafiles. A metafile may con-
form to ISO/IEC 8632 in one of two ways. Full conformance occurs when the metafile is functionally con-
forming and additionally conforms to one of the encodings specified in ISO/IEC 8632-2, ISO/IEC 8632-3,
or ISO/IEC 8632-4. Functional conformance occurs when the content of the metafile corresponds exactly
to the Functional Specification given in this part of ISO/IEC 8632, but a private encoding is used. These
rules are expanded in the following sub-clauses.

NOTE 1

comprise a tew clause 8. Conformance of metafile generators and interpreters is defined in this new clause-as

7.2 Functional conformance of metafiles

Work is in progress on an amendment to this International Standard, "Rules for Profiles’, whlich will

well.

A metafile|is functionally conforming to ISO/IEC 8632 if it is functionally conforting to one of the ver-
sions defined in ISO/IEC 8632-1. The defined versions of ISO/IEC 8632-1 ar¢-Version 1, Versior] 2, and
Version 3.| A metafile is functionally conforming to a version of ISO/IEC 8632if the following conditions
are met

a)  The metafile contains exactly one METAFILE VERSION element whose value defines the con-
formance version.

b)  All graphical elements contained therein match the fuhctionality of the corresponding elenjents of
ISO/IEC 8632-1 for that version. The metafile shall conform to the relationships defined in the
formal grammar for that version, the state tables, and all other syntactic and semantic fequire-
ments for that version.

¢)  The sequence of elements in the metafile conforms to the relationships specified in I$O/IEC
§632-1 for that version, producing the structure specified in ISO/IEC 8632-1. For example, the
metafile must begin with BEGINC(METAFILE and end with END METAFILE, include jexactly
dne metafile descriptor at the beginning which contains at least all the required elements.

d) No elements appear in thé.meétafile other than those specified in ISO/IEC 8632-1 for that yersion,

e

FSCAPE element orthe external elements APPLICATION DATA and MESSAGE.

7.3 Full ¢onformance of metafiles

A metafilefis said to-be fully conforming to ISO/IEC 8632 if the following conditions are met.

a)
b)

The metafile is functionally conforming, as specified above.

nless required for therencoding technique. All non-standardized elements are encoded uging the

The metatile 1S encoded in conformance with one of the standardized encodings spec
ISO/IEC 8632-2, ISO/IEC 8632-3, or ISO/IEC 8632-4.

7.4 Conformance of other encodings

ified in

A functionally conforming metafile may use a private encoding. While it is beyond the scope of ISO/IEC
8632 to standardize rules for private encodings, annex E suggests minimum criteria that private encodings
should meet.
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Annex A

(Normative)

ISO/IEC 8632-1:1992 (E)

Formal grammar of the functional specification of version 1 metafiles

A.1 Introduction

This

indep
synta
found

A2 ]

A3

A3.1

<mets

Notation used

<symbol>

<SYMBOL>

<symbol>*

<symbol>+

<symbol>0

<symbol>(n)

<symbol-1> ::= <symbol-2>
<symbol-1> | <symbol-2>
<symbol: meaning>
{comment}

Detailed grammar

Metafilestructure

file>

- nonterminal

- terminal

- 0 or more occutrences

- 1 or morep¢currences

- optionalA0 or 1 occurrences)

- exactly.h occurrences, n=2,3,...

- syritbol-1 has the syntax of symbol-2
-\8ymbol-1 or alternatively symbol-2

- symbol with the stated meaning

- explanation of a symbol or a production

<BEGIN METAFILE>
<metafile identifier>

prammar is a formal definition of a standard CGM syntax for Version 1 metafilcs The encoding-
endent and the encoding-dependent productions are separated, and there are subsections [showing the
L of each of the standardized encoding schemes. Details on the encoding of‘terminal symbols can be
in the parts of this International Standard that deal with the particular encoding schemes.

<metafile identifier>

<metafile contents>

<extra element>

metafite descriptors
<metafile contents>*
<END METAFILE>

<string fixed>
<extra element>*
<picture>

<extra element>*

<external element>
<escape element>
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<picture> ::= <BEGIN PICTURE>
<picture identifier>
<picture descriptor element>*

<BEGIN PICTURE BODY>
<picture element>*
<END PICTURE>

<picture identifier> = <string fixed>

<picture element> ;= <control element>

[~ <graphical element>

| <primitive attribute element>
| <pattern table element>

| <colour table element>

|

<extra element>

A.3.2 Metafile descriptor elements

<metafile descriptor> ;= <<optional descriptor element>*
<version>
<optional descriptor clemgnt>*
<element list>

<optional descriptor.clement>*>
| <<optional descriptor element>*

<element list>

<optional déseriptor element>*

<version>

<optional descriptor element>*>

<version> = <METAFILE VERSION>
: <integer>
<element lift> .= <METAFILE ELEMENT LIST>

<element name>*
| <element name shorthand cnumerated>*

<eclement name shorthand
enumefated> ;.= <DRAWING SET>
| <DRAWING PLUS CONTROL SET>

<optional descriptor element> ;= <description>

| <VDC TYPE>
<vdc type enumerated>

| <MAXIMUM COLOUR INDEX>
<colour index>

| <COLOUR VALUE EXTENT>
<red green blue>(2)

| <METAFILE DEFAULTS REPLACEMENT>
<element default>+

| <FONT LIST>
<font name>+
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<description>

<CHARACTER SET LIST>
<character set definition>+

ISO/IEC 8632-1:1992 (E)

Detailed grammar

<CHARACTER CODING ANNOUNCER>

<coding technique cnumerated>
<scalar precision>
<extra element>

<METAFILE DESCRIPTION>
<string fixed>

<vdc tyjpe enumerated>

<element default>

<font name>

<charafter set definition>

<indexp

<standprd index value>
<non-rjegative integer>
<positive integer>
<privaje index value>
<negatjve integer>
<positive index>

<character set enumerated>

<codirlg technique enumerated>

WO

<INTEGER>
<REAL>

<control element>

<picture descriptor element>
<primitive attribute element>
<extra element>

<string fixed>

<character set enumerated>
<designation sequenee>

<standard index value>
<private index value>

<positiverinteger>

<integer>  {greater than or equal to 0}
<integer>  {greater than O}

gnegative integer>

<integer>  {less than 0}

<positive integer>

<94 CHAR>

<96 CHAR>
<MULTI-BYTE 94 CHAR>
<MULTI-BYTE 96 CHAR>
<COMPLETE CODE>

<BASIC 7-BIT>
<BASIC §8-BIT>

<designation sequence>

<scalar precision>

<EXTENDED 7-BIT>
<EXTENDED 8§8-BIT>

<string fixed>

<INTEGER PRECISION>
<integer precision value>

<REAL PRECISION>
<real precision value>

<INDEX PRECISION>
<index precision value>
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| <COLOUR PRECISION>
<colour precision value>
| <COLOUR INDEX PRECISION>
<colour index precision value>
{these elements have encoding}
{dependent parameters}

NOTE — The following order is recommended for the Metafile Descriptor elements: METAFILE VERSION,
METAFILE ELEMENT LIST, (possible multiple occurrences of) METAFILE DESCRIPTION.

A.3.3 Pictyre descriptor elements

<picture dgscriptor element> == <SCALING MODE>
<scaling specification mode enumerated>
<metric scale factor>
| <VDC EXTENT>
<point> (2)
| <BACKGROUND COLOUR>
<red green blue>
| <specification element>
| <extra element>

<specificatjon element> ::= <COLOUR SELECTION MODE>
<colour selection' mode enumerated>

| <LINE WIDTH SPECIFICATION MODE>
<specification mode enumerated>

| <MARKER SIZE SPECIFICATION MODE>
<speetfication mode enumerated>

| <EDGE WIDTH SPECIFICATION MODE>
<specification mode enumerated>

<colour selection mode
enumerated> .= <INDEXED>
| <DIRECT>

<scaling specificationmode

enumerafed> = <ABSTRACT>
| <METRIC>
<metric sc@le-factor> o= <real>
<specification mode enumerated> ::= <ABSOLUTE>
| <SCALED>

A.3.4 Control elements

<control element> = <vdc precision>
| <AUXILIARY COLOUR>
<colour>
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<TRANSPARENCY>
<off-on indicator enumerated>
<CLIP RECTANGLE>
<point>(2)
<CLIP INDICATOR>
<off-on indicator enumerated>

ISO/IEC 8632-1:1992 (E)

Detailed grammar

<off-on indicator enumerated> = <OFF>

| <ON>
<colour> = <colour index>

| <red green blue>
<poin{> = <vdc value>(2)

<vdc precision>

A3.S5

Graphical elements

<graphical element>

<polypoint element>

<VDC INTEGER PRECISION>
<vdc integer precision value>
<VDC REAL PRECISION>
<vdc real precision value>
{these elements have encoding}
{dependent parameters }

<polypaint element>
<textielement>

<cell element>

<gdp element>
<rectangle element>
<circular element>
<elliptical element>

<POLYLINE>

<point pair>

<point list>
<DISJOINT POLYLINE>

<point pair>

<point pair list>
<POLYMARKER>

<point list>

<point>

<point list>
<POLYGON>

<point>(3)

<point list>
<POLYGON SET>

<point edge pair>(3)

<point edge pair list>

<point>*
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Detailed grammar Formal grammar of the functional specification of version 1 metafiles
<point pair list> ;= <point pair>*
<point pair> 1= <point>(2)
<point edge pair> ;= <point><edge out flag>
<point edge pair list> ;= <point edge pair>*
<edge out flag> = <INVISIBLE>

| <VISIBLE>

[~ <CLOSE INVISIBLES

| <CLOSE VISIBLE>
<text eleme¢nt> = <TEXT>

<point>

<text tail>
| <restricted text element>

<restricted text element> ;.= <RESTRICTED TEXT>
<extent>

<point>

<text tail>

<extent> ::= <non-negative vdc value>(2)

<text tail> ::= <final characterlist>
| <nonfinal character list>

<final character list> = <FINAL>
<string>

<nonfinal dharacter list> 1:=<NOT FINAL>
<string>

<partial text attribute element>*
<spanned text>

<spanned tgxt> ;= <APPEND TEXT>
<text tail>

<cell elem¢nt> ::= <CELL ARRAY>
<point>(3)

<positive integer>(2)
<local colour precision>
<colour>(integerl x integer2)

{this element has an encoding}
{dependent parameter}

<colour precision value>
<colour index precision value>
<default colour precision indicator>

<local colour precision>
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Formal grammar of the functional specification of version 1 metafiles

<gdp element>

<gdp identifier>

<rectangle element>

<GDP>
<gdp identifier>
<point list>
<data record>

<integer>

<RECTANGLE>
<point pair>

ISO/IEC 8632-1:1992 (E)

Detailed grammar

<circulpr element>

<radiup>

<valid|vdc vector>

<non-Zero vdc valuex
<non-npegative vdc value>

<close| type>

<CIRCLE>
<point>
<radius>

<CIRCULAR ARC 3 POINT>
<point>(3)

<CIRCULAR ARC 3 POINT CLOSE>
<point>(3)
<close type>

<CIRCULAR ARC CENTRE>
<point>
<valid vdc vector>(2)
<radius>

<CIRCULAR ARE CENTRE CLOSE>
<point>
<valid vdewector>(2)
<radius>
<closetype>

<non-negative vdc value>
<<non-zero vdc value>
<vdc value>>
<<vdc value>
<non-zero vdc value>>
<vdc value> {greater than or less than 0}

<vdc value> {greater than or equal to 0}

<PIE>
<CHORD>

<elliptical element>

<ELLIPSE>
<point>(3)
<ELLIPTICAL ARC>
<point>(3)
<valid vdc vector>(2)
<ELLIPTICAL ARC CLOSE>
<point>(3)
<valid vdc vector>(2)
<close type>
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A.3.6 Attribute elements

<line attributc element>
<marker attribute element>
<text attribute element>
<filled-area attribute element>
<aspect source flags>

<primitive attribute element>

<line attribute element> ::= <LINE BUNDLE INDEX>
nositive index
positive-ind
| <LINE TYPE>
<index>
| <LINE WIDTH>
<size value>
| <LINE COLOUR>
<colour>

<size valug> ::= <non-negative vdc value>
| <non-negative real>

<non-negative real> = <real> {greater than or equabto O}

<marker attribute element> == <MARKER BUNDILE INDEX>
<positive index

| <MARKER TYPE>
<index>

| <MARKER SIZE>
<sizelwalue>

| <MARKER COLOUR>
<colour>

<partial text attribute element> =" <TEXT BUNDLE INDEX>
<positive index>
| <TEXT FONT INDEX>
<positive index>
| <TEXT PRECISION>
<text precision enumerated>
| <CHARACTER EXPANSION FACTOR>
<non-negative real>
| <CHARACTER SPACING>
<real>
| <TEXT COLOUR>
<colour>
| <CHARACTER HEIGHT>
<non-negative vdc value>
| <CHARACTER SET INDEX>
<positive index>
| <ALTERNATE CHARACTER SET INDEX>
<positive index>
| <AUXILIARY COLOUR>
<colour>
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| <TRANSPARENCY>
<off-on indicator enumerated>
| <escape element>

<text attribute element> ::= <TEXT BUNDLE INDEX>
<positive index>

| <TEXT FONT INDEX>
<positive index>

| <TEXT PRECISION>
<text precision enumerated>

| <CHARACTER EXPANSION FACTOR>
<non-negative real>

| <CHARACTER SPACING>
<real>

| <TEXT COLOUR>
<colour>

| <CHARACTER HEIGHT>
<non-negative vdc value>

| <CHARACTER ORIENTATION>
<valid vdc vector>(2)

| <TEXT PATH>
<path enumerated>

| <TEXT ALIGNMENT>
<horizontahalignment enumerated>
<verticalalignment enumerated>
<continuous alignment value> (2)

| <CHARACTER SET INDEX>
<positive index>

| <ALTERNATE CHARACTER SET INDEX>
<positive index>

<text [precision enumerated> ;= <STRING>
| <CHARACTER>
| <STROKE>

<path enumerated> = <RIGHT>
| <LEFT>
| <UP>

| <DOWN>

<horikontal ali

<CENTRE>

|
|
| <RIGHT>
| <CONTINUOUS HORIZONTAL>

<vertical alignment enumerated> ::= <NORMAL VERTICAL>
| <TOP>
| <CAP>
| <HALF>
| <BASE>
| <BOTTOM>
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| <CONTINUOUS VERTICAL>

<real>

<continuous alignment value>

<filled-area attribute element> ::= <FILL BUNDLE INDEX>
<positive index>

| <INTERIOR STYLE>
<interior style enumerated>

| <FILL COLOUR>
<colour>

| <HATCH INDEX>
<index>

| <PATTERN INDEX>
<positive index>

| <EDGE BUNDLE INDEX>
<positive index>

| <EDGE TYPE>
<index>

| <EDGE WIDTH>
<size value>

| <EDGE COLOUR>
<colour>

| <EDGE VISIBILITY >
<off-on indicator-enumeratcd>

| <FILL REFERENCE POINT>
<point>

| <PATTERN‘SIZE>
<validsvdc vector>(2)

<HOLLOW>
<SOLID>
<PATTERN>
<HATCH>
<EMPTY>

<interior style enumerated>

It

<colour tabje element> ;= <COLOUR TABLE>
<starting index>
<red green blue>+

<pattern tabplelelement> ::= <PATTERN TABLE>
postive-tadex
<positive integer>(2)
<local colour precision>
<colour>(integerl x integer?)
{this element has an encoding}
{dependent parameter}

<starting index> ;= <colour index>
<aspect source flags> ::= <ASPECT SOURCE FLAGS>
<asf pair>+
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<asf pair>

<asf type enumerated>

<asf type enumerated>
<asf enumerated>

<LINE TYPE ASF>

<LINE WIDTH ASF>
<LINE COLOUR ASF>
<MARKER TYPE ASF>
<MARKER SIZE ASF>
<MARKER COLOUR ASF>
<TEXT FONT ASF>

Detailed grammar

<asf epumerated>

A.3.7 |[Escape elements

<escape element>

<idenfifier>

A.3.8 | External elements

<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>

<EDGE WIDTH ASF>

<EDGE COLOUR ASE>

<INDIVIDUAL>
<BUNDLED>

<ESCAPE>
<identifier>
<data record>

<integer>

<extermatelements = <MESSAGE>

<action flag enumerated>

<action flag enumerated>
<string fixed>

| <APPLICATION DATA>

<integer>
<data record>

<NO>
<YES>
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A.4 Terminal symbols

The following are the terminals in this grammar. Their representation is dependent on the encoding scheme
used. In annex A of the subsequent parts of this Standard, these encoding-dependent symbols are further
described.

<element name>
<integer>
<real>

<vdc value>

OCITTT

<string fixed>

<colour index>

<red green blue>

<integer precision value>
<real precision value>

<index precision value>
<colour precision value>
<colour index precision value>
<default colour precision indicator>
<vdc integer precision value>
<vdc real precision value>
<data record>

The CGM Extended opcodes are encoding dependent. A complete list of them can be found in the produc-
tions for <¢lement name enumerated> below.

The enumgrated types are:

<INTEGER>
<REAL>

<ON>

<QFF>

<INDEXED>
<DIRECT>
<ABSTRACT>
<METRIC>
<ABSOLUTE>
<SCALED>

<94 CHAR>

<96 CHAR>
<MULTI-BYTE 94 CHAR>
<MULTI-BYTE 96 CHAR>
<COMPLETE CODE>
<BASIC 7-BIT>
<BASIC 8-BIT>
<EXTENDED 7-BIT>
<EXTENDED 8-BIT>
<INVISIBLE>
<VISIBLE>

<CLOSE INVISIBLE>
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<CLOSE VISIBLE>

<PIE>

<CHORD>

<FINAL>

<NOT FINAL>

<INDIVIDUAL>

<BUNDLED>

<HOLLOW>

<SOLID>

<PATTERN>

<HATCH>

<EMPTY>

<STRING>

<CHARACTER>

<STROKE>

<LEFT>

<RIGHT>

<UP>

<DOWN>

<NORMAL HORIZONTAL>

<CENTRE>

<CONTINUOUS HORIZONTAL>

<NORMAL VERTICAL>

<TOP>

<CAP>

<HALF>

<BASE>

<BOTTOM>

<CONTINUOUS VERTICAL>

<YES>

<NO>

<LINE TYPE ASF>

<LINE WIDTH ASF>

<LINE COLOUR ASF>

<MARKER TYPE ASF>

<MARKER SIZE ASF>

<MARKER COLOUR ASF>

<TEXT FONT ASF>

<TEXT PRECISION ASF>

<CHARACTER EXPANSION FACTOR ASF>
CHARACTER-SPACINGASE

<TEXT COLOUR ASF>

<INTERIOR STYLE ASF>

<HATCH INDEX ASF>

<PATTERN INDEX ASF>

<FILL COLOUR ASF>

<EDGE TYPE ASF>

<EDGE WIDTH ASF>

<EDGE COLOUR ASF>

<DRAWING SET>

<DRAWING PLUS CONTROL SET>
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<element name enumerated> ::= <BEGIN METAFILE>

<END METAFILE>

<BEGIN PICTURE>

<BEGIN PICTURE BODY>

<END PICTURE>

<METAFILE VERSION>
<METAFILE DESCRIPTION>

<VDC TYPE>

<INTEGER PRECISION>

<REAL PRECISION>

<INDEX PRECISION>

<COLOUR PRECISION>

<COLOUR INDEX PRECISION>
<MAXIMUM COLOUR INDEX>
<COLOUR VALUE EXTENT>
<METAFILE ELEMENT LIST>
<METAFILE DEFAULTS REPLACEMENT>
<FONT LIST>

<CHARACTER SET LIST>
<CHARACTER CODING ANNOUNCER>
<SCALING MODE>

<COLOUR SELECTION'MODE>
<LINE WIDTH SPECIEICATION MODE>
<MARKER SIZE SPECIFICATION MODE>
<EDGE WIDTH.SBECIFICATION MODE>
<VDC EXTENT>

<BACKGROUND COLOUR>

<VDC INTEGER PRECISION>
<VDCREAL PRECISION>
<AUXILIARY COLOUR>
<TRANSPARENCY>

<CLIP RECTANGLE>

<CLIP INDICATOR>

<POLYLINE>

<DISJOINT POLYLINE>
<POLYMARKER>

<TEXT>

<RESTRICTED TEXT>

<APPEND TEXT>

<POLYGON>

<POLYGON SET>

<CELL ARRAY>

<GDP>

<RECTANGLE>

<CIRCLE>

<CIRCULAR ARC 3 POINT>
<CIRCULAR ARC 3 POINT CLOSE>
<CIRCULAR ARC CENTRE>
<CIRCULAR ARC CENTRE CLOSE>
<ELLIPSE>

<ELLIPTICAL ARC>

<ELLIPTICAL ARC CLOSE>
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<LINE BUNDLE INDEX>
<LINE TYPE>

<LINE WIDTH>

<LINE COLOUR>

<MARKER BUNDLE INDEX>
<MARKER TYPE>
<MARKER SIZE>

<MARKER COLOUR>
<TEXT BUNDLE INDEX>
<TEXT FONT INDEX>

Terminal symbols

I
|
|
|
l
|
|
I
|
I
I
I
|
I
I
I
I
|
I
|
I
|
|
|
l
I
I
|
l
|
|
I
I
I
I
I
I
|

<TEXT PRECISION>
<CHARACTER EXPANSION FACTOR>
<CHARACTER SPACING>
<TEXT COLOUR>
<CHARACTER HEIGHT>
<CHARACTER ORIENTATION>
<TEXT PATH>

<TEXT ALIGNMENT>
<CHARACTER SET INDEX>
<ALTERNATE CHARACGTER SET INDEX>
<FILL BUNDLE INDEX>
<INTERIOR STYLE>

<FILL COLOUR>

<HATCH INDEX>
<PATTERNJINDEX>

<EDGE BUNDLE INDEX>
<EDGETYPE>

<EDGE WIDTH>

<EDGE COLOUR>

<EDGE VISIBILITY>

<FILL REFERENCE POINT>
<PATTERN TABLE>
<PATTERN SIZE>

<COLOUR TABLE>

<ASPECT SOURCE FLAGS>
<ESCAPE>

<MESSAGE>

<APPLICATION DATA>
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(Normative)

Formal Grammar of the functional specification of version 2 metafiles

B.1 Intr(tuction
This gramfnar is a formal definition of a standard CGM extended syntax for version 2 metafiles. The

encoding-ipdependent and the encoding- dependent productions are separated, and there.are subgections
showing the syntax of each of the standardized encoding schemes. Details on the encoding of terminpl sym-
bols can be found in the parts of this International Standard that deal with the particulas €ncoding schemes.

B.2 Notation used

<gymbol>

<§YMBOL>

<gymbol>*

<g§ymbol>+

<gymbol>o0

<gymbol>(n)

<qymbol-1> ::= <symbol-2>
<qymbol-1> | <symbol-2>
<qymbol: meaning>
{gomment }

B.3 Detajled grammar

B.3.1 Metafile structure

<metafile>

- nonterminal

- terminal

- 0 or more occurrences

- 1 or more oceurrences

- optional (Q.or 1 occurrences)

- exactly-voccurrences, n=2,3,...

- symbol-1 has the syntax of symbol-2

- symbol-1 or alternatively symbol-2
4symbol with the stated meaning

* explanation of a symbol or a production

<BEGIN METAFILE>

<metafile identifier>

<metafile contents>

<extra clement>
248

<mcratile identilier>
<metafile descriptor>
<metafile contents>*
<END METAFILE>

<string fixed>
<extra element>*
<picture>

<extra element>*

<external element>
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<picture>

<pictu

re identifier>

<escape element>

<BEGIN PICTURE>
<picture identifier>

<picture descriptor element>*

<BEGIN PICTURE BODY>

<picture content>*

<END PICTURE>

<string fixed>

ISO/IEC 8632-1:1992 (E)

Detailed grammar

<picture content>

<picture element>

<segni

<segn

<eligi

ent>

ent identifier>

ble picture element>

<picture element>
<segment>

<control element>
<graphical element>

<closed figure>

<primitive attribute element>
<pattcrn table element>
<colour table element>
<specification elcment>
<segment control element>
<extra element>,

<BEGIN SEGMENT>

<segmeént identifier>
<segment attribute element>*
<eligible picture element>*
<END SEGMENT>

<name>

<control element>
<graphical element>

<closed figure>

<primitive attribute element>
<specification element>
<segment control element>
<extra element>

B.3.2 Metafile descriptor elements

<metafile descriptor>

<<optional descriptor element>*

<version>

<optional descriptor element>*

<element list>

<optional descriptor element>*>
<<optional descriptor element>*

<element list>

<optional descriptor element>*

<version>
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<version>

<element list>

<element name shorthand

Formal Grammar of the functional specification of version 2 metafiles
<optional descriptor element>*>

<METAFILE VERSION>
<integer>

<METAFILE ELEMENT LIST>
<element name>*
<element name shorthand enumerated>*

enumerated>

<optional dpscriptor element>

<DRAWING SET>

<DRAWING PLUS CONTROL SET>
<VERSION 2 SET>

<EXTENDED PRIMITIVES SET>
<VERSION 2 GKSM SET>

<description>

<VDC TYPE>
<vdc type enumerated>

<MAXIMUM COLOUR INDEX>
<colour index>

<COLOUR VALUE EXTENT>
<red green blue>(2)

<METAFILE DEFAULTS REPLACEMENT>
<element default>+

<FONT LIST=
<font name>+

<CHARACTER SET LIST>
<character set definition>+

<GHARACTER CODING ANNOUNCER>
<coding technique enumerated>

<scalar precision>

<MAXIMUM VDC EXTENT>
<point> (2)

<SEGMENT PRIORITY EXTENT>
<minimum extent>
<maximum extent>

<segment>

<extra element>

<descriptior>

<vdc type enumerated>

<element default>
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<string fixed>

<INTEGER>
<REAL>

<control element>

<picture descriptor element>
<primitive attribute element>
<segment attribute element>
<segment control element>
<extra element>
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<font name>

<character set definition>

<index>

<standard index value>
<non-negative integer>

<string fixed>

<character set enumerated>
<designation sequence>

<standard index value>
<private index value>

<positive integer>
<integer> {greater than or equal to 0}

ISO/IEC 8632-1:1992 (E)

Detailed grammar

<posit{ve integer>
<private index value>
<negafive integer>
<positjve index>

<chardcter set enumerated>

<coding technique enumerated>

<designation sequence>

<scalqr precision>

i I il

<integer> {greater than O}
<negative integer>
<integer> {less than 0}
<positive integer>

<94 CHAR>

<96 CHAR>
<MULTI-BYTE 94 CHAR>
<MULTI-BYTE 96 CHAR>
<COMPLETE CODE>

<BASIC 7-BIT>
<BASIC 8-BIT>
<EXTENDED\7-BIT>
<EXTENDED8-BIT>

<string fixed>

<INTEGER PRECISION>

<integer precision value>
<REAL PRECISION>

<real precision value>
<INDEX PRECISION>

<index precision value>
<COLOUR PRECISION>

<colour precision value>
<COLOUR INDEX PRECISION>

<colour index precision value>
<NAME PRECISION>

<name precision value>

<point>
<minimum extent>

<maximum extent>

[thecse-el i
THIEST v;ﬁ%ﬂts—hmwgmg—)i

{dependent parameters}

<vdc value> (2)

::= <non-negative integer>

= <non-negative intcger>

NOTE — The following order is recommended for the Metafile Descriptor elements: METAFILE VERSION,
METAFILE ELEMENT LIST, (possible multiple occurrences of) METAFILE DESCRIPTION.
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B.3.3 Picture descriptor elements

<SCALING MODE>
<scaling specification mode enumerated>
<metric scale factor>
| <VDC EXTENT>
<point> (2)
| <DEVICE VIEWPORT>
<viewport point>(2)
| <DEVICE VIEWPORT SPECIFICATION MODE
<VC specifier enumerated>
<metric scale factor>
| <DEVICE VIEWPORT MAPPING>
<isotropy flag enumerated>
<horizontal alignment flag enumerated>
<vertical alignment flag enumerated>
| <BACKGROUND COLOUR>
<red green blue>
| <specification element>
| <representation element>
| <pattern table element>
I
|

<picture descriptor element>

<colour table element>
<extra element>

<specificatjon element> ::= <COLOUR SELEETION MODE>
<colour selection mode enumerated>

| <LINE WIDTH SPECIFICATION MODE>
<specification mode enumerated>

| <MARKER SIZE SPECIFICATION MODE>
<specification mode enumerated>

| C<EDGE WIDTH SPECIFICATION MODE>
<specification mode enumerated>

<colour selection mode

enumerated> .= <INDEXED>
| <DIRECT>
<scaling specification’'mode
enumerated> = <ABSTRACT>
| <METRIC>
<metric scale factor> = <real>
<isotropy flag enumerated> ;= <NOT FORCED>
| <FORCED>

<horizontal alignment flag
enumerated>

<LEFT>
<CENTRE>
<RIGHT>
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<vertical alignment flag
enumerated>

<specification mode enumerated>

<viewport point>

<BOTTOM>
<CENTRE>
<TOP>

<ABSOLUTE>
<SCALED>

<vc value> (2)

Detailed grammar

<VC specifier enumerated>

<reprejsentation element>

<FRACTION OF DISPLAY SURFACE>
<MILLIMETRES WITH SCALE FACTOR>
<PHYSICAL DEVICE COORDINATES>

<LINE REPRESENTATION>

<positive index>

<index> {line type}
<size value> {line width}
<colour>

<MARKER REPRESENTATION>

<positive index>
<index> {marker'typc}
<size value>

<colour>

<TEXT REPRESENTATION>

<positive index>

<positive index> {font}

<text precision enumerated>

<real> {character spacing}
<non-negative real> {expansion factor}
<colour>

<FILL REPRESENTATION>

<positive index>

<interior style enumerated>
<colour>

<index> {hatch index}
<positive index>{pattern index }

<EDGE REPRESENTATION>

<positive index>

<size value>

<non-negative vdc value>
<non-negative real>

<colour>

<index> {Cdsc tyy\,}
<size value> {edge width}
<colour>

<non-negative vdc value>
<non-negative real>

<vdc value> {greater than or equal to O}
<real> {greater than or equal to 0}

<colour index>
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| <red green blue>

<STRING>
<CHARACTER>

<CSTRNKES
O 1AUNLS

<text precision enumerated>

<HOLLOW>
<SOLID>
<PATTERN>
<HATCH>
<EMPTY>

<interior style enumerated>

B.3.4 Confrol elements

<control elgment> 1= <vdc precision>

| <AUXILIARY COLOUR>
<colour>

| <TRANSPARENCY>
<off-on indicator enumerat¢d>

| <CLIP RECTANGLE>
<point>(2)

| <CLIP INDICATOR>
<off-on indicatopeénumerated>

| <LINE CLIPPING MODE>
<clip mode'enumerated>

| <MARKER CLIPPING MODE>
<clip' mode enumerated>

| <EDGE CLIPPING MODE>
<clip mode enumerated>

["<NEW REGION>

| <SAVE PRIMITIVE CONTEXT>
<context name>

| <RESTORE PRIMITIVE CONTEXT>
<context name>

<off-on indicator enumerated> = <OFF>
| <ON>

<vdc precisiops—————————————— =< VDO INTEGERPRECISION
<vdc integer precision value>
| <VDC REAL PRECISION>
<vdc real precision value>
{these elements have encoding}
{dependent parameters}

<LOCUS>
<SHAPE>
<LOCUS THEN SHAPE>

<clip mode enumerated>
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<context name>

B.3.5 Graphical elements

<graphical element>

<name>

<polypoint element>
<polymarker element>
<text element>

<cell element>

ISO/IEC 8632-1:1992 (E)
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<polynjarker element>

<polyppint element>

<polyljne element>

<point|list>
<point|pair list>

<point{pair>

<pointledge pair>

<gdp element>
<rectangle element>
<circular element>
<elliptical element>

<POLYMARKER>
<point>
<point list>

<polyline element>
<POLYGON>
<point>(3)
<point list>
<POLYGON SET>
<point edge pair>(3)
<point edge pair list>

<POLYLINE>
<point pair>
<point list>
<DISJOINT POLYLINE>
<point pair>
<point pair list>
<point>*
<point pair>*

<point>(2)

<point><edge out flag>

<point edge pair list>

<edge out flag>

<text element>

<point edge pair>*

<INVISIBLE>
<VISIBLE>

<CLOSE INVISIBLE>
<CLOSE VISIBLE>

<TEXT>
<point>
<text tail>
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| <restricted text element>
<restricted text element> = <RESTRICTED TEXT>
<extent>
<point>
<text tail>

<extent> :»= <non-negative vdc value>(2)

<text tail> ::= <final character list>
[ <noniinal character list>

<final character list> .= <FINAL>
<string>

<nonfinal ¢haracter list> = <NOT FINAL>
<string>

<partial text attribute element>*
<spanned text>

<spanned fext> ::= <APPEND TEXT>
<text tail>

<cell element> .= <CELL ARRAY>
<point>(3)

<positive integer>(2)
<local colour precision>
<colour>(integer] x integer2)

{this element has an encoding}
{dépendent parameter}

<local colgur precision> %= <colour precision value>
| <colour index precision value>
| <default colour precision indicator>

<gdp element> = <GDP>

<gdp identifier>
<point list>
<data record>

<gdp identifier> ;= <integer>

<rectangle element> ;= <RECTANGLE>
<point pair>

<circular element> .= <CIRCLE>
<point>
<radius>
| <CIRCULAR ARC 3 POINT>
<point>(3)
| <CIRCULAR ARC 3 POINT CLOSE>

256


https://iecnorm.com/api/?name=8b8a38a5c57c8be2e234623ed854fa8d

ISO/TEC 8632-1:1992 (E)

Formal Grammar of the functional specification of version 2 metafiles

<point>(3)
<close type>

| <CIRCULAR ARC CENTRE>

<point>
<valid vdc vector>(2)
<radius>
<CIRCULAR ARC CENTRE CLOSE>
<point>
<valid vdc vector>(2)
<radius>

Detailed grammar

<radiys> v

<valid vdc vector> s

<non-gero vdc value> =

<closg type> n=

<ellipjical element> =

B.3.6 |Attribute elements

<close type>
<CIRCULAR ARC CENTRE REVERSED>
<point>
<valid vdc vector>(2)
<radius>

<non-negative vdc value>

<<non-zero vdc value>
<vdc value>>

<<vdc value>
<non-zero vdc valye>>

<vdc value> {greater than or less than 0}

<PIE>
<CHORD>

<ELLIPSE>
<point>(3)
<ELLIPTICAL ARC>
<point>(3)
<valid vdc vector>(2)
<ELLIPTICAL ARC CLOSE>
<point>(3)
<valid vdc vector>(2)
<close type>

<primitive attribute element> n=

<line attribute element> =

<line attribute element>
<marker attribute element>
<text attribute element>
<filled-area attribute element>
<aspect source flags>

<pick identifier>

<LINE BUNDLE INDEX>
<positive index>
<LINE TYPE>
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<index>
<LINE WIDTH>
<size value>
<LINE COLOUR>
<colour>

<MARKER BUNDLE INDEX>
<positive index>

<MARKER TYPE>
<index>

<partial texf attribute element>

<text atm'the element>

<MARKER SIZE>
<size value>

<MARKER COLOUR>
<colour>

<TEXT BUNDLE INDEX>
<positive index>
<TEXT FONT INDEX>
<positive index>
<TEXT PRECISION>
<text precision enumerated
<CHARACTER EXPANSION FACTOR>
<non-negative real>
<CHARACTER SPACING>
<real>
<TEXT COLOUR>
<colour>
<CHARACTER HEIGHT>
<non-negative vdc value>
<CHARACTER SET INDEX>
<positive index>
<ALTERNATE CHARACTER SET INDEX>
<positive index>
<AUXILIARY COLOUR>
<colour>
<TRANSPARENCY>
<off-on indicator enumerated>
<escape element>

<TEXT BUNDLE INDEX>

/positivg index>
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<positive index>
<TEXT PRECISION>
<text precision enumerated>
<CHARACTER EXPANSION FACTOR>
<non-negative real>
<CHARACTER SPACING>
<real>
<TEXT COLOUR>
<colour>
<CHARACTER HEIGHT>
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<non-negative vdc value>
<CHARACTER ORIENTATION>
<valid vdc vector>(2)
<TEXT PATH>
<path enumerated>
<TEXT ALIGNMENT>

<horizontal alignment enumerated>

<vertical alignment enumerated>
<continuous alignment value> (2)
<CHARACTER SET INDEX>

ISO/MTEC 8632-1:1992 (E)

Detailed grammar

<path enumerated>

<horiz
enu

<verti

ontal alignment
merated>

cal alignment enumerated>

<continuous alignmenf value>

<filled

-area attribute element>

Il | —_——

<positive index>

<ALTERNATE CHARACTER SET INDEX>

<positive index>

<RIGHT>
<LEFT>
<UP>
<DOWN>

<NORMAL HORIZONTAL>
<LEFT>

<CENTRE>

<RIGHT>

<CONTINUOUS HORIZONTAL>

<NORMAL VERTICAL>
<TOP>

<CAP>

<HALF>

<BASE>

<BOTTOM>

<CONTINUOUS VERTICAL>

<real>

<FILL BUNDLE INDEX>
<positive index>

<INTERIOR STYLE>
<interior style enumerated>

<FILL. COLOUR>
<colour>

<HATCH INDEX>
<index>

<PATTERN INDEX>
<positive index>

<FILL REFERENCE POINT>
<point>

<PATTERN SIZE>

<valid vdc vector>(2)

<edge attribute element>
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<EDGE BUNDLE INDEX>
<positive index>

<EDGE TYPE>
<index>

<EDGE WIDTH>
<size value>

<EDGE COLOUR>
<colour>

<EDGE VISIBILITY>

<off-on indicator enumerated>

le element>

ble element>

jdex>

<aspect soqrce flags>

<asf pair>

<asftype ¢

numerated>

<COLOUR TABLE>
<starting index>
<red green blue>+

<PATTERN TABLE>
<positive index>
<positive integer>(2)
<local colour precision>
<colour>(integer] x integer2)

{this element has an encoding}
{dependent parameter}

<colour index>

<ASPECT SOURCE FLAGS>
<asf pair>+

<asftype enumerated>
<asf enumerated>

<LINE TYPE ASF>

<LINE WIDTH ASF>
<LINE COLOUR ASF>
<MARKER TYPE ASF>
<MARKER SIZE ASF>
<MARKER COLOUR ASF>
<TEXT FONT ASF>
<TEXT PRECISION ASF>

CHARACTER  EXYPANSION. EACTOR ASE
A4

<asf enumerated>
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<CHARACTER SPACING ASF>
<TEXT COLOUR ASF>
<INTERIOR STYLE ASF>
<FILL COLOUR ASF>
<HATCH INDEX ASF>
<PATTERN INDEX ASF>
<EDGE TYPE ASF>

<EDGE WIDTH ASF>

<EDGE COLOUR ASF>

<INDIVIDUAL>
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<pick

B.3.7

identifier>

Closed figure element

<closed figure> v

<BUNDLED>

::= <PICK IDENTIFIER>

<name>

<BEGIN FIGURE>

<eligible element within closed figure>

ISO/TEC 8632-1:1992 (E)

Detailed grammar

<eligible element within closed figure>

<END FIGURE>

<vdc precision>

<AUXILIARY CO

<colour>
<TRANSPARENCY>

<off-on indicator enumerated>
<NEW REGION>
<polypoint element>
<gdp element>
<rectangle element>
<circular element>
<elliptical element>
<pointless élement>
<edge attfibute element>

r-i

<edge asf>
<exira element>
<poinjless element> 1= <CONNECTING EDGE>
<edge asf> .= <ASPECT SOURCE FLAGS>
<edge asf pair>+
<edgd asf pair> 1= <edge asf type enumerated>
<asf enumerated>
<edgd asf type.enumerated> = <EDGE TYPE ASF>
| <EDGE WIDTH ASF>
| <EDGE COLOUR ASF>
B.3.8 Escape elements
<escape clement> ;= <ESCAPE>
<identifier>

<identifier> =

<data record>

<integer>
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B.3.9 External elements

<external element> = <MESSAGE>
<action flag enumerated>
<string fixed>
| <APPLICATION DATA>
<integer>
<data record>

<action flagenumerated> = <NO>
| <YES>

B.3.10 Sepment elements

<COPY SEGMENT>
<segment identifier>
<copy transformation matrix>
<segment transformation application>
| <inheritance element>

<segment dontrol element>

<inheritande element> ::= <INHERITANCE FILTER>
<filter selection list enumerated>*
<selectionsctting enumerated>

| <CLIP INHERITANCE>
<clipnheritance enumerated>

<segment gttribute element> = <SEGMENT TRANSFORMATION>
<segment identifier>
<transformation matrix>

| <SEGMENT HIGHLIGHTING>
<segment identifier>
<highlighting enumerated>

| <SEGMENT DISPLAY PRIORITY>
<segment identifier>
<segment display priority>

| <SEGMENT PICK PRIORITY>
<segment identifier>
ZSCEIIEIT PICK PrioTity>

<copy transformation matrix> 1= <transformation matrix>

<transformation matrix> = <2 x 2 matrix of reals>
<2 x 1 matrix of vdcs>

<segment transformation

application> o= <NO>
| <YES>
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<filter selection list
enumerated>

<attribute and control name enumerated>
<attribute and control group enumerated>
<asf name enumerated>
<asf group enumerated>

<attribute and control
name enumerated>

1

<IH LINE BUNDLE INDEX>

<IH LINE TYPE>

<IH LINE WIDTH>

<IH LINE COLOUR>

<IH LINE CLIPPING MODE>
<IH MARKER BUNDLE INDEX>
<IH MARKER TYPE>

<IH MARKER SIZE>

<IH MARKER COLOUR>

<IH MARKER CLIPPING MODE>
<IH TEXT BUNDLE INDEX>
<IH TEXT FONT INDEX>

<IH TEXT PRECISION>

<IH CHARACTER EXPANSION FACTOR>
<IH CHARACTERSSPACING>
<IH TEXT COLOUR>

<IH CHARACTER HEIGHT>

<IH CHARACTER ORIENTATION>
<IH TEXTPATH>

<IH TEXT ALIGNMENT>
<IH,FILL BUNDLE INDEX>

<]H INTERIOR STYLE>

<IH FILL COLOUR>

<IH HATCH INDEX>

<IH PATTERN INDEX>

<IH EDGE BUNDLE INDEX>
<IH EDGE TYPE>

<IH EDGE WIDTH>

<IH EDGE COLOUR>

<IH EDGE VISIBILITY>

<IH EDGE CLIPPING MODE>
<IH FILL REFERENCE POINT>
<IH PATTERN SIZE>
<HAUTXIEIARY COEOURS

<IH TRANSPARENCY>

<attribute and control
group enumerated> <LINE ATTRIBUTES>

<MARKER ATTRIBUTES>

<TEXT PRESENTATION AND PLACEMENT ATTRIBUTES>

<TEXT PLACEMENT AND ORIENTATION ATTRIBUTES>

<FILL ATTRIBUTES>

<EDGE ATTRIBUTES>

<PATTERN ATTRIBUTES>

263


https://iecnorm.com/api/?name=8b8a38a5c57c8be2e234623ed854fa8d

ISO/IEC 8632-1:1992 (E)
Detailed grammar Formal Grammar of the functional specification of version 2 metafiles

<OUTPUT CONTROL>

<PICK IDENTIFIER>

<ALL ATTRIBUTES AND CONTROL>
<ALL>

<STATE LIST>

<selection setting enumerated>
‘ | <SEGMENT>

<IH LINE TYPE ASF>

<IH LINE WIDTH ASF>

<IH LINE COLUUK AdF>

<IH MARKER TYPE ASF>

<IH MARKER SIZE ASF>

<IH MARKER COLOUR ASF>

<IH TEXT FONT INDEX ASF>
<IH TEXT PRECISION ASF>

<IH CHARACTER EXPANSION FACFOR ASF>
<IH CHARACTER SPACING ASF>
<IH TEXT COLOUR ASF>

<IH INTERIOR STYLE ASF>

<IH FILL COLOUR ASF>

<IH HATCH INDEX ASF>

<IH PATTERN INDEX ASF>

<IH EDGE TYPE ASE>

<IH EDGE WIDTH ASF>

<IH EDGE COLOUR ASF>

<asf name enumerated>

<LINE ASFS>
<MARKER ASFS>
<TEXT ASFS>
<FILL ASFS>
<EDGE ASFS>
<ALL ASFS>

<asf group fenumerated>

<clip inherjtance enumerated> ::= <STATE LIST>
| <INTERSECTION>

<highlighting enumerated> :i= <NORMAL>
| <HIGHLIGHTED>

<segment display priority> ::= <non-negative integer>

<segment pick priority> ::= <non-negative integer>

B.4 Terminal symbols

The following are the terminals in this grammar. Their representation is dependent on the encoding scheme
used. In annex A of the subsequent parts of this Standard, these encoding-dependent symbols are further
described.
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