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Foreword

ISO (the International Organization for Standardization) and IEC (the International Elg
Commission) form the specialized system for worldwide standardization. Nationalbodies that arg
ISO or IEC participate in the developmenti of Iniernaiional Standards through-technical commitie
by the respective organization to deal with particular fields of technicdl ‘activity. ISO and I

ctrotechnical
e members of
PRSPPI T KO I |
S CSLADI1ISIICA

EC technical

committees collaborate in fields of mutual interest. Other international.organizations, governmental and non-

governmental, in liaison with ISO and IEC, also take part in the work:

In the field of information technology, ISO and IEC have established a joint technical committee, ISO/IEC

JTC 1. Draft International Standards adopted by the joint teckinical committee are circulated to ng
for voting. Publication as an International Standard requires approval by at least 75 % of the ng
casting a vote.

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

This second edition cancels and replaces tlie: first edition (ISO 8632-1:1987), which has beg
revised.

ISO/IEC 8632 consists of the following parts, under the general title Information technology
graphics — Metafile for the storage'and transfer of picture description information :

Part 1: Functional specificalion
Part 2: Character encoding
Part 3: Binary evicoding

Part 4: Clear.text encoding

Annexes A(B, and C form an integral part of this part of ISO/IEC 8632. Annexes D, E, F 4
information,only

tional bodies
tional bodies

/IEC JTC 1,

n technically

— Computer

nd G are for

X
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Introduct

0.1 Purpos
The Comput

information.
is compatibl¢ between systems of different architectures and devices of differing capabilities and design.
This picture
where eleme
bited within the picture body.

on

d
br Graphics Metafile provides a file format suitable for the storage and retrieyal of picture
The file format consists of a set of elements that can be used to describe pictures in a way that

description includes the capability for describing static pictures. A Static pictures are those
its which may lead to dynamic effects (for example those leadingt¢ regeneration) are prohi-

0.2 Reasons for this International Standard

The main reasons for producing a standard computer graphics metafile are

a)
b)
9)
d)

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

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

to ¢nable picture information to be transferred between graphical devices;

to ¢nable picture information to be transferred between different computer graphics installations.

0.3 Design

To reach thege objectives, a number-of design principles were adopted:

a)

b)

c)

d)

requirements

The¢ metafile should previde a suitable set of elements for the transfer of a wide range of pictorial

infi
Th

brmation.

metafile should address the more usual and essential features found on graphical devices

dir¢ctly and.should provide access to less common facilities via an escape mechanism.

Th¢ design of the metafile should not preclude extension of ISO/IEC 8632 at a later stage to cover
facjlities beyond those included in this version of the Standard. It should also not preclude further
extensions to support future standards.

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

€)

0.4 Design criteria

d

Introduction

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.

e s PP aNP.Y 1 C h W +l £11 M .~ 2 A I, At
ITIC TCQUITTIIITIIS 017U, 5 WCTT TSTU 10 TOTHIUTAIC HIT TUNTUWIHTE UITICHT T WIIUVITEWETC U S TU U UL
different desion possibilities

ULLAVIVAIL ULOiEil pPUSSIUVALINLS.

ide between

a)  Completeness: In any area of ISO/IEC 8632, the functionality specified by ISO/IE( 8632 should
be uuulyu,{v 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. 10’ ISO/IEC 8632 should not be pre-
cluded.

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

f) Implementability: An element should be able 40ybe supported efficiently on most|host systems
and/or graphics hardware.

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

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

i) Standard practice: Only those elements that reflect existing practice, that are necessary to support

existing practice, or that-are nccessary to support proposed standards should be stand

ardized.

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

k)  Well-structured:*The assumptions that elements make about each other should be mjnimized. An
element should have a well-defined interface and a simply stated unconditional pprpose. Mul-
tipurpose-elements and side effects should be avoided.

0.5 Access to a metafile

The metafile has been designed so that, although its main usage is anticipated as being with completely
sequential access, non-sequential access is also possible. Once the basic environment of th¢ metafile has
been established, individual pictures may be accessible if the medium, the encoding and the imjplementation
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 quanfizarions of precisions in The different encodings.

encoding specified in ISO/IEC 8632-2 is intended to provide an encoding of minimum size(
the rules for code extension specified in ISO 2022 in the category of complete code system:
y suitable for transfer through networks that cannot support binary transfers.

The character
It conforms to
It is particular]

The binary eng
and interpret o

oding specified in ISO/IEC 8632-3 provides an encoding that requires least effort-fo generate
h many systems.

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

transfer of text

files.

0.8 Relationphip to other International Standards

ISO/IEC 8632
ISO 7942). Ir
metafile by GK

This part of I
defining CGM
where appropr]
parties interch
defined in ISO
identical to, th
families of glyj

This part of IS
precise colour
publications. 1
which is usefu
that amount of]

The character
2022.

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

(S.
bO/IEC 8632 uses font concepts and the font-architecture defined in ISO/IEC 9541-1 for

references to fonts and font resources. The.font properties of ISO/IEC 9541-1 are adopted,
ate, to define CGM mechanisms to provide) information useful for font substitution between

inging Metafiles. This part of ISO/IEC-8632 includes the minimum font description subset
[IEC 9541-2. Clause 3 contains a pumber of glossary definitions that are taken from, and are
ose found in ISO/IEC 9541-1. This part of ISO/IEC 8632 also defines access to extended
ph based on the principles and procedures of ISO/IEC 10036.

D/IEC 8632 uses a colorimctrically precise reference colour space to allow for interchange of

specifications. It uses concepts defined in ISO/IEC 8613/Amd.2 which are based on CIE
SO/IEC 8613/Amd.2 provides tutorial material on relevant definitions and colour concepts,
for understanding the material in this Standard but is not incorporated into this Standard in
detail.

encoding specified in ISO/IEC 8632-2 conforms to the code extension techniques of ISO

The binary enzoding specified in ISO/IEC 8632-3 employs the mechanism for representing floating point

numbers speci i

154-1930.

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

1 A valid Version 2 metafile is also a valid Version 3 metafile. A valid Version 1 metafile is also,a’ vglid Version 2

metafile.

2 Version 1 metafiles are as defined by the original CGM standard, which was designated ISO 8632:1987. Version 2
metafiles are as defined by the first amendment to the CGM standard, which was degignated ISO

8632:1987/Amd.1:1990, Version 3 metafiles are as defined by an amendment to Version 2 of the C
This amendment was originally designated ISO/IEC 8632:1987/Amd.3:1991, but\was never published
ment. Instead all documents were consolidated to produce this revision of 1SO/8632; Versions 1, 2,

defined by this revision.

GM standard.

as an amend-
and 3 are all

3 Many of the figures in this International Standard were produéed* using ISO/IEC 8632 standard Version 1

metafiles, as defined herein.

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

ISO/IEC 8632 provides a file format suitable for the storage and retrieval of picture description information.
The file format consists of an ordered set of‘elements that can be used to describe pictures in a Way that is
compatible between systems of different‘architectures and devices of differing capabilities and de$ign. 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 range [of graphi-
cal devices. The elements are.split into groups that delimit major structures (metafiles and pictures), that
specify the representations wsed within the metafile, that control the display of the picture, that perform
basic drawing actions, thdt control the attributes of the basic drawing actions and that provide| access to
non-standard device-capabilities.

The Metafile is.d€fined in such a way that, in addition to sequential access to the whole metafilg, random
access to individual pictures is well-defined; whether this is available in any system that uses ISOJTEC 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 encodings address the needs of applications that require minimum metafile size, minimum 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 2(22:1986, Information processing — 1SO 7-bit and 8-bit coded character sets — Code extension
technigues.

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

ISO 7H2:1985, Information processing systems — Computer graphics — Graphical Kerrnel System (GKS)
Sfunctiogal description.

ISO/IEC 8613:1989/Amd.1:-D, Information processing systems — Text and office systems — Office document
architefture (ODA) and interchange format — Amendment 1: Tiled raster graphiés:

ISO/IE(C 8613:1989/Amd.2:-D, Information processing systems — Text and office systems — Office document
architefture (ODA) and interchange format — Amendment 2: Colour.

ISO/IE 9541-1:1991, Information technology — Font information intecchange — Part 1: Architecture.
ISO/IEL 9541-2:1991, Information technology — Font informatioryinterchange — Part 2: Interchange format.

ISO/IEL 9636-1:1991, Information technology — Computer.graphics — Interfacing techniques for dialogues
with grphical devices (CGI) — Functional specification —Rart 1: Overview, profiles, and conformance.

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

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

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

ISO/IEC TR 9973:1988, Information processing — Computer graphics — Procedures for registration of
graphig¢al items.

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

1) To be published.


https://standardsiso.com/api/?name=8b8a38a5c57c8be2e234623ed854fa8d
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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 amsotroplc mappmg A mappmg 1n wh1ch the scale factors applred along each axis are not equal

dnisotropic mapping, the angle bctween any pair of non-parallcl lme segments can change crrcles
cease tp be circles and become ellipses after such a transformation. See "isotropic mapping".

aspect ratio: The ratio of the width to the height of a rectangular area, such as a window O viewpart.
ple, an aspect ratio of 2.0 indicates an area twice as wide as it is high.

3.1.3 aspect source flag (ASF): Indicator as to whether a particular attribute selection iso be individual for

3.1.4 aspects of primitives: Ways in which the appearance of a primitive can yary. Some aspects are cqn-
trolled|directly by primitive attributes; some are controlled indirectly through @’bundle table.

3.1.5 dttribute elements: Metafile elements that describe the appearance 6P graphical elements.

3.1.6 Qoundary: The mathematical locus that defines, in abstract MRC space, the limits of a region to pe
filled (for fill primitives and closed figures). The visual appearance of interior style ‘hollow’ consists of a
depiction of the boundary obtained after clipping has been takén.into account.

3.1.7 Brightness: Attribute of a visual sensation according to which an area appears to emit more or 1gss
light.

3.1.8 hundle: Set of attributes associated with one-of the following graphical element types: line, markgr,
text, apd filled area.

3.1.9 hundle index: An index into a bundlé-fable for a particular output primitive.
3.1.10|bundle table: An indexed table containing a sct of attributes for each index.

3.1.11|character set: The set of displayable symbols mapped to individual characters in a TEXT, APPEND
TEXT} or RESTRICTED TEXT string. This corresponds to the "G-set" defined in ISO 2022. A characfer
set is independent of the fonf or typeface; examples of character sets are: ASCII (X3.4), German and Kafa-
kana.

3.1.12|chroma: Coleurfulness (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|chromaticity: Ratio of each of a set of three tristimulus values to their sum. (As the sum of the thfee
chrompticity(Coordinates equals 1, two of them are sufficient to define a chromaticity.)

3.1.14 ﬂwmmwmwmpmimmwmmmmmr
coordinates L*, a*, and b*. L is the approximate correlate of lightness, a~ 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.

3.1.16 CIE tristimulus values:

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 Cln 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 CIELUV closely approx1matc umfonn colour spaccs over small dnstances, and they each pro-

3p.19 c!!ppmg mode: A generic term referring to one of Line Clipping, Marker Clipping or Edge Clip-
ing Modes. An object clipping may be either ‘locus’, ‘shape’ or ‘locus then shape’.
20 clip rectangle: A rectangle defined in VDC space which is used &8\ clipping boundary when the

etafile graphical elements are to be clipped.
3.J1.21 clipping: Removing parts of display elements that lie outside a-given boundary.

3.J1.22 closed figure: A compound primitive that behaves as,a“{ill primitive of more general shape. It is
fgrmed by delimiting a sequence of line or fill primitives, edge attributes, and certain control elemengs, with
e elements BEGIN FIGURE and END FIGURE.
3.[1.23 CMYK colour space: A colour space based ofi.the subtractive colour mixture of Cyan (C), Magenta
(N!) and Yellow (Y) primaries with the inclusion of-black (K).

3.]1.24 colour component: One of the dimensions of a colour space.

3.[1.25 colour model: A specification of ;3D colour coordinate system and a 3D subspace in the cogrdinate
system within which each displayable'colour is represented by a point. Some colour models influde a
fourth, redundant, dimension to allow/the independent representation of black. For the purpose of ISO/IEC
8432 colour model refers to ong of RGB, CIELAB, CIELUV, CMYK, or RGB-related.

3.1.26 colour selection mede: Indicator as to whether colour selection is to be direct (by specifying a
cqlour 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 entering the eye and producing a sensation of colour.

3.1.29 colour;‘table: A table for use in mapping from a colour index to the corresponding coloyr. See
DIRECT-COLOUR, INDEXED COLOUR.

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

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 cond

i-

tions, identification, and characteristics of the Metafile.

3.1.38 device coordinates: The coordinates native to a device; device-dependent coordinates; physical dey

ice coondinates.

3.1.39
device.

evice driver: The device-dependent part of a graphics implementation which supports a physic
The device driver generates device-dependent output.

evice viewport: A rectangular subsct of the physical display surface into whichh VDC EXTENT
. See "effective viewport".

irlg an intermediate mapping via a colour table. See COLOUR TABLE, INDEXED COLOUR.

3.1.42
screen

3.143
clipped|after being applied to the boundary, as distinct fromPthe rendition of the boundary obtained fro
interior|style ‘hollow’. See "boundary”.

f a display, the paper in a plotter).

3.1.44 ¢ffective viewport: The actual viewport resulting from forced isotropic mapping from the VD
extent tp the viewport.

3.1.45 ¢scape elements: Metafile clements that'describe device- or system-dependent elements used to co
struct alpicture, but that are not othcerwise standardized.

3.1.46 ¢xternal elements: Metafile elements that communicate information not directly related to the ge
eration [of a graphical image.

3.1.47 ¢scapement: During the rendering of text strings onto a display, the movement of the current po
tion on(the display surface aft¢r'a glyph representation is imaged.

3.1.48 ¢scapement poinf:’A glyph metric; a point in the glyph coordinate system, to which the curre
position on the display-surface is usually translated, after the glyph representation is imaged.

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

3.1.50 font family: A collection of fonts of common design, e.g., Courier, Courier Bold, Courier Bo

irect colour: A colour selection scheme in which the colour values dre)specified directly, withogt

isplay surface: That part of a graphics device upon which a visible image appears (for example, the

dge: The rendering of the perimeter of a filled regiony.controlled by edge attributes. Edges af

[=

(¢

C

/d

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 rcpresentations together with descriptive and font metric info
mation which are relevant to the collection of glyph representations as a whole.

r-

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 any specific design.

-~ - PN W

3.1.55 giobai segment: A segment that is defined in the Meiafile Descripior (see "segment"), in which case
it may be referenced from within any picture.

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 to graphics
(ISO 7942).

vi OT EXAIPIT, 1T disptay; storage tube displtay; or pto omwhich

3.1.59 graphic object: A graphical primitive or a compound primitive, together with the associated attri-
buies.
3.1.60 hatch style: A format for filling closed figures. A hatch style consists of onger'more sets of lines

the figure in question.

P L SRS iy £ a1

whose presence represenis ihe inierior of
3.1.61 hue Attribute of a visual sensation according to which an area appears to.beé similar to one of the per-
ceived 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 colour*index is used to retrieve colour
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 scaling|in all
orthogonal representational dimensions. It is often used to-describe the mapping from VDC to distance

units on the physical display surface. With isotropic mapping, the angle between any pair of non-parallel
ling segments remains unchanged; for example, circlesrémain circles. See "anisotropic mapping".

3.1.64 local segment: A segment which is definediin the picture descriptor or picture body, and whose
definition is local to the picture in which it appears:

3.1.65 message: A string of characters used t0’communicate information to operators at Metafile intefpreta-
tiop time.

3.1.66 metafile: A mechanism for rctaining and transporting graphical data and control information{ This
information contains a device-indépendent description of one or more pictures.

3.1.67 Metafile Descriptor(MD): A metafile elcment that describes the format of the metafile (but not its
enfoding method) and the functionality expectcd of a metafile interpreter.

3.1.68 metafile element? A functional item that can be used to construct a picture or convey informatjon.
3.1.69 metafilegenerator: The process or equipment that produces the Computer Graphics Metafile.

3.1.70 metafile interpreter: The process or cquipment that reads the Computer Graphics Metafile and
interprets the contents. An interpreter may be needed in order to drive a Computer Graphics Interface or
otherdevice interface to obtain a picture that rescmbles the intended picture as closely as possible.

3.7 normmatized device coordimate D C—Coordimates specified i a device=mdepend ootdinate
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 closed figures with patterns. A pattern style consists of an array of
variously coloured or shaded cells.

3.1.74 Picture Descriptor (PD): A sct of metafile clements used to set the interpretation modes of attribute
clements for the entire picture.
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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 subtra
tively tp produce a large gamut of colours. The most common primary colorants are cyan (greenish’blug

magenth (purplish red), and yellow.

3.1.79 yealized edge: 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.

3.1.80 fealized interior: In a filled area element, that portion of the idcal interior as'extending to and ter-

minatirjg at the realized edge.

3.1.81 region: In the context of closed figures or the POLYGON SET element,_an area that is explicitly

implicifly closed, that is a subset of the full arca being filled. Regions can‘be nested, disjoint or overla
ping. e boundaries of all regions are considered together when applying the interior test for filling

closed figure or POLYGON SET.

3.1.82 RGB colour space: A colour space with colorimetric coordinates based on red, green and blue refdr-
ence stjmuli or primaries. Colour values may be negative ingertain areas outside the gamut defined by the

RGB primaries.

3.1.83 RGB-related colour space: A colour space_gelated to the RGB colour space through a ling
transfofmation (3x3 matrix). (Examples are YUV (PAL, SECAM), YIQ (NTSC) or YCrCp (CCITT vid¢

codecs|and CCIR601 studio standard).)

3.1.84 reference colour model: Basic colour model within CGM relative to which relationships

specifigble colour models (RGB, CMYK;-CIELUV, CIELAB, and RBG-related) are calibrated. The refg

ence cdlour model is defined by the CIE 1931 standard colorimetric system (XYZ).

3.1.85 paturation: Chromaticness (colourfulness) of an arca judged in proportion to its brightness.

3.1.86 pegment: A collectiori-of primitives, primitive attributes and some additional attributes associat

with the segment as a whele:” Sce "segment attribute”.

3.1.87 segment attribite: An attributc associated with a segment as a whole rather than attributes of indiy

dual prfimitives.

3.1.88 kize specification mode: A generic term for Line Width Specification Mode, Edge Width

Specification‘Mode, or Marker Size Specification Mode.

3.1.89 EWEa. o SEa o-deseribe oke-preeistonte ACH-tHE HARA FER-ORIED O™ O

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.

Co

—

ar
0

(o

: ors dre
non-perpendicular; CELL ARRAYs when the three defining points form a parallelogram which is not a rec-

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
These are absolute two-dimensional coordinates. Sec VDC SPACE.

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 1n the declared coordinate type, prccision, and encoding format of the metafile. S¢
TENT, VDC SPACE.

.97 VDC space: A two-dimensional Cartcsian coordinate space of infinite precision and extent.
set of VDC space, the VDC range, is realizable in a metafile. See VDC EXTENT, VDC RANGH
AL DEVICE COORDINATES.

W 7w

.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

CDhpP Conjugate Diameter Pair

CGI Computer Graphics Interface

CGM Computer Graphics Mctafile

GDP Generalized Drawing Primitive

GKS Graphical Kernel System
Metafile Descriptor

C Normalized Device.Coordinate(s)

Picture Descriptor

C Virtual Device Coordinate(s)

t VDC

Only a
E, VIR-



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

ISO/IEC 8632-1:1992 (E)

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:

climiter Elements, which delimit significant structures within the Metafile.

etafile Descriptor Elements, which describe the functional content, default conditions
entification, and characteristics of the CGM.

icture Descriptor Elements, which sct the interpretation modes of attribute elements for each pid
re.

ontrol Elements, which allow picture boundaries and coordinate representation-to be modified.
raphical Primitive Elements, which describe the visual components of a picture in the CGM.

ttribute Elements, which describe the appearance of graphical primitive elements.

owever, the elements are not otherwise standardized.

xternal Elements, which communicate information not directly related to the generation of
raphical image.
egment Elements, which enable the grouping and manipulation of elements.

uter Graphics Metafile is a collection of ¢lements from this standardized set. The BEGII
ILE and END METAFILE elements cachcoccur cxactly once in a complete metafile; as many or

display its pictorial content on a-graphics device. The descriptor elements give the interprets
t data to interpret metafile elements and to make informed decisions concerning the resourcg
[or display.

M contains certain delimiter clements. In addition it may include control elements for metafi
interprdtation, Picture Descriptor ¢lements for declaring parameter modes of attribute elements and definin

the repfesentations of certdin attribute index valucs, graphical primitive elements for defining graphichl
entities| attribute elemenfsfor defining the appearance of the graphical primitive clements, escape elements
for acc¢ssing non-standardized fcaturcs of particular devices, and external elements for communication ¢f
informdtion external-to the definition of the pictures in the CGM. In Version 2 and Version 3 metafiles,

output.primitives, attributes, and control clements may be grouped in segments.

A minfmal_‘¢orrect metafile consists of BEGIN METAFILE, a Metafile Descriptor consisting pf

METAFIEE VERSION and METAFILE ELEMENT LIST, and END METAFILE.

scape Elements, which describes device- or system-dependent elements used to construct a picturg;

N
S
¢ elements in the other classes may-occur as are needed. A metafile needs to be interpreted in

[

T
S

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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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

In [Version 2 and Version 3 metafiles, groups of elements, called segments, are delimited by BEGIN SEG-
NT and END SEGMENT. Each scgment is uniquely identified by a segment identifier. Segments may

hoa i
efined in the Metafile Descqpter, in the Picture T\ncpnptnr or within p\ntnrn hodies.

In [Version 3 metafiles a compound clipping or shiclding region may be defined by line-and filled-ar¢a ele-

mdnts occurring between BEGIN PROTECTION REGION and END PROTECTIONREGION elemgnts.

In [Version 3 metafiles a compound path may be dcfined for drawing a compound line primitive. A com-
potind line is defined by line primitive elements occurring between BEGIN COMPOUND LINE anqg END
COMPOUND LINE elements. A compound path may also be defined fot/displaying text strings alpng an
arjitrary text path. A compound text path is defined by line primitive-elements occurring between BEGIN
COMPOUND TEXT PATH and END COMPOUND TEXT PATH clements. The allowed elemerjts and

rules for definition are identical for the two types of paths.

In|[Version 3 metafiles a tile array may be defined by tile, array elements occurring between BEGIN TILE
ARRAY and END TILE ARRAY.

exact list of elements which may occur in any of thesc definition states will be found in the statg table,

4.3 Metafile descriptor elements

Metafile Descriptor (MD) is a group of clements that describes the functional capabilities requjred to
interpret the CGM. These elements are

METAFILE VERSION FONT LIST

METAFILE DESCRIPTION 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
MAXIMUM COLOUR INDEX FONT PROPERTIES

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

11
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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

The identifying information includes declaration of the version of ISO/IEC 8632, by the METAFILEVH
SION |element, and descriptive information about the metafile (origin, owner, generation date, etc.); by
METAFILE DESCRIPTION eclement.

’
v

4.3.2 [Functional capability

The contents of the Computer Graphics Mectafile are defined by the METAFILE EKEMENT LIST elemg
This shall contain a list of the non-mandatory clements that are utilized in the(mgtafile (see 4.1 for man
tory elements). Several shorthand names for CGM clements are also provided_for use with the METAF
ELEMENT LIST. The shorthand names shall not be considercd macro names, nor shall they be const
to be Ievels of conformance.

4.3.2.]1 Drawing set
The d

R-
the

nt.
Ha-

E
ed

awing set includes the mandatory CGM clements (i.e.sthose that shall appear in every conformjng

by

CGM) and most of the graphical primitive elements and attfibute clements. The drawing set is specified
the shprthand name DRAWING SET.
The elements included in the drawing set arc:
BEGIN METAFILE LINE TYPE
END METAFILE LINE WIDTH
BEGIN PICTURE LINE COLOUR
BEGIN PICTURE BODY MARKER BUNDLE INDEX
END PICTURE MARKER TYPE
METAFILE VERSION MARKER SIZE
METAFILE BESCRIPTION MARKER COLOUR
VDC TYPE TEXT BUNDLE INDEX
METAFILE ELEMENT LIST TEXT FONT INDEX
AUXILIARY COLOUR TEXT PRECISION
TRANSPARENCY CHARACTER EXPANSION FACTOR
CLIP RECTANGLE CHARACTER SPACING
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
POLYGON
POLYGON SET
CELL ARRAY
GENERALIZED DRAY
RECTANGLE
CIRCLE

CIRCULAR ARC 3 POINT

CIRCIIT AR _ADROC 2 DOINT O ACTY

/ING PRIMITIVE

Metafile descriptor elements

PATTERN INDEX

EDGE BUNDLE INDEX
EDGE TYPE

EDGE WIDTH

EDGE COLOUR

EDGE VISIBILITY

FILL REFERENCE POINT

PATTERN TABLE

PATTERALCLZE

C(

CIINCO ULLAAMIN AUNCO J 1T ULINT UL O

CIRCULAR ARC CENTRE
CIRCULAR ARC CENTRE CLOSE
ELLIPSE

ELLIPTICAL ARC

ELLIPTICAL ARC CLOSE

TINE RIINDI E INDEY

AAINLs I \JINLIR L RINAIL N

43.2.2 Drawing plus control set

name DRAWING PLUS CONTROL SET.

T

q

fu—

wing elements:

INTEGER PRECISION

REAL PRECISION

INDEX PRECISION

COLOUR PRECISION

COLOUR INDEX PRECISION
MAXIMUM COLOUR INDEX

COLOUR VALUE EXTENT

METAFILE DEFAULTS REPLACEMENT
FONT LIST

CHARACTER SET LIST

.B.2.3_Version 2 set

he elements included in the drawing-plus-control set are all of the elements in the drawing set and

DTE — The drawing-plus-control set essentially constitutes a "Version-1 set", however that designation
fined in the @riginal ISO 8632:1987 and therefore cannot be used for reasons of upward compatibility of vergions.

I AT TLILININ OLILL

COLOUR TABLE
ASPECT SOURCE FLAGS
ESCAPE

MESSAGE

APPLICATION DATA

The drawing-plus-control set may be used to indicate all of the elementstin the drawing set plus ad{litional
ntrol, Metafile Descriptor, Picture Descriptor, and attribute elements. It is specified by the shprthand

the fol-

CHARACTER CODING ANNOUNCER
VDC INTEGER PRECISION

VDC REAL PRECISION

SCALING MODE

LINE WIDTH SPECIFICATION MODE
MARKER SIZE SPECIFICATION MODE
EDGE WIDTH SPECIFICATION MODE
CHARACTER SET INDEX
ALTERNATE CHARACTER SET INDEX

was not

ne_Version-2 set includes all elements from the drawing-plus-control sct and the following clements

£ A XL > D Fak |
HIICU TIT VTISIOIN 2 TTITLAITICS .,

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 CIRCULAR ARC CENTRE REVERSED
SEGMENT PRIORITY EXTENT CONNECTING EDGE

DEVICE VIEWPORT PICK IDENTIFIER

DEVICE VIEWPORT MAPPING COPY SEGMENT

DEVICE VIEWPORT SPECIFICATION MODE  INHERITANCE FILTER

LINE REPRESENTATION CLIP INHERITANCE

MARKER REPRESENTATION SEGMENT TRANSFORMATION
TEXT REPRESENTATION SEGMENT HIGHLIGHTING
FILL REPRESENTATION SEGMENT DISPLAY PRIORITY
HDGE REPRESENTATION SEGMENT PICK PRIORITY
LINE CLIPPING MODE

4.3.2.4|Extended primitives set

The exfended-primitives set may be used to indicate those primitives which are available”in Version
metafilgs but are not defined in ISO 7942 (GKS). These elements are:

DISJOINT POLYLINE CIRCULAR ARC CENTRE

RESTRICTED TEXT CIRCULAR ARC CENTRE CLOSE

APPEND TEXT CIRCULAR ARC CENTRE REVERSED

POLYGON SET ELLIPSE

RECTANGLE ELLIPTICALARC

CIRCLE ELLIPTICAL.ARC CLOSE

CIRCULAR ARC 3 POINT CONNECTING EDGE

CIRCULAR ARC 3 POINT CLOSE

4.3.2.5| Version 2 GKSM set

The Ve

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

14

GIN METAFILE
GIN PICTURE
GIN PICTURE BODY

TAFILE. VERSION
TAFILE/DESCRIPTION
DC/TYPE

GER PRECISION

rsion-2-GKSM set is a set of Version 2 metafile elements for ISO 7942 (GKS) picture capture. TI

CELL ARRAY

GDP

LINE BUNDLE INDEX
LINE TYPE

LINE WIDTH

LINE COLOUR
MARKER BUNDLE INDEX
MARKER TYPE
MARKER SIZE
MARKER COLOUR
TEXT BUNDLE INDEX

o

c

CISTON

INDEX PRECISION

COLOUR PRECISION
COLOUR INDEX PRECISION
NAME PRECISION
MAXIMUM COLOUR INDEX
COLOUR VALUE EXTENT
METAFILE ELEMENT LIST

TEXTFONTINDEX——
TEXT PRECISION

CHARACTER EXPANSION FACTOR
CHARACTER SPACING

TEXT.COLOUR

CHARACTER HEIGHT

CHARACTER ORIENTATION

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
PDEHCE-HEWPRORTMAPPING FHEEREFERENCEPOINT
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
CLIP RECTANGLE APPLICATION DATA
POLYLINE SEGMENT TRANSFORMATION
POLYMARKER SEGMENT HIGHLIGHTING
TEXT SEGMENT.DISPLAY PRIORITY
POLYGON SEGMENT PICK PRIORITY

TH

.3.2.6 Version 3 set

e Version-3 set may be used to indicate all elements ifi‘the 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 TEXT PATH POLYSYMBOL

END COMPOUND TEXT'PATH BITONAL TILE

BEGIN TILE ARRAY- TILE

END TILE ARRAY LINE CAP

COLOUR MODEL LINE JOIN

COLOUR CAT'IBRATION LINE TYPE CONTINUATION
FONT PROPERTIES LINE TYPE INITIAL OFFSET
GLYPH-MAPPING TEXT SCORE TYPE
SYMBOL LIBRARY LIST RESTRICTED TEXT TYPE
INTERIOR STYLE SPECIFICATION MODE  INTERPOLATED INTERIOR
LINE AND EDGE TYPE DEFINITION EDGE CAP

HATCH STYLE DEEINITION 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 Konts-and-character sets

4.3.4.1| Font list and font resources

ISO/IE[C 9541-1 defines an architecture for font resources, but does not define or standardize applicationp’
use of the information in a font resource — ranging from gross or aggregate properties such as font postufe
to very| specific and detailed properties such as individual glyph metrics. A metafile genéyator (with its
associated application) will be a user of such font resource information. The application;+n defining a pif-
ture which contains text strings, has knowledge of the properties of the font resource. (I makes use of thepe
properties to format or layout strings of text so that the complete strings have the desiréd characteristics.

CGM ib used to transmit such pictures from a generating application to an interpreting application, possibly
remote| in time and space and possibly of very different architecture and‘resource availability. The fopt
faciliti¢s of CGM are designed to provide a font referencing mechanismy, Font referencing is the process f
identifying or characterizing a font resource. Referencing may inclade identification of a specific font by
name, pr provide sufficient descriptive information to permit identification of a suitable font or substitute.

case the metafile interpreter recognizes and has available the font resource named in the FONT LIST. Fpr
cases where the named font is not available to the interpreter, the CGM has elements (FONT PROPERTIES
and GLYPH MAPPING) which allow generatofs'to pass to interpreters additional descriptive information
about {lesired fonts and font resources. An altcrnative font can be selected by an interpreter through this

The FONT PROPERTIES elemént can be used to guide selection of a best fit font if an exact match is rjot
le on a specific deyice) ‘The font properties which may appear are those in the Minimum Fqnt

PS.
In the [case that a font named in the FONT LIST is not available, the priorities of the properties instruct the
interpreter-of-theretative-importance-of the-vartous—characieristics-of the-requestedHoRE—A-SOME-CASCs 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 mechamsms descnbed in this section for character set deﬁmtlon and the mechamsms for acceesmg the
2 T RNATE

, RES-
al text

Fqr designation of ISO registered character sets, two pieces of information are specified,by the parameters:
a ¢haracter set type, and the tail of its designating sequence by which it is known in¢heISO register.

94-CHARACTER G-SETS. These character sets are designated by<ISD 2022 escape sequences| of the
foym <ESC> <I1> <I>(0) <F>. Here, <I1> is either 2/8, 2/9, 2/10, or2/11; <I>(0) represents zero qr more

thfough 7 of the code chart. If <F> is from column 3 of the code.chart, the character set is a "privatq" char-
aqder set. If <F> is from columns 4 through 7 of the code chart, the character set is a "standard" character
sef in the sense that it and its designating escape sequenegs’are registered in the International Register Of

Fgr 94-character G-sets, the character set declaration consists of ‘94-character G-set’, followed by a string
cqnsisting of all characters in the IS0 2022 designating escape sequence except the first two chafacters,
<ESC> <I1>.

Fqr example, the G-set from the U.K.’s pational 7-bit character set is registered in the International Register
Of Coded Character Sets To Be Used With Escape Sequences. Its designating escape sequences are{ as fol-
lojws:

<ESC>  2/8 4/1  {to designate it as GO}
<ESC> 2/9 4/1  {to designate it as G1}
<ESC> 2410 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) is registered
infthe International Register Of Coded Character Sets To Be Used With Escape Sequences. Its designating
esgape'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:

17
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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: zere—o “;““‘“':.‘vv‘..-i. cH—co+H i ——0 ne—coge—cait—d 4—11d Nalracle om
columnf 3 through 7 of the code chart.

For 96-character G-sets, the character set declaration consists of ‘96-character G-set’, followed by.a-string
consisting of all characters in the ISO 2022 designating escape sequence except the first two charactess,
<ESCH{<I1>.

It is pdssible for interchanging parties to agree on a private 96-character G-set whose ‘designating escape
sequenges would end with a character from column 3 of the code chart. For example, the following might
be privite escape 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}

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

For exgmple, the following CHARACTER SET LIST element establishes the U.K. 94-character G-set, the
French| 94-character G-set, and a private 96-character-G-set as the character sets named by character get
indexes$ 1, 2, and 3, respectively:

<CHARACTER-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 [characters, each coded as a sequence of N bytes from columns 2 through 7 of the code chart, rjot
includipg the bytes 2/0 and"7/15, which are excluded from 94-character G-sets. For example, a 94-character
2-byte [G-set can contain 8,836 characters.

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

<ESC> 2/4 2/8 <F> {to designate it as GO}
<ESC> 2/4 29 <F>  {to designate it as G1}
<ESC> 2/4 2/10 <F> {to designate it as 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.

18
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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

Al a4

to by characier set index 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
myltibyte G-set except that it can include the bytes 2/0 and 7/15. Thus, a 96-character 2-byte G<s¢€f could
haye 96 times 96 (or 9216) 2-byte character codes.

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

<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 not possible to designate a 96-character multibyte G-set as a GO set!

The character set declaration for a 96-character multibyte G-set'consists of ‘96-character multibyte |G-set’
followed by a string consisting only of the final character <E> in the character set’s ISO 2022 designating
esgape sequence.

At|the time of this publication, no 96-character multibyte G-sets have been registered in the Interngtional
Register of Coded Character Sets To Be Used with.Escape Sequences.

CHARACTER SETS INTENDED TO BE DESIGNATED AS COMPLETE CODES. Other chjracter
sets may not fit the ISO 2022 "G-set" structure. ISO 2022 provides an escape sequence format for inyoking
codling systems different from ISO 2022.~The complete code escape sequences have the following form

ESC> 2/5 <I>0 <F>

A,

where <I>0 means "zero or mofe-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, the coding system is a privatg code.
If ¥F> is from columns 4-through 7, it is a code for which a designating and invoking escape sequence has
begn registered in the Intgtnational Register Of Coded Character Sets To Be Used With Escape Sequences.

The character set«declaration for a character set that would be invoked as a coding system differenf from
ISO 2022 consists-of ‘complete code’ followed by a string consisting only of those characters in the code’s
ISQ 2022 escape sequence which come after the first two characters, <ESC> 2/5.

Ag well as-using a registered complete code, a private code could be used. For example, suppose thq 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 pirt of ISO/IEC 8632 defines a means to access these registered glyph collections for use in graphidal
text stfings. The GLYPH MAPPING element associates the AFII 4-byte identifiers with single-byte”pr
multi-Hyte codes. A set of such codes is defined as a collection, forming a locally defined character-set fpr
use within the metafile. The local character set is associated with an index, and within the bedy of the
CGM the normal character set access and switching mechanisms (based upon, and adapted from, ISO 202P)
may be used 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 font(architecture. When the
separat¢ mechanisms 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 representable 'in the requested font.

4.3.4.5| Character set selection in non-graphical text strings

The mechanisms discussed in the preceding sections apply to graphical text strings — text strings which
result jn display as graphical entities. These are the parameters of TEXT, RESTRICTED TEXT, APPEND
TEXT]| and possibly GDP elements.

They do not apply to other, non-graphical text strings which, occur as metafile parameters. See 5.1, type
String |Fixed (SF). For these strings, character set selection shall be accomplished only through use |of
embedded ISO 2022 controls, to switch sets within the string.

For th¢ purposes of coding type SF parameters in. ISO/IEC 8632 metafiles, 7-bit coding environment shall
be useql. It is not possible, either using ISO 2022 ¢ontrols or any other defined facilities in this International
Standard, to select other than 7-bit coding fof.vype SF parameters.

In SF parameters, therefore, the two chardcter sets which are currently designated as GO and G1 may e
accesspd by using: SI to invoke Gil\into positions 2/1 to 7/14 of the 7-bit code chart; and using SO|to
invokg GO into positions 2/1 to 7/14/of the 7-bit code chart.

BEGIN METAFILE causes ISO 646 International Reference Version to be designated as the GO set and
ISO 8859-1, Right Hand.Side of Latin Alphabet Nr. 1 to be designated as the G1 set. In other words, I$O
646 is|the default character set of type SF parameters, an SI embedded in the string will cause subsequg¢nt
7-bit cpdes to accessthé characters of ISO 8859-1, and an SO embedded in the string will cause subsequ¢nt

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

EXAMPLE — Many of the characters of the Latin-based alphabets would be accessible with ISO 646 and the Right
Hand Sideof ISO 8859-1, Latin Alphabet Number 1. These are the default GO and G1 sets of the metafile. 1SO 2 22
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.

44 Picture descriptor elements
P

cture Descriptor elements include elements to declare the parameter modes of other elements-for ah entire
picture, to configure that portion of coordinate space that is of interest in the picture, and to-set the cplour to
which the view surface is cleared at the start of the picture. These elements are:

SCALING MODE LINE REPRESENTATIOIN

COLOUR SELECTION MODE MARKER REPRESENTATION

LINE WIDTH SPECIFICATION MODE TEXT REPRESENTATION

MARKER SIZE SPECIFICATION MODE FILL REPRESENTATION

EDGE WIDTH SPECIFICATION MODE EDGE REPRESENTATION

VDC EXTENT INTERIOR STYLE SPECIFICATION MODE
BACKGROUND COLOUR LINE AND EDGE TYPE DEFINITION
DEVICE VIEWPORT HATCH-STYLE DEFINITION

DEVICE VIEWPORT SPECIFICATION MODE = GEOMETRIC PATTERN DEFINITION
DEVICE VIEWPORT MAPPING

In Version 1 metafiles, any Picture Descriptor elements within a picture shall appear after the BEGIN PIC-
TURE element and before the BEGIN PICTUREBODY clement. Escape and external elements gre per-
mitted in the Picture Descriptor.

Irf Version 2 and Version 3 metafiles, some'of the Picture Descriptor elements may appear within the pic-
ture body. Table 8 indicates which Picture Descriptor elements may appear and where they may appear for
edch metafile version.

44.1 Scaling mode

VIPC space may be either.an abstract space, which may be mapped to an arbitrary size on a physical |device,
o1] a metric space, which is intended to be mapped to a particular size. Selection of the mode to be used can
b¢ made on a pictute;by-picture basis by means of the SCALING MODE element. The scaling mqde 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 - JYDE selects either indexed or direct ¢
under colour attributes, 4.7.6. For Version 1 metafiles, the selecti

d further

on 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 ongin. figure 1 1llustrates these concepts.

The VIJC extent thus establishes the sense and orientation of VDC space (that is, the directions of the,posf-

beginning of each picture. MAXIMUM VDC EXTENT defines afextent which bounds the VDC extent
values which may be found in the mectafile. It may be, but need not 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, {o
map infeger virtual device coordinates of the metafile to a unit'square in a normalized device space.

4.4.5 (GM tailoring

The abflity to specify the VDC range and the YDC extent provides the flexibility to configure the metafife
addressability in any way desired. It can be(configured as an abstract, normalized address range for max-
imum device independence. It can also be configured to mimic the addressability of a particular target dey-
ice in ¢rder to take advantage of particular device characteristics. The address range of such a devicp-
specifi metafile is just another normalized address range with the normalization limits inherent in the
VDC-cpstomizing element; theréfore, device independence is maintained.

Such tdiloring of the coordinates in a metafile can eliminate the need for transformation of coordinates fat
metafil¢ interpretation time for the target device. The ability to specify the VDC extent thus allows for the
exact r¢gistration of eoerdinates in a metafile with addressable points on the target graphics device.

The us¢ of VDC-EXTENT to directly encode world coordinates of large dynamic range and very smgll
qrity will-likely result in performance penalties at metafile interpretation time, and may result fn

a ..-: a-metafile generator can imi 0 .g . nclion QD L O Mc 1 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 ¢f—COLOUR-SELECTION MODE. If the COLOUR SEIECTION MODE is indexed. then the
BACKIGROUND COLOUR element defines the initial representation of colour index 0 for the picture.

4.4.7 Device viewport control

The device viewport specifies the region of the device display surface into which the VDC-eXtent is to pe
mappefl on interpretation. VDC-to-Device mapping is determinied by the VDC extent, dévice viewport, ahd
device|viewport mapping.

The pqgsition of the device viewport is specified in one of three coordinate systems\Selected by the DEVICE
VIEWPORT SPECIFICATION MODE element:

—| by fraction [0.0 to 1.0] of the available display surface, which allows reasonable placement apd
relative sizing of the viewport,

— | in millimetres times a scale factor, which allows absolutgsizing of images;
—| in physical device coordinates.

The dgvice viewport is specified in terms of two points-on the device display surface at diagonally opposijite
comnerp of the rectangle. Mirroring or 180° rotation 0f the image may be achieved by specifying the corngrs
in sonmje way 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 viewpartywould not otherwise have led to one. In such a case, the VIPC
extent|is mapped on to a subset of the.specified device viewport on interpretation. This subset is defined by
shrinking either the vertical or herizontal dimension of the specified viewport as needed to reach the
requir¢d aspect ratio. This smaller"effective viewport” is then used to define the coordinate mapping from
VDC {o the device’s coordinates. The placement of the effective viewport rectangle within the original gne
can bd specified. This platément can be one of ‘left’, ‘right’ or ‘centred’ when the shrinking is horizonfal,
and ‘tpp’, ‘bottom’ or-‘Céntred’ when it is vertical. These meanings are relative to the display surface{of
the deyice.

The VIDC-to-Dévice mapping maps the first point specifying the VDC extent on to the corner of the cffpc-
tive viewporf-corresponding to the first point specifying the device viewport, and similarly for the secq nd
point.| THe. mapping is linear in each dimension, but is not necessarily isotropic (for example, a circle{in
VDC may not appear as a circle to the viewer).

o

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
to parallellogram-like cells) using the segment definition mechanism. See 4.7.

4)5 Control elements

Cpntrol elements specify address space, clipping boundaries, and format descriptionsiof the CGM el¢ments.
Cpntrol of some of these format descriptions may be accomplished by Metafile(Descriptor elementg, while
cqntrol of others is accomplished by control elements, which may appear. ity the picture bodieq in the
metafile. Those items in the former category are fixed for a given métafile, while those in the latter
cdtegory are changeable; that is, they may change within a picture. Séme of the control elemerjts may
appear in the Picture Descriptor if this is permitted by the formal grammar for the metafile versiqn. See
taple 8.

4,5.1 VDC space and range

The graphical primitive elements of a metafile define wirtual images. The coordinates of these elements
(that is, the addresses of points in the virtual image) dre absolute two-dimensional Virtual Device {Coordi-
ngtes (VDC). VDC space is a two-dimensional-coordinate space of infinite precision and infinite|extent.
Oply a subset of VDC space, the VDC range, is realizable. The VDC range comprises all coofdinates
rgpresentable in the format specified by thé-declared VDC TYPE and (depending on the type) the VDC
INTEGER PRECISION or VDC REAL PRECISION.

The VDC range cannot be set difectly; it is completely determined by VDC TYPE and eithgr VDC
INTEGER PRECISION or VDC.REAL PRECISION elements in the metafile. These elements are cpntroll-
able, some by dynamic elemenfs in the metafile body and some by static elements in the Metafile Iescrip-
tor. Note that the VDC rahge thus defined (a rectangular subregion of the VDC space) does not erjclose a
cqntinuum of values, but hds a distinct granularity. Regardless of the aspect ratio of the VDC range jand the
glanularity within the range, it is implicit that one VDC unit in the x-direction represents the same distance
agone VDC unit inithe y-direction in VDC space.

4.5.2 Clipping

Iny ordercto defer clipping of graphical primitive elements (particularly, expandable elements such 3s CIR-
CLE;CIRCULAR ARC 3 POINT, TEXT, etc.) until metafile interpretation time, a clipping control|feature
is provided in the CGM. Clipping control 1s 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

25


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

ISO/IEC 8632-1:1992 (E)
Control elements Concepts

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 {he realization of geometric attributes and are generally Z-dimensional SubSets oI Teal-valucd "4
space.

72]

‘Locus| clipping is applied for each portion of a graphical object based on its mathematical location and
indeper{dent of the area it will occupy after rendering. For example, no portion of a line segment is rem-
dered if the ideal mathematical line lies outside the effective clipping region (even if its lifie, width would
carry sqme portion of the rendering of it into the clipping rectangle); no portion of a maker is rendered f
its location lies outside the clipping rectangle.

If “locuf’ clipping is used, the rendering is applied to the locus of the graphical-ebject after clipping. Th
resulting rendered shape areas may therefore extend outside the effective clipping region.

(¢}

‘Shape| clipping is applied after the abstract rendering of shape in device coordinate space. The 2
dimensjonal point set associated with the graphical object is intersected{with the effective clipping regioh
which Has been transformed to device coordinate space.

o

‘Locus [then shape’ clipping allows the specification that both.<locus’ and ‘shape’ clipping be applied {
graphicpl objects as described above. In this case however, the rendered shape will not extend outside the
effective clipping region. A thick line whose locus is outside the clip rectangle will not have any portiqn
visible pven if its line width would carry some portion ofithe rendering inside the clip rectangle.

Figure 2 shows some examples of the effect of the clipping modes.

When 4 width or size specification mode is ‘scaled’, ‘fractional’, or ‘mm’, the rendering of shape proceedls
in devige coordinate space after application‘of the VDC- to-Device mapping.

When § width or size specification mode is ‘absolute’, the rendering of shape proceeds, in VDC spage
before ppplication of the copy transformation and before application of the segment transformation (if the
primitiye is in a copied segment); and before the VDC-to-Device mapping.

Fill and text primitives do net-have associated object clipping modes (though the edge of a fill primitive and
the boyndary edges of a-closed figure do). Clipping for fill primitives is always consistent with ‘shape’
clipping (see 4.6.4). Foryéxt primitives, the type of clipping is determined by the associated text precisior|:

— [For ‘string Uptecision text, clipping proceeds, on a per string basis, in a manner consistent with
‘locus’_clipping.

— [For’‘6haracter’ precision text, clipping proceeds, on a per character basis, in a manner consistent
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—tast—speetfied—alons—with—the—value—ofthe—correspondings—mode—In—restorins—a—context—the—gurrent
spgcification and selection modes are not changed.

4.4.4 Compound clipping and shielding

The clipping and shielding elements consist of BEGIN PROTECTION REGION, END PROTE(TION
RHGION, and PROTECTION REGION INDICATOR. The BEGIN PROTECTION REGION and END
PROTECTION REGION elements are delimiter elements, and the PROTECTION'REGION INDICATOR
element is a control element.

Protection regions are identified by an index. Protection regions are constructed by the same primitiye ele-
mgnts as closed figures. The interior of a given protection region is defined in the same way as the ipterior
of ja closed figure. Regions which are constructed by line elements are closed by NEW REGION| END
PROTECTION REGION, or any filled area element. If the endpoints and beginning points of subspquent
line elements are not identical they are implicitly connected by a straight line.

If p protection region is used within a segment (i.e., the PROTECTION REGION INDICATOR Hhas the
value ‘clip’ or ‘shield’ for that region inside the segment), it behaves as do clip rectangles with respect to
trapsformations — it transforms by the copy transformation which is associated with the COPY SEGMENT
elgment. Protection regions used in segments ar¢Zalso affected by the segment transformations of the seg-
mgnt.

The effective protection region for clipping-and/or shielding, when protection regions are defined, o1 refer-
en¢ed, within segments, is determined by CLIP INHERITANCE in the same way as for the simpler fectan-
glg clipping (see 4.10.5).

NQTE — Inheritance of regions,is'complicated by the fact that, conceptually, the entire list of regions together with
thejr indicators must be subjectto-the inheritance mechanism, down to the point in the segment hierarchy wher¢ refer-
ende to a region is made or the.region must be applied for clipping or shielding (in the case of the ‘intersection| value
of CLIP INHERITANCE)-

If 3 protection region-is defined within a segment, then its definition persists after the END SEGMENT ter-
minating that ségment definition. This is exactly as for clip rectangles, and primitive attributes. Thus the
definition and\activation of a region within a local segment in a picture body potentially has effect|in the
piqture body: following the segment. If a segment is copied into the picture body with a COPY SEGMENT
function,then region definitions within the segment do not affect primitives following, again exactly ps clip
redtangle.

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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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 onentatlon vectors are not rotated relative to the text path. When GEN-
‘axis-tangential’, the characters are positioned along the last com-
pound t¢xt path (defined by the BEGIN COMPOUND TEXT PATH and END COMPOUND TEXT PATH
elements) and the character orientation vectors for each character are rotated by an amount equal-fe)the

edge atfribute elements. The mitre join is formed by projecting the outer edges of the lines or edges at th
corner yntil the projections meet at a point. When mitre joins are beingrendered, there is the possibility of
the mitfe projecting very far if the line segments meet at a very shdrp-angle at the vertex. The MITRE
LIMIT [provides a means of specifying that long mitres are to be“truncated at some point to form a flat
bevel. Mitre length is defined to be the distance from the point.at-which the inside edges of adjoining lirle
segmengs meet to the point at which the outside edges meet>The parameter of MITRE LIMIT is a single
real nuthber. If the mitre length divided by the line width er.edge width exceeds the value of the parameter
of the MITRE LIMIT element, then the mitre join is-fruncated at that limit. However, if the truncatign
would fesult in a flat bevel within the triangular notch of the corresponding bevel join style, then the bevgl
join style is used.

4.5.7 ’1ransparent cell colour

The comtrol elements include an elemént, TRANSPARENT CELL COLOUR, which allows certain parts pf
CELL ARRAY elements, TILE and BITONAL TILE elements, and the filling patterns defined by PAT-
TERN [TABLE elements to be designated as transparent.

The usial way of rendering“these elements is to draw each cell with the colour designated by its associat¢d

arent. then the colour value of the associated cell colour specifier shall pe
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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4.6 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

POLYLINE CIRCULAR ARC CENTRE CLOSE
DISJOINT POLYLINE ELLIPSE

POLYMARKER ELLIPTICAL ARC

TEXT ELLIPTICAL ARC CLOSE
RESTRICTED TEXT CIRCULAR ARC CENTRE REVERSED
APPEND TEXT CONNECTING EDGE

POLYGON HYPERBOLIC ARC

POLYGON SET PARABOLIC ARC

CELL ARRAY NON-UNIFORM B-SPLINE
GENERALIZED DRAWING PRIMITIVE (GDP) NON-UNIFORM RATFIONAL B-SPLINE
RECTANGLE POLYBEZIER

CIRCLE POLYSYMBOL

CIRCULAR ARC 3 POINT BITONAL TILE

CIRCULAR ARC 3 POINT CLOSE TILE

CIRCULAR ARC CENTRE

The metafile supports access to special geometric output capabilities of devices and workstations through
thg GDP. The GDP has a list of points in VDC as a parameter. It is thus well suited for non-standardized
oufput primitives, which have position, shape, extent,cetc., whereas ESCAPE is better suited for non-
stapdardized device control functions.

The formal definition of the CGM describes graphical primitive elements which are positionally inglcpen-
dent by virtue of containing complete explicit positional information within each element definition.

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

The following types or categori¢s*of graphical primitive elements are defined for the CGM: line elements,
mdrker element, text elemerts, filled-area elements, cell elements, and symbol elements.

The line elements are

POLYLINE CONNECTING EDGE

DISIOINT POLYLINE HYPERBOLIC ARC

CIRCULAR ARC 3 POINT PARABOLIC ARC

CIRCULAR ARC CENTRE NON-UNIFORM B-SPLINE
ELLIPTICAL ARC NON-UNIFORM RATIONAL B-SPLINE

CIRCULAR ARC CENTRE REVERSED  POLYBEZIER

The marker element is

POLYMARKER
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The text elements are
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TEXT
RESTRICTED TEXT
APPEND TEXT

The filled-area elements are

POLYGON CIRCULAR ARC 3 POINT CLOSE

—POLYGONSET —CIRCUEAR ARC-CENTRECEOSE
RECTANGLE ELLIPSE
CIRCLE ELLIPTICAL ARC CLOSE

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

CELL ARRAY
BITONAL TILE
TILE

The sy

In add
cal pri
that ar
above,
instang
are de}
specify

mbol element is
POLYSYMBOL

tion to these classes of elements, the GENERALIZED DRAWING PRIMITIVE (GDP) is a graphi
mitive element that may be be used to access device (or implémentation) specific graphical primitiv
L not accessed by the standardized elements. In addition)to the graphical primitive elements lisg
this part of ISO/IEC 8632 defines elements permittingthe definition of ‘compound primitives’ frg
es of one or several of the other graphical primitivés: The following classes of compound primitiy
fined: ‘compound text’, ‘closed figure’ and ‘gomipound line’. The elements that may be used
compound primitives are listed in table 1.

Table 1 — Contributing primitives to compound primitives

Comppound | First Primitives Other Final
Primitive Element Included Elements Element
Coj:pound TEXT, APPEND TEXT APPEND TEXT
Te RESTRICTED TEXT | (Note 2) (Note 3)
(Notesl)

Cloped BEGIN FIGURE Line Primitives, NEW REGION | END FIGURE
Figpre Fill Primitives

(Note 4),

GDP (Note 5)
Cox[lpound BEGIN COMPOUND | Line primitives, END
Link EINE. GDP (Note 5) COMPOUND LI
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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The final/not final flag is ‘final’; the text of the primitive is accumulated before the compound primitive is closed.

All primitives of the identified classes may be included.

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

mation may change the shape of some primitives. If there is a skew, a pnmmve 1n1t1a11y spemﬁed ap
gle may become a parallelogram. If there is an anisotropic scaling, a primitive initiallyrspecifi
cle may become an ellipse. Note that the shape of markers is not affected by such 'transform
Anisotropic transformation will change the angle at which non-parallel lines intersect; isotropic trang
n will preserve the angle at which non-parallel lines intersect.

ta
cil

tid

4.6.1 Line elements

4.6.1.1 Description

There are two general line elements — POLYLINE and DISJOINTCPOLYLINE — as well as cuf
ments that define conic arcs (circular, elliptical, parabolic, and-hyperbolic arcs) and elements that
spline curves (B-splines and Beziers). There is also a compound line element, whose definition i
sed of these individual line elements.

P9

POLYLINE

DISJOINT POLYLINE

CIRCULAR ARC xxx

ELLIPTICAL ARC

CONNECTINGEEDGE

HYPERBOLIC ARC

generates a set of gonnected lines as defined by a list of points,

ansfor-
B a Irec-
ed as a

ations.
forma-

ve ele-

define

S com-

tarting

with the first, drawing a line through each successive point, ending at

the last point;

generates a set of unconnected lines as defined by a list of point pairs,

drawing from the first to the second, the third to the fourth, etc..

generates a single circular arc; two parameterizations of the farc are
possible; these are described in 5.6.13 and 5.6.15. A reverse difection

arc can also be specified; see 5.6.20.

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

arc is

a line segment connecting the last point of the preceding line element

to the next point is generated during the construction of a
figure. The next point is either the first point of the next line ¢
or the current closure point.

generates a hyperbolic arc; the parameterization is described in
and the principles underlying the transformable parameterizat

PARABOLIC ARC

NON-UNIFORM B-SPLINE

NON-UNIFORM
RATIONAL B-SPLINE

described in 4.6.8.

closed
lement

5.6.22,
on are

generates a parabolic arc; the parameterization is described in 5.6.23,

and the principles underlying the transformable parameterizati
described in 4.6.9.

on are

generates a Non-Uniform B-Spline curve; the parameterization is

described in 5.6.24, and the principles underlying the definition
element are described in 4.6.10.1.

of the

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
elemenis permit the definition of a line that consists of a number of distinct elements, such as straight lings
and arcls, which is treated as if it were a single line element. Thus, for example, line style would apply
withouf| change or interruption through the end of a straight line segment and into a following arc Segmerit.
Likewise, the ends of the various component elements of the compound line are not considered as-Iine ends
but rather as line joints. Line attributes shall not change within a compound line. If tworlirie segmenfs
which qre adjacent in the definition are not physically contiguous, i.e., the end point of the first one does npt
coincidp with the first point of the next one, then the path includes the straight line ségment joining these
two points.

4.6.1.3 | Attributes

The appearance of all line elements is controlled by the line attributes, the*LINE BUNDLE INDEX, and
those ASPECT SOURCE FLAGs which are associated with the line atfributes that may be bundled. Thege
are des¢ribed in 4.7.1.

4.6.1.4| Usage of line elements

POLYILINE is the most general of the primitives. DISJOINT'POLYLINE is intended for situations wheye
the altgrnative would be a large number of 2-point POLYLINE elements. The conic arc primitives (circp-
lar, elljptical, hyperbolic, and parabolic) and spline @rimitives (Polybezier, Non-uniform B-splines, and
NURBS) provide data compression by comparison-with POLYLINE and allow the arcs to be described
without knowledge of the resolution of the final viewing surface.

4.6.1.5( Clipping of line elements

In Verdion 2 and Version 3 metafilesyline clipping is controlled by the LINE CLIPPING MODE element,
which fan have one of the following values: ‘locus’, ‘shape’, or ‘locus then shape’. However, clipping
applies|only if the CLIP INDICATOR is ‘on’.

For ‘logus’ clipping, the mathematical locus of the line is clipped at the intersection with the clip rectangle
before phape rendering is-applied. Hence, part of the shape of a clipped line may appear outside the clip rdc-
tangle.

For ‘shiape’ clipping, the shape of the rendered line is clipped to the intersection with the clip rectangle; that
is, nothing is drawn outside the clip rectangle. A portion of a widened line may appear inside the clip rdc-
tangle gven though the mathematical locus of the line itself may be entirely outside the clip rectangle.

For ‘10 : g the lineis clipped,as with locus clipping 2
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

THereis a single marker element.

OLYMARKER generates markers of a specific type at each of a list of points-
4.6.2.2 Attributes
THe appearance of the markers is controlled by the marker attributes, the MARKER BUNDLE INDEX and

thg

de

scribed in 4.7.2.

4.6.2.3 Clipping of the marker element

The following discussion applies to Version 1 metafiles. Markers conceptually indicate the location

Sp
its

pcifying points. Therefore, if the value of CLIP INDICATOR is,‘of), the marker is visible if, and

th¢ clip rectangle but part of the marker lies outside, the mannher in which the marker is clipped
clipped) is not standardized for Version 1 metafiles.

NOQTE — When it is required, in Version 1 metafiles, to make, visible those parts of a marker that are inside

Te(

THXT element, used with a single-character string argument. Three PRECISIONS are available to control th

sig
ch
eld

In
eld

p
Fo

=

n with which TEXT elements are clipped. STROKE precision requires clipping even within the body o

ment.

r ASPECT SOURCE FLAGs associated with the marker attributes that may ‘oe bundled. Th¢se are

f their
pnly if,

specifying point is within the rectangle specified by CLIP RECTANGLE. If its specifying point i inside

or not

the clip

tangle, when the position of the marker is outside the rectangle, then the most appropriate primitive element is the

P preci-
[ a text

hracter. Centring of the text character at the specifying position may be achieved with the TEXT ALIGNMENT

Version 2 and Version 3 metafiles, marker clipping is controlled by the MARKER CLIPPING MODE
ment, which can have one of the following values: ‘locus’, ‘shape’ or ‘locus then shape’. Howevey, clip-
ng applies only if the value offCEIP INDICATOR is ‘on’.

r ‘locus’ clipping, the specifying points of each marker are clipped at the intersection with the clip rec-

tamgle before shape rendering is applied. The marker is only visible if its specifying point is within the clip

re
ing
Fg
re
ing

Fq

b point is within-the’clip rectangle.

r ‘shape’ clipping, the shape of the rendered marker symbols are clipped to the intersection with t
ftangle; that'is, nothing is drawn outside the clip rectangle. Portions of the marker symbol may
ide the'clip rectangle even if the marker’s position is outside.

tangle. Hence, part of the shape of a marker may appear outside the clip rectangle providing its specify-

he clip
appear

rclocus then shape’ clipping, the clipping is first applied to the specifying points of each marker, s with

‘1

CUS Clipping, and then subsequently the rendered shape oI 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 gererates atextstringfor-part-of-a-text string)-agned-to-a-partieuiar
point.

RE ICTED TEXT generates a text string (or part of a text string) that is constraingd
within a given area.

APHEND TEXT generates a part of a text string which was started;with a TEXT |or
RESTRICTED TEXT element.

4.6.3.2 Attributes

The appearance of text elements is controlled by the text attributes, the TEXT'BUNDLE INDEX, and thqse
ASPECT SOURCE FLAGSs which are associated with the text attributes ‘that may be bundled. These gre
descrilped in 4.7.3.

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

4.6.3.3 Usage of text elements

Each text element has a ‘final/not-final’ flag. This permits a text string to be started with a TEXT or RHS-
TRICTED TEXT element and continued with one;dfymore APPEND TEXT elements. The last elem¢nt
will have its flag set to ‘final’. The initial element is always TEXT or RESTRICTED TEXT; subsequent
elements may only be APPEND TEXT.

The cyirrent setting of TEXT ALIGNMENT is used to align the complete text string assembled from the
separaje text elements.

4.6.3.4 Clipping of text elements
Clipping of text strings is deseribed in 4.7.3.2.
4.6.3.5 Transformation oftext elements

The vé¢ctors specified by the CHARACTER ORIENTATION eclement (see 4.7.3.2) are subject to the vIC-
to-DeYice mapping-(see 4.4.7) as well as to both segment and copy transformation (see 4.10.4.2 and 4.10]5).

4.6.4 [Filled-area elements

4.6.4.Y 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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edge of the area depend on the edge attributes alone.

POLYGON SET generates a number of areas and their edges, defined by a list 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.

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

for DOV N7VAINT
T OOUTN,

TOT T

CIRCLE generates a circle; the set of styles is the same as for POLY¥GON.

CIRCULAR ARC xxx CLOSE  generates a partial circular area; ‘pie’ and ‘chord’ style arcs ard possi-
ble; two parameterization of the arcs are provided; thése are depcribed
in 5.6.14 and 5.6.16; the set of styles is the same;as-for POLYGPN.

ELLIPSE generates an ellipse; the parameterization of the ellipse is described in
5.6.17; the set of styles is the same as forROLYGON.

ELLIPTICAL ARC CLOSE generates a partial elliptical area; ‘pi¢’-and ‘chord’ style arcs are pos-
sible; the parameterization is described in 5.6.19; the set of s{yles is
the same as for POLYGON.

4.6.4.2 Attributes

The appearance of all filled-area elements is controlled by the fill attributes, the FILL BUNDLE INDEX,
the EDGE BUNDLE INDEX, and the ASPECT SOURCE FLAGs associated with the fill attribufes that
mqy be bundled. These are described in 4.7 4.

4.6.4.3 Usage of fill elements

POLYGON provides for the representatiomyof standard irregular areas. RECTANGLE, becausg it is
upright, is a more efficient parameterization of a rectangle than a POLYGON and may be implemented
difectly in some systems.

The circular and elliptical fill primitives, as well as closed figure fill primitives incorporating su¢h line
prjmitives as the conic arc elenients and spline curve elements (see 4.6.11), provide an efficient parameteri-
zafion and allow the areas to be'produced accurately without knowledge of the resolution of the fina] view-
ing surface.

POLYGON SET allows-a related set of polygons to be represented. All attributes of each of the polygons
ar¢ the same. The Specification of the vertex flags allows disjoint polygons (such as both the body 4nd the
dof of the letter'’*), holes (as in a broad ring) and overlapping areas. Accurate rendering of abutting areas
of juniform grgraded colour, pattern or hatch, and control over individual edge segment visibility, are| possi-
blg.

4.4.4:4 "\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
alignmgnt of the finite-width realized edge with respect to the zcero-width ideal edge (1.c., whether.ihe
former |s centred on the latter or aligned some other way such as inside).

The "realized interior" is defined as extending to and terminating at the realized edge. The digcussion ¢f
interior|in the remainder ISO/IEC 8632 should be considered to pertain to realized interior.

4.6.4.6 | Clipping

If party of a filled-area element are clipped, then the intersection of the interior. and the clip boundafy
becomds part of the boundary of the resulting clipped area for the purposes of displdy of the boundary for
interior{ style ‘hollow’. If the edge is visible, it is not drawn along the new boundary segments created by
the clipping of the area. Edge clipping is controlled by the EDGE CLIPPING MODE clement, which hgis
the sanmie enumerations as LINE CLIPPING MODE. Edges are clipped‘in the same way that lines afe
clipped} see 4.6.1.6.

4.6.4.7 | Transformation

The enlire mathematical locus of rectangles, circular and eliptical filled-area elements is subject to the
VDC-t¢-Device mapping (see 4.4.7), segment transformations (see 4.10.4.2) and copy transformations (sge
4.10.5)| Because anisotropic transformation does not préserve angles between non-parallel lines, rectangles
may beome parallelograms and circles may becomeeltipses.

If the INTERIOR STYLE SPECIFICATION MOBE is ‘absolute’, the geometric aspects of fill interiors aye
subject| to all transformations. These aspects;include PATTERN SIZE; direction, spacing, and width pf

y

hatch ljnes; and reference geometry of irterpolated interior. If the mode is ‘scaled’, ‘fractional’, or ‘mn}’,
then nqne of these aspects is subject t@ transformation.

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

4.6.5 (ell elements
The ce]l elements coniprise a single Cell Array element and two Tile Array elements.
4.6.5.1] Cell array€lement

The sipgle cell array element is:

CELJILARRAY represents a 2-dimensional array of colour values, which cover a rgc-
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.
EachceiHisassociated wittrome of the cotour imdexes-Oor Hand-the—cotour-yalues

associated with 0 and 1 are defined locally by each BITONAL TILE element

TILE: defines a rectangular raster image, either uncompressed or compressed”accprding
to a selected compression methods. The colours associated with“the cellp 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’dees the local colour|preci-
sian of CELL ARRAY (see previous section). BITONAL TILE does not.cotitain this parameter,) as its
colours 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
CHLL ARRAY. They contain no positioning or dimensioning infermation. Each element contains ofly the
radter content of a single raster tile and any control parameters-which apply to that tile. The complefe Tile
Affray 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 is mofe than
ong tile). The parameters apply uniformly to each tile inithe collection.

Position
CELL path N
F
1 2 3 4
5 56|78
5 9 | 10| 11| 12
@
% 131 14| 15| 16
|| 17] 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 iiling mechanism specified is based on the Tiled Raster Interchange Format that has
been developed for ISO/IEC 8613-7. Definition of a tile array is initiated by the BEGIN TILE ARRAY
delimit¢r element and terminated by the END TILE ARRAY element. During tile array delinition

DS‘E
quent t{le elements define individual tiles within the tiled image. The number of tiles is determined by tie
paramefers of the BEGIN TILE ARRAY element. A tile array contains one or more tiles.

positign
image.offsgt in number of cellsfile in
path direction = 1 path direction =5
i | cell path direction
image goffset 4 | | | . N
in line ~
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image number of cells in path direction = 17 l

line prpgression }
directirn

number of tiles in path direction = 4

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.
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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
e background colour.

=2

6.6 Circular arc elements

4

Tlhe CGM provides for two forms of specification of circular arc elements: a centre-radius Specificafion and
a|3-point specification. Each has its advantages and disadvantages with respect to numerical accuragy, rela-
tionship of defining data to the VDC range, etc.
N
W
C
ajl
W

OTE — When choosing which parameterization to use, one should decide where possible numerical infpccuracy
ould be least disturbing. The 3-point form specifies exact arc endpoints, but might T€sult in inaccurate cerltre-point
hiculations, whereas the centre form specifies exact centre point but might resultin roundoff errors on the ends of the
kc. The 3-point form would thus be more appropriate for smoothly joining.an’ arc to a polyline in a line [drawing,
hereas the centre form would be more appropriate for pie charts.

.6.7 Elliptical elements
.6.7.1 Geometric concepts

llipses are specified by Conjugate Diameter Pairs:)A Conjugate Diameter Pair (CDP) of an elljpse is a
air D,d of diameters of the ellipse such that a tangent to the ellipse at each endpoint is parallel to the other
iameter. The four tangents to the ellipse at th¢-endpoint of the CDP thus form a parallelogram whqse sides
¢ bisected by the endpoints of the diameters.

= M b b

ny CDP of the ellipse remains a CDPcagcross any graphical transformation which transforms an ellipse into
ellipse. This is demonstrated in(figure 6 in which the ellipse has been scaled by a factor of two |n the y-
irection only.

Thus any CDP of a desired éllipse can be used to specify the ellipse. Note that the (mutually perperjdicular)
g:ajor and minor axes of an-ellipse and any pair of perpendicular diameters of a circle are CDP’s, dlthough
ey do not necessarily remain perpendicular across a transformation.

Thus to specify an'¢llipse, all that is needed is three points:
— the centrepoint of the ellipse;
— twOCDP endpoints (one endpoint from each diameter).

4.6.7:2 ' Parameterization of elliptical elements in CGM

Theeltipseitseif imreachof the three cttipticat clements s parameterizedas i 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.

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 C{
"canon
the hyp
cal hyg
hyperb
the giv
P, and
to the 1
P,-P
endpoi
radius

As wit]
inverta
(and w
bolas W

As with elliptical arcs, the start and end of the hyperbolic\arc are parameterized by vectors from the centre

In both
from x

5M parameterization of the hyperbolic arc closely parallels that of the ellipse (see figure 7)., The

cal hyperbola" is defined by x? — y? =1. It passes through the point (1,0). At (1,0) the tafigent fo
yp

erbola is parallel to the vector u,, which is the vector from the origin to the point (0,1). The canonji-

erbola has "centre" (the point where the asymptotes cross) at the origin. For any non-degenerate

pla centred at the origin, there is a linear transformation which maps the canonical hyperbola onfo
en hyperbola. This transformation maps the points (1,0) and (0,1) respectively onto a pair of points

P,. Inthis case, P; is on the hyperbola but P; is not. At P, the tangent to the hyperbola is parallel
ine from the origin to P,. The asymptotes of the hyperbola are parallel to'the vectors Py + P, and
. Points with such properties are referred to as a the conjugate radius endpoint and transverse radilts
nt respectively. The transverse radius endpoint is the one which lies.on'the hyperbola; the conjugate
endpoint does not. These points (plus the centre point) parameteriz€ the hyperbola in CGM.

h the ellipse, if the matrix M is formed whose columns arg-th¢ points P; and P,, then this is the
ble transformation which maps points on the canonical hyperbola onto points on the given hyperbdla
hose inverse maps the given hyperbola onto the canonicabhyperbola). The generalization to hypqr-
hose centre is not the origin is straight forward.

the case of the ellipse and the case of the hyperbola, the conjugate parameterizations can be derived
y implicit equations and vice-versa.

The p
ogy is 1
cal arc
the can|
line y
remain
The ge
tangen

Define [V
ponenty

4.6.9 l—Il[arabolic arc element

inciples used to parameterize €lliptical arcs are also used to parameterize parabolic arcs, but the angl-

not quite as strong between'parabolic arc and elliptical arc as it is between hyperbolic arc and cllipfi-
The parameterization-is again in terms of a transformation of a "canonical parabola”. In this case,
onical parabola is 2(x-+Yy) = (x—y)2 + 1 for x<1 and y<1. This parabolic arc is symmetric about LIe
x, has endpoints (1,0) and (0,1), is tangent to the x—axis and y —axis respectively at these points, a

b entirely in the'first quadrant. See figure 8.

heral parabolic arc is parameterized by the endpoints of the arc, P; and P, and the intcrsection of t
s to the-arc at the endpoints. This intersection point is called the "centre” of the parabolic arc, (.

=P;—-Cand V, =P, — C, and form the 2x3 matrix M whose first column consists of the com-
of V1, second column consists of the components of V,, and thll‘d column consists of the co

ponents

canonical parabohc arc onto points on the given parameterized parabolic arc.
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Figure 6 — Anisotropic scaling of an ellipse
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Figure 7 — Example of hyperbolic arc

P2 - conjugateradiuspoint————————— |
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a) canonical parabolic arc

Y
A

C - tangent intersection point
po 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

The nonl
a list of
be draw

4.6.10.1

where

n— nuij
Pi—CO
B¥—B

The kno|

alli =1)..

The cun
T, Ty,

The B-s}

For mul

are defin

control r\ninfc, and parnmptpr range limits definino the curve section to be drawn
t P ang g -

tuniform rational B-spline is parameterized by a spline order, a list of knots, a list of control points
weights associated with the control points, and parameter range limits defining the curve séction t
.

2 Mathematical definition. The non-uniform B-spline is expressed parametrically in the form
Equation 1 — Non-uniform B-spline

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

hber of control points;
ntrol points, (Py;,Py,);
spline basis functions defined by order k£ and knot vector 7.

L vector consists of a non-decreasing sequence of real' numbers (7'y,...,T, ) such that T; < T;,; fo
.

e itself is defined for the range T, <t < T,~and can be confined to the range [T in,T max], Wher
h < Tinax < Tp. Ty and T, are specified’as part of the non-uniform B-spline primitive.

pline basis functions are defined by thé-recursive relation:
. 1T, 2t <T;
Bi =10 otherwise

0; if t<t; or t2t; 4
Bi(t) = k-1 k-1
' -Ti) *Bi5 @) N (Tiya =) * Bi (1) LiSt<tiiy
T;-T; Tivt = Ticgr1

iple identical knot values, the fractional terms above may evaluate to % In such cases the term
ed 1o be 0.

=

]

v

A non-rati

anal-nan PEE & Rn 112 3 rali d -g-aaatian—1 o +of trn] Nt
LIVIIAl 1IVITUlinvIL Il o Dyllll\/ vUurvueIs 5\«11\.11(1111.&\1 U)’ uoxus \./\.iuall\}ll 1 WILIL 4 SV L UL LUILILIVY lJUlllLD

Pi = (Pxi’Pyiale-) fori = 1,...,n.

A rational non-uniform B-spline is expressed parametrically in the following form:
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Equation 2 — Rational non-uniform B-spline
zB"mlel

ZB{-‘mwi

i=0

CO

firgt two (homogeneous) coordinates by the third.

4.6.10.2 Polybezier

This element defines one or more cubic Bezier curves.

4.6.10.2.1 Parameterization. The polybezier is parameterized by a list of point§ and an indicator s
ing the degree of continuity between the individual Bezier curves. If there ase n(n=1) Bezier curves, then

th¢ data list will contain:
— 4n points if the continuity parameter is discontinuous;

— 3n+1 points if the continuity parameter is continuous;

sipgle Bezier curve as defined below.

idpntical to the last point of the preceding definition.

bq in the parameter data of the element.-If the points in a given 4-point set are designated Py..P 3,

lije segment from P, to P. (The curve lies entirely within the convex hull defined by the points.

The curve is defined by the Cubic parametric equations

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

ad t ranges from'0 to 1. The six coefficients A, By, Cx, Ay, By, C, are defined by

X=X+ —
1 0 3

C,

Given a set of control pomts {P } and we1ghts {wl} [hlS is equlvalent to creatmg a set of homogeneous

pto 2D,

projecting the homogeneous p01nt onto the {O 0,1} (w=1) plane in 3D This is achleved by d1v1d1ng the

pecify-

In|the case of ‘discontinuous’ the point list is divided into consecutive sets of 4 points. Each set dgfines a

Inthe case of ‘continuous’ then after the first set of 4 p@ints, defining the first Bezier curve, the subjequent
cyrves are defined by three points each. The first.point of each curve definition is omitted because it is

4.6.10.2.2 Geometric concepts. The following discussion assumes that there are 4 points defined fpr each
Bézier curve. In one of the continuity conditions described above, one or two of the points may not gctually
then the
ddfined Bezier curve goes from P toP3 using Py and P, as control points. The defined curve stargs at Py
arjd at P is tangent to the ling Segment from P to P. The curve ends at P3 and at P is tangen

[ to the

= s
0" 3

(Cx +By)
3

(Cy +B,)
3

X2=X1+

Y2=Y1+

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

TANTYTOITY Vs L1l ~cirn

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 foll

is added

4.6.11.1.2 Regions. A closed figure consists of one or more regions. A-region has a closed boundar

which n
in betw
Or more
tives; 0
without
The NH
region i
portion
EDGE

portion

4.6.11.2
The bou

4.6.11.2
inclusig

figure a%d fill attribute values are associated with the complete graphic object. BEGIN FIGURE and ENID
5

Nin
Acgi(‘m il hltblyl\.«tauuu LIS VIUSUIU PUILLIL 10 IVIALIIIVG 1UL UOL 111 VIUSIILS WiV iV SV, ii Liil

=

pwed by END FIGURE. Edge attribute values are associated with the edge portions of the close

elements are delimiter elements; NEW REGION is a control element. The entire fill object i

d as a single unit on interpretation.

[}

1 Closure point. The first point of the first line primitive in a new region is the ¢losure point {0

intarnretation this closure noint is retained for use in p]ncmo the reoion. When the rpmrm b

o

with a NEW REGION or END FIGURE eclement, or by a fill primitive which, begins a new region
cit boundary portion from the last point of the last line primitive in the region to this closure poi]
to the closed figure on interpretation, unless these points are already coincident.

— ~—

hay be concave, convex, or self intersecting. A region is formed either by invoking a fill primitiv
ren BEGIN FIGURE and END FIGURE elements which closes/the last region and contributes onj
complete regions; by invoking NEW REGION to start new regions to be formed from line prim
F by a final invocation of END FIGURE. A closed figure constructed from only line primitive
use of NEW REGION consists of a single region.

[CERCES

2]

—

W REGION element may occur at any time dusing the closed figure construction. If the curren
5 closed, the element is ignored on interpretation! If the current region is open, an implicit boundar
is added from the last point of the last primitive to the current closure point unless CONNECTING
nas been invoked after the last line primitive, in which case, an explicit boundary portion and edg
is added by the CONNECTING EDGEline primitive.

o WY

Boundaries and edges
indary of each region consists)of a combination of implicit boundary portions and edge portions.

.1 Explicit boundary portions. Explicit boundary portions and edge portions are those added by th
n of primitives during closed figure construction. These are generated in the following situations:

¢}

For fill primitivés)other than POLYGON SET, the complete edge becomes an explicit boundary pof-
ion and edge portion in the closed figure.

For ling primitives, only those portions become explicit boundary portions and edge portions whig

metafile. In particular for DISJOINT POLYLINE, only the segments from the first point to th

h
vould normally be drawn if an interpreter were rendering the line primitive independently in |a
e
S

1 . £ 1 i d . 1 £ ] L q 1o 1i ot Lo Bdar—martiad
SULULIU PUIIIL, 1TOII UIC IO PDOLL O UIC TOUI PUILIL, allld- SU Ull, ULLVUIIIL CAPIIVIL DUULHU ALy puitivl

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

CIr

4.6.11.2.3 Conditions under which no boundary or*edge is added. No boundary or edge portion
cr¢ated connecting two regions, regardless of how.those regions were created or closed.

]
4.

matancaqs
OIS tarIcTss

— When NEW REGION, END FIGURE, or a fill primitive is interpreted and the current region

— The portions of a POLYGON SET primitive as desctibed below.

.11.3 Contribution of graphical primitive elements to the closed figure

11.3.1 Contribution of line elements>to the closed figure. For line primitives, the ‘first point’ o
primitive is connected to the ‘last ppint’ of the preceding line primitive, and the connecting implici

lLas not

been explicitly closed and CONNECTING EDGE has not occurred since the last line prmitjve, an

implicit boundary portion is added from the last point of the last primitive to the“current
point to close the region.

When the last point of the preceding line primitive is not coincident withthe first point

rlosure

of the

current line primitive, an implicit boundary portion is created to connec} the last point of the preced-

ing line primitive to the first point of the current line primitive.

When portions of a DISJOINT POLYLINE primitive would not siermally be rendered (i.e. frpm the

second point to the third point, from the fourth point to the fifth:point, and so on), implicit bo

indary

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-&ffect region closure after the disjoinf poly-

line.)

IS ever

F a line
boun-

dary portion becomes part of the bourdary of the closed figure on interpretation. For each of the line| primi-

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

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

DISJOINT POLYLINE pl, p2, ..., pn: pl is the first point; pn is the last point.
CIRCULARCARC 3 POINT pl, p2, p3: pl is the first point; p3 is the last point.
CIRCULAR ARC CENTRE,

CIRCULAR ARC CENTRE REVERSED: The first point is the intersection of the circle with

the ray
ckwise

(dx start, dy start) from the centre point (i.e. the clg

end of the arc for CIRCULAR ARC CENTRE, the anti-

ELLIPTICAL ARC:

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 centr

¢ 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

PARABOLIC ARC

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

POLLYBEZIER

CONNECTING EDGE

PEVACToV SR T 5 9
POt y

(dx_end, dy_end) from the centre point.

The first point is the start point, the last point is\the end
point.

The first point is the point of the curve corresponding {o
the start value of the parameter, and_the last point is the
point of the curve corresponding™o”the end value of the
parameter.

For the case ‘continuous the first point corresponds fo
the point defined by ¢=0 for the first 4 control points, arpd
the last point corrg$ponds to the point defined by t=1 for
the last 3 control peints. For the case of ‘discontinuouy’:
each 4 points:define an individual Bezier curve, and gn
implicit boundary is drawn joining the last point of ea¢h
Bezier curve to the first point of the following curye
(simjlar'to DISJOINT POLYLINE).

If the region is open, the start point of the connecting
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 point fs
described above. If the connecting edge would be of zeto
length (i.e. if the two points it connects are coincident),
the element is ignored on interpretation. The currept
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 ignored gn
interpretation (i.e. CONNECTING EDGE shall not be
used to connect regions).

Invoking CONNECTING EDGE multiple times after|a

1Ine prmitive 1CSulls 1n e OISt mstance (Wil I1ts 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.

— Sequences of points with edge-out flag ‘visible’ are treated as if they were polylines, termipating
with the first point with a different edge- out flag. Each such polyline becomes anedge portion of
the boundary of the figure. The edge attribute values (including EDGE VISIBILITYY) in effect when
POLYGON SET occurs are associated on interpretation with any edge portion@added in this way.

— Sequences of points with edge-out flag ‘invisible’ contribute implicit boundary portions which are
polylines joining the points in the sequence, but not edges. Edge attribufe values are not assg ciated
with these.

— Points with edge-out flag ‘close invisible’ generate the equivalent 0f a NEW REGION, geng rating
an implicit boundary portion from this point to the current closure point if these are not coing¢ident,
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 portion from this point to the current closur¢ point
if these are not coincident. The edge attribute yalies (including EDGE VISIBILITY) in effec{ when
POLYGON SET is invoked are associated with-any edge portion added in this way.

4.6.11.3.3 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 point in its point list, with respect to closed figure constrjiction.
Sulch GDPs are assumed to contribute to.a closed figure a boundary corresponding to the unclipped locus
which would be rendered on interpretation if the element occurred outside closed figure constructior]. Any
otlher behaviour shall be as documented explicitly in the GDP description. A GDP which is defined as
befng a fill primitive is treated as.described in the previous section. Any variation or special handling for
clgsed figure construction shall be documented explicitly in the GDP description.

4.6.11.4 Examples of closed figures
Examples of closedfigures are shown in figure 9.
THe POLYGONSET example shown in figure 30 may also be obtained using the closed figure:

EDGE VISIBILITY (ON)

BEGIN FIGURE
POLYLINE (P3, P1, 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-ARC3 POINT (D’)’ P3, P4)
CONNECTING EDGE
CIRCULAR ARC 3 POINT (P5, P6, P1) {see note 2}
CONNECTING EDGE

END FIGURE {see note 3}

NOTES
2 Visible edge portion P4..P5 generated.
3 Visjble edge portion P1..P2 generated.
Figure[9b shows the closed figure resulting from interpretation of the element$disted 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, 0,1, O, [P7 - P5|) {See Note 4}
END FIGURE

NOTE @ P7 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 ARE-CENTRE (P1, 1,0, 1, 0, [P3 - P1))
NEW REGION
CIRCULAR CENTRE (P1, 1,0, 1,0, [P2 - P1})
END FIGURE

Figure|9¢ could also be-the result of interpreting the following sequence of elements which include fill afea
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 generaied.
Figure 9¢ shows the use of CIRCULAR ARC 3 POINT to create an ‘S’ shape and is the resultofirjterpret-
ing the sequence of elements shown below.
EDGE VISIBILITY (ON)
BEGIN FIGURE

Mmer ' © N 7

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}

OTES
Visible edge portion P5..P6 generated.
Visible edge portion P10..P1 generated.

gure 9f shows the closed figure resulting fronvinterpretation of the elements listed below. It is si
pure 9d , but makes use of changing the edge attributes between successive occurrences of CONNE
IDGE.

EDGE VISIBILITY (ON)
BEGIN FIGURE
ELLIPTICALARC(P1, P2, P3, (1,0), (0,1))
CONNECTING EDGE
EDGE TYPE(SOLID)
ELEIPTICAL ARC(P4, P5, P6, (0,1), (-1,0)) {see note 9}
EDGE TYPE(DASHED)
CONNECTING EDGE
ELLIPTICAL ARC(P7, P8, P9, (-1,0), (0,-1)) {see note 10}
EDGE TYPE(SOLID)
CONNECTING EDGE
ELLIPTICAL ARC(P10, P11, P12, (0,-1), (1,0))

milar to
CTING

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

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 symbol attri-
butes and placed with its reference point coinciding with each point in a specified
list of position points.

4.6.12.2 Attributes

he selection, sizing and placement of symbols is specified by the attribute elements SYMBOL SIZE,
JYMBOL COLOUR, SYMBOL ORIENTATION, and SYMBOL LIBRARY INDEX, ,These ar¢ further
described in 4.7.9.

4.6.12.3 Transformation of symbol elements

he vectors specified by the SYMBOL ORIENTATION eclement (see 4.7.9) are subject to the VDC-to-
Pevice mapping (see 4.4.7) as well as to both segment and copy transformation (see 4.10.4.2 and 4.10.5).

4.7 Attribute elements

Attribute elements determine the appearance of graphical ptimitive elements. Attributes are claspified as
dither individual attributes or attributes that may be -bundled. Table 2 lists the attributes [by this
dlassification.

Bundled selection of attributes implies that the appé€arances of graphical primitive elements are distinguish-
dble from one another when different bundles are-specified. The method of specification of the aspgcts of a
draphical primitive element that may be bundled may be chosen separately for each aspect. A further group
qf attributes called ASPECT SOURCE FLAGS (ASFs) takes the one of values ‘individual’ or ‘bundled’ to
gpecify the choice. There is one ASF for-each aspect that may be bundled.

here is a current modal value fof.every attribute. Elements are provided to change these moda] values.
he modal value established by setting an attribute remains until it is explicitly changed. All agtributes
eturn to their default values'when the BEGIN PICTURE element is encountered.

here is at least one bundle index associated with each of the graphical primitive element types|— line,
arker, filled area, @ad”’text. Line, marker, and text elements have a single associated bundlg index.
filled-area elemernis,have two associated bundle indexes, one for interior attributes and one for edge attri-
Qutes.

he value-ofieach bundle index attribute is modally bound to subsequent graphical primitive eleents of
e assogiated type. Distinct values of the bundle index correspond to distinct appearances of the graphical
primitive element.

For-individual attribute he rrent modal va is used to displav a eraphical primitive element. For attri-

butes that may be bundled a graphical primitive element is displayed as follows:

a) if the ASF for an aspect is ‘individual’, the value used is the current modal value (which is set
only by the individual aspect-setting elements);

b)  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 SETINDEX 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
SYMBOL ORIENTATION

The repulting appearance is interpreter .dependent, but the intent is that the interpreter render distingct
appeargnces of graphical primitive €lements for distinct values of the associated bundle index (or indexef)
by marjipulation of the attributes-that may be bundled. For example, LINE BUNDLE INDEX designatgs
distinct combinationg-of-the polyline attributes LINE WIDTH, LINE TYPE, and LINE COLOUR.

visually
Table 3 lists the aspects of.¢ach bundle.

Becausp inquiry of bufidle’ representations is not generally possible in a metafile environment, mixing ¢f
‘individual’ and ‘buhdled’ ASF values within a bundle will compromise the guarantee of distinguishability

of different bundte,indexes within that bundle at interpretation time.

In addifion tethe attribute elements listed in table 3, there are elements permitting the definition of "co
ittributes” from several of the graphical primitive elements. The following compound attribute |

pound
definedt—eg
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
CONNECTING EDGE
HYPERBOLIC ARC
PARABOLIC ARC
NON-UNIFORM B-SPLINE
NON-UNIFORM RATIONAL®B;SPLINE
POLYBEZIER
MARKER | MARKER TYPE POLYMARKER
MARKER SIZE
MARKER COLOUR
FILL POLYGON
POLYGON SET
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 COEQUR 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
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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 the 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
The LII

a)

b)
<)
4.7.1.2

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

a)

Line bundle

NE BUNDLE INDEX selects one entry in a table of bundled attribute values. The following attii-
butes ate in this bundle:

Individual line attributes

b)

58

LINE TYPE: determines the type of the line (for example, ‘dotted’, ‘dashed’, €te,) with whigh
the line is rendered;

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

LINE CAP specifies the appearance of the endpoints of lifie elements as well as the endpoints ¢f
individual dashes when dashed lines are rendered. The following cap styles are supported:

unspecified: no specific treatment is reqaired;

butt: the line is squared offtat the endpoint, there is no projection beyond the
endpoint;

round: a semicirculartarc with diameter equal to the line width is drawn arourjd
the endpoint and filled in (the drawn line thus projects beyond the eng-
point);

projecting square:  the'line is squared off at a distance equal to half the line width beyord
the ‘endpoint;

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

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

These styles may be applied to the open endpoints of line elements — those endpoints whi¢h
demark the beginning or ending of the entire line primitive — or to interior endpoints, whi¢h
correspond to the endpoints of individual dashes when a non-solid line type is in effect. The intg-

e—bY S—ol—be—teIprellr

dependent. Figure 10 illustrates the styles of LINE CAP.

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 distinct
elements comprising a compound line element. The following styles are supported:

unspecified: no specific treatment is required;

mitre: the outer edges of the two adjoining line segments are extended until
they meet at a point;
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The Picture Descriptor element LINE AND EDGE TYPE DEFINITION allows the precise definition
solid/gap sequences,whi¢h comprise a line or edge type. A definition is associated with an index t
eldment, and this index may be refered to within the picture by LINE TYPE and EDGE TYPE elemer

4.7.2 Marker attributes
4.1.2.X_Marker bundle

T

ISO/MEC 8632-1:1992 (E)
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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 comer;

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.

ment. Figure 10 illustrates the defined styles of LINE JOIN.

Both line caps and line joins behave as does line width with respect to transformation.
join are applied to the line in VDC space before any transformations are applied and they ar

ice space, conceptually after all associated transformations have been applied, and are imm
all transformations.

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

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

adaptive continue: the style is continuéd, but each vertex must be "inked" including v
at the ends of fhe line primitive which might otherwise not be
because of a-non-solid line type.

NOTE 3 The LINE TYPE CONTINUATION element is only permissible in Version 3 metafiles
fore only the ‘unspecified” style:igavailable in Version 1 and Version 2 metafiles.

d) LINE TYPE INITIAL OFFSET allows control of how much of the first cycle of a non-sol

full cycle.

RIAINE I I

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

If the

value of LINE WIDTH SPECIFICATION MODE is absolute then conceptually the line cdp and

b sub-

ject to all transformations associated with the line. Otherwise, they are applied to the line ix dev-

ne to

I inte-

Prtices
drawn

there-

d line

type to omit before drawing commences for a line primitive. It is specified as a fraction pf one

of the

by this

ts.

of by
o1

&

MARKER INFS lant n ey 3
MARKERBUNDEERENDPEXCSsereets-oneentry-h¢

TICH T

attributes are in this bundle:

ndled-attribute values. The following

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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Figure 10 — Examples of LINE CAP and LINE JOIN
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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 this bundle:

a) TEXTFONT INDEX: determines the style of the graphical display of the text characters;
b) TEXT PRECISION: determines the fidelity with which characters need be,displayed arjd posi-
tioned,;

¢) CHARACTER EXPANSION FACTOR: determines the deviation of-the character widtp/height
ratio from the ratio established by the font designer;

d) CHARACTER SPACING: determines the amount of blank space added between characers in a
string;

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

he representation and placement of text characters on a device is controlled by the attribute efements
EXT FONT INDEX, CHARACTER SET INDEX; ALTERNATE CHARACTER SET INDEX} TEXT
RECISION, CHARACTER EXPANSION FA€TOR, CHARACTER SPACING, TEXT CQLOUR,
HARACTER HEIGHT, TEXT SCORE TYPE;“and by the control elements AUXILIARY COLO[UR and
RANSPARENCY. The placement and orientation of text strings is controlled by the attribute efements
HARACTER ORIENTATION, TEXT/(PATH, TEXT ALIGNMENT, RESTRICTED TEXT TYPE, and
y the compound text path and the contfol element GENERALIZED TEXT PATH MODE. TEXT BUN-
LE INDEX is an index into the. text bundle table, each entry of which contains values for the aftributes
at may be bundled. Although'the placement and size of text can be precisely specified by the aftributes
entioned, the fidelity of reddering depends on the current TEXT PRECISION.

he choice of characterfont (that is, the style of the characters to be displayed) is determined indepgndently
the character set.However, the specified font will only have meaning if it is related to the charjcter set
ing used. Times Roman and Courier Bold Oblique are examples of commonly used fonts for Latip-based
phabets.

o 4 Bamogo0n-40"Yd- &

e attributes in the character representation and placement group (above) and TEXT BUNDLE [INDEX
ay be thanged within a string. A TEXT element or RESTRICTED TEXT element is tagged {o show
hethet or not it is complete. If not complete, the element provides only the first portion of the stripg. The
EXT element or RESTRICTED TEXT element may be followed by the desired text attribute elgment(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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NOTE 1
Table 5 — Cases allowing display of partial text
Path | Vertical Alignment Horizontal Alignment
‘right | normal vertical or | normal horizontal, left,
baseline or continuous (0.0)
left normal vertical or normal horizontal, right,
baseline or continuous (1,0)
down | top, capline, normal normal horizontal or centre
vartinal A
continuous (0,1)
up baseline, bottom, normal | normal horizontal or centre
vertical, or
continuous (0,0)
The four|values of TEXT PATH define four special cases of the generalized text path, with paths which are straigh

lines poipting from the text position point in four indicated directions. For any @b the four values of TEXT PAT}

when the

bute settings in ‘axis-tangential’ mode.

When (]

VY LIVIL \J

along th

END COMPOUND TEXT PATH elements and positioned*at the text position point according to the TEX]
ALIGNMENT. The orientation of the characters along-the path will depend on the mode. If the mode i

‘non-tan

orientation vectors — each character has the same(orientation regardless of the path direction. If the mod
fangential’, the characters are positiongd-along the path and for each character the character orienta-
tion vecgors are rotated by the angle defined by the tangent to the path at the character’s position — thi
orientation of each character depends upor the path direction at the character’s placement point. In al

is ‘axis-

cases, th

the anglg and the ratio of the vector.lengths have the same effect as for mode ‘off’ (see figure 21, figure 22

and figu

When the GENERALIZED TEXT PATH MODE is ‘off’ the escapement between characters will depend o

TEXT P
PATH ij
characte|

When th
will be
along th

generalized text path mode is ‘off’, the same effect can be achieved with a straight path and appropriate attr

ig_tan 3o 143 A -
E}IERALI’7E“ TEVT PATH }V’IODE isS llUll LalléCllLl(‘u [0)4 a)\m talléClllel 3 I.llb blllllg iS 1dia Oy

¢ current text path as specified between the preceding BEGIN COMPOUND TEXT PATH an

gential’, the characters are positioned along\the path and oriented as indicated by the characte

e angle between the up and base vectors of CHARACTER ORIENTATION is preserved and bot

e 23).

ATH and will be, computed by adding the width of the character to the character spacing if TEX]]
‘left’ or ‘right>-and by adding the distance between the top and bottom lines of the character to th:
I spacing if the TEXT PATH is ‘up’ or ‘down’.

¢ GENERALIZED TEXT PATH MODE is ‘non-tangential’, or ‘axis-tangential’ the escapcmen
tomputed by adding the width of the character to the character spacing. This escapement will b

p (‘nmpmmd text pmh

(U'-gm’_Ji-J-c—ﬁ

- (Y
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—

-

—

A%

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 w1thm a smng The

ete ment.
htents
F are
"TER
tand-
jance

SET
set is

The
NATE

mean-
[ST.

Th¢ font coordinate system is illustrated in figure 11. The'character body encloses all of the drawr] parts
(kejming excepted) of all characters in the font (that i§, no descender extends lower than ‘bottom’, and no
acdent mark or oversized glyph extends higher thantop’). The left and right edges of the character) body
maly be defined on a per-character basis to accomimodate variable widths and proportional spacing| It is
expected that font designers will specify some fonts having kemns extending beyond the character (body.
The body exceeds the actual character width and height as necessary to provide adequate white |space
betiween characters, such that text is readable and adequately separated when adjacent character bodjes are
flufh (that is, when CHARACTER SPACING is 0). The character body is defined in this way to bermit
alignment of multi-line text witHout overlaps in the metafile environment. The CHARACTER HHIGHT
spdcifies the VDC distance befween the capline and baseline of the font (see figure 11). The CHARA[LCTER
EXPANSION FACTOR spécifies the deviation of the width to height ratio of the characters from the ratio
indicated by the font designer (see figure 12). CHARACTER SPACING specifies how much addjtional
space is to be inserted between two adjacent character bodies (see figure 13). If the value of CHARA[CTER
SPIACING is zerothe character bodies are arranged one after the other along the TEXT PATH with only
thd intercharacter-spacing designated by the font designer. If the value of CHARACTER SPACING is
positive, additional space is inserted between character bodies. If the value of CHARACTER SPACING is
negative, adjacent character bodies overlap although the characters themselves might not. Charactef spac-
ing is.specified as a fraction of the CHARACTER HEIGHT.

(93

skew, and distortion of the characters and also determme 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)

Y
A

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
tl , i i 1 ; HT and
CTHARACTER ORIENTATION are decoupled to permit changing character height (but not-ori¢ntation)
within a string. Thus, to the metafile interpreter the absolute lengths of the vectors in \CHARACTER
OQRIENTATION are not significant; only their directions and the ratio of their lengths are significa

1

1

g

'he ratio of the length of the width vector to the length of the height vector is used to-sealc the CHARAC-
'ER SPACING for text paths ‘right’ and ‘left’, and the CHARACTER EXPANSION FACTOR in all
ases, before these are used to display the text.

TEXT PATH has the possible values ‘right’, ‘left’, ‘up’, and ‘down’. It.specifies the writing dirgction 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 vecter;

down: means 180° from the character up vector,

]

or the ‘up’ and ‘down’ text path directions, the characters are arranged so that the centres of the dharacter
odies are on a straight line in the direction of-the up vector of CHARACTER ORIENTATION. | For the
eft’ and ‘right’ text path directions, the characters are arranged so that the baselines of the charagters are
dn a straight line parallel to the direction<0f the character base vector. These composition rules aliso hold
true when characters of different heights;-expansion factors, fonts, or precisions are intermixed in|a string
by means of attribute changes between non-final TEXT elements and subsequent APPEND THXT ele-
ments.
4
b
1]

o

-

\lignment of text is done with respect to a text extent rectangle, which is derived by joining the dharacter
odies of the characters in_the string according to the current status of the attributes and the comjposition
hles described. Alignment is performed according to the highest precision in the string.

Hor 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
LEET: leftmost edge of leftmost character hndy
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

The hoffi

mal ho

extent

final pa

If the v
value,
the text
gle. Fig

Ifthe v
‘continy
extent 1
Figure |

The for

‘continuous horizontal alignment’ (a real number normalized so that 1.0 corresponds to the width ¢f

zontal component of TEXT ALIGNMENT has five possible values: ‘left’y ‘centre’, ‘right’, ‘nof-
izontal’ and ‘continuous horizontal’. If the horizontal component is ‘left’,\the left side of the text
pctangle passes through the text position. Similarly, if the value is ‘right’/the right side of the text
ectangle passes through the text position. If the horizontal component'is ‘centre’, the text positign

ical component of TEXT ALIGNMENT has seven pessible values: ‘top’, ‘cap’, ‘half’, ‘base[’,

, ‘normal vertical’, and ‘continuous vertical’. A _vertical alignment value of ‘top’, ‘cap’, ‘half’,
pr ‘bottom’ causes the text to be moved such that the corresponding defining line of the text extent

clause 5, at text element elaboration time and thereafter treated as above. For all values of TEX[T
MENT the alignment value applies:t0 the complete text string, which may be compriscd of nop-
tial strings and a final partial string.

hlue of the horizontal component of TEXT ALIGNMENT is ‘continuous horizontal’, an additiongl

extent rectangle) is used ‘as an offset from the text position to the left side of the text extent rectan-
fure 18 illustrates the sense of positive and negative values of ‘continuous horizontal alignment’.

lue of the vertieal-éomponent of TEXT ALIGNMENT is ‘continuous vertical’, an additional valug,
Jous vertical dlighment’ (a real number normalized so that 1.0 corresponds to the height of the text
ectangle) is\used as an offset from the text position to the bottom side of the text extent rectangle.
8 illustrates the sense of positive and negative values of ‘continuous vertical alignment’.

vector |

,gomg examples have been illustrated for the case of the character up vector and the charactcr bage

sides remammg 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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L

—

Ilg_

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

Appended String = Wide

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, t6p.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)
TEXT PATH = right
X
TEXT ALIGNMENT = (continuous horizontal| continuous
A B C D vertical, —0.25, —0.25)
TEXT PATH = right

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

A B C D TEXT PATH = right
String 1 = ABCD

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

m
-

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

TEXT ALIGNMENT = (continuous hofizontal, top, -2.0, 0)
TEXT PATH = down

String 2 = EFGH

O 0O, >
LT O Mm'm

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-justi h consisting of a single string specified by a single TEXT element. To ensure that ascenders and
desdenders do not interfere between rows and that, in addition, there is a space of at least one-half the maximumn size
of al character between the descenders of one row with raised accent marks or oversized glyphs of another fow; [T[EXT
ALIGNMENT should be set to [‘left’, ‘continuous vertical’], and the continuous vertical value should-beé’set fo 0.0.
, output the first row with the text position equal to the lower-left corner of the string. Now, sét, the contjnuous
vertical value to 1.5, and output the second string with the same text position. This places the second row belgpw the
firs{ because of the change in alignment. The last two rows are output in the same way with(the’continuous vertical
e set to 3.0 and 4.5, and the text position parameters to TEXT unchanged. A value of 1.0 assures no gverlap
betyeen rows; anything greater than 1.0 guarantees additional non-printing space. TEXT/PRECISION is uped to
spefcify the ‘closeness’ of the text representation at metafile interpretation in relation to that defined by the
othbr metafile text attributes and the clipping currently applicable. The following precision valugs are
deflned:

dtring: The complete text string is generated in the requested text font and is positioned by jalign-
ing the string at the given text position. Textheight and CHARACTER EXPA SION
FACTOR are evaluated as closely as possible ‘given the capabilities of the metafilefinter-
preter. The CHARACTER ORIENTATION (text vectors), TEXT PATH, TEXT ALIGN-
MENT, and CHARACTER SPACINGeed not be used. Clipping is done in an jmple-
mentation dependent fashion.

¢har: The complete text string is gerierated in the requested text font. For the representation of
each individual character the aspects text height, the text vectors, and CHARA{TER
EXPANSION FACTOR are evaluated as closely as possible, given the capabilities jof the
metafile interpreter. The spacing used between character bodies is evaluated exactly; the
character body, for this purpose, is an ideal character body, calculated precisely frqm the
text aspects andithe font dimensions. The position of the resulting text extent par nllelo-
gram is deteffhined by the TEXT ALIGNMENT and the text position. Clipping is per-
formed at Ieast on a character by character basis.

stroke: 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 rectangle.

‘Stroke’ precisiom-does not necessarily mean vector strokes; as long as the representation adheres [to the
rulks governing stroke precision, the font may be realized in any form, for example by raster fonts.

THXT SCORE TYPE is used to specify methods of scoring text strings. Each score type may be * pff” or
‘o’ ~Any number of score types may be ‘on’ simultaneously.

The TEXT atiributes also apply o the RESTRICTED TEXT primitive. Because Jetermimation 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 afe adjusted in an implementation dependent manner to achieve the required restriction. The adjus|
ment of| attributes pertains only to the restricted string, and is applied conceptually to the "realized" atttibuje
values, fi.e., those values that are actually used for the display of the string.

The RESTRICTED TEXT TYPE element specifies the manner in which the string specified with the RE$-
TRICTED TEXT will be restricted. The restriction area may be a box, a parallelogram, or a'band according
to the character orientation and the generalized text path mode.

When the generalized text path mode is ‘non-tangential’, the text restriction band is defined by the arga
swept dut by a vector of length delta height, as specified in the RESTRICTED TEXT element, in the direg-
tion of |the character up vector which traverses along the compound text pathi-When the generalized tekt
path mgde is ‘axis-tangential’, the text restriction band is defined by the are&swept out by a vector of length
delta h¢ight in the direction of the character up vector rotated by the angle defined by the tangent to the path
at that point, which traverses along the compound text path.

For the[purpose of describing the effect of RESTRICTED TEXT TYPE, the following terminology is used.

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

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

The es¢apement direction is defined to.be: the horizontal direction, if the generalized text path mode [is
‘off’ arjd the value of the TEXT PATH element is ‘left’ or ‘right’; the vertical direction, if the generalized
text path mode is ‘off’ and the value of the TEXT PATH element is ‘up’ or ‘down’; along the compound
path, if|the generalized text path mode is ‘non-tangential’ or ‘axis-tangential’.

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

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

triction area in the vertical direction and the width of the string exactly fits the ar¢a
frrthe-horizomtat 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: As ‘isotropic-cap’ but BOTTOMLINE to TOPLINE is used for the vertical meas-
urement.

justified: 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.

Thesearcittustrated- i figure26-
NOTES

4| The RESTRICTED TEXT TYPE element, which defines the e way in which the text string is to ﬁ e box, is only
d¢fined and permitted in Version 3 metafiles. Any of these styles is valid in Version 1 and Version 2 metafi
ever there is no element to select amongst them.
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nfined exactly to the restricted text area. These combinations are: when generalized text path mode [is ‘axis-
uI1gent1a1’ and the character base vector of the CHARACTER ORIENTATION clement is not in the same dirgction as
the default direction. In these circumstances the character cell may be skewed-with respect to the escapemept direc-
tipn and 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 @ C“
~/
boked—all Dog D O 9
isotropic—cap Dog D @ C”
~/
isotropic—all Dog D O g
justified What is this What is  this
example 1
justified What is this What is this
exa1’nple2

Figure 20 — Examples of RESTRICTED TEXT TYPE
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non-tangential
Tangent Tangent
to path Character Orient topath
vectors and axis
are not rotated or
relative to the
path.
Only position is
relative to the path.
Thngent
t¢ path
Tangent
to path

Non-Skeweﬂ

axis-tangential

Character Orient
axis is along the
tangent to the
path

Skewed

Figure 21 — Illustration of the modes of GENERALIZED TEXT PATH MODE
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CHAR
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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&
%,
“

Concepts

Non-tangential

Up

Y

Axis-tangential

Up

Base
N abar Meviamtntiam
wvilaraclier uviiciiiatiuuli

INon-tangential

Base

Axis-tangential

Up

Character Orientation

A

Character Orientation

Up

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 n R R
Alignment: Alignment: Alignment:
Right, Base Right, Half Right, Cap

"/
R - R R g
n B

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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Concepts

4 =Position Point from TEXT element

Alignment: Alignment: Alignment;
Left, Base Left, Half Left, Cap

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

2o
P i P R R R

Alignment: Alignment: Alignment:

Centre, Base Centre, Half Centre, Cap

fa R R R i

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:

4.

IN

4.

4,
filled-area elements are rendered:

c)
d)

a)
b)
)

7.4.3.1

7.4.2 Edge bundle

The EDGE bundie is associated with the edge attributes of filléd-area elements. The EDGE BUNDLE
[DEX selects one entry in a table of bundled attribute values¢ The following attributes are in this byindle:

7.4.3 Individual fill attributes and usage offill attributes

X —sohd—ppttern’,
‘hatch’, ‘empty’, ‘geometric pattern’, or ‘interpolated’) is used to draw a filled-arca elepieny;

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 ‘follow’
area is considered as part of the representation of the interior);

HATCH INDEX: determines which hatch style is used if ‘hatch’ interior style is selected;

PATTERN INDEX: determines which entry in the pattern table is<bsed if ‘pattern’ interigr style
is selected or the geometric pattern to be used if ‘geometric pattern’)interior style is selectefl.

EDGE TYPE: determines the line type with whichthe edges are drawn,
EDGE WIDTH: determines the width of the-¢dge;
EDGE COLOUR: determines the colouriin which the edge is drawn.

Interior styles. The INTERIOR-STYLE attribute selects one of the styles in which the intefiors of

hollow: No filling; but the boundary (bounding line) of the filled area is drawn using|the fill

colour ceturrently selected (either via FILL BUNDLE INDEX or FILL CQLOUR
depefiding 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 linetype and
linewidth of the boundary are implementation dependent.

solid: Fill the interior using the fill colour currently selected (either via FILL BUNDLE
INDEX or FILL COLOUR depending on the corresponding FILL COLOUR ASF).

pattern: Fill the interior using the pattern index currently selected (either via FILL BUNDLE
INDEX or PATTERN INDEX, depending on the corresponding PATTERN [NDEX
ASHasamrimdex imto the pattertableor thegeometricpattern-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 defined in the
CGM. An arbitrarily complex arrangement of hatch lines and inter-line spaces may
be defined, and direction vectors for either single hatch or cross hatch 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 filling interior
with the normal HATCH INDEX element when the interior style is ‘hatch’.
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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 index

currently selected (either via PATTERN INDEX or FILL BUNDLE INDEX, depend-

ALININIOYN A CIT

4.7.4.3.
ferent s
area pri
through
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DEFINITION element associates the index with a segment which is used to fill th
interior.

P Interpolated interiors. The metafile provides a general purpose clement for defining several di
fyles of interpolated interiors. A solid but continuously graded colour interior is defined for filleg
mitives. Conceptually a graded-colour plane of infinite extent is defined andthis is "extruded
the interior of filled area primitives to define the appearance of the interior.

A numbper of styles are defined. For each style, the parameterization of the element defines a "referend
'y" — two parallel lines, an ellipse, or a triangle — and then defings eelour interpolation poin
whose positions are defined relative to the reference geometry. Colours in theparameter list of the elemel

geomet

are assi
centric
The fol

paral

oned to these latter points. For some of the styles (parallel and elliptical), multiple parallel or con-

bands (stages) of independently interpolated colour may be definéd.

owing styles are defined:

lel:

elliptical:

triang

The pa

bular:

rules of

mode.

This is a multi-stage style. Each stage is a infinite band bounded by two parallel lines.
reference colour is defined on each parallel line. Colour is constant along any parall

line within the band and is equal to the linear interpolant of the reference colours. Out-

side of the outer-most defined bands’ (in the two semi-infinite half planes) the colour
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 coloyr

defined on each of the~inner and outer bounding ellipses. Colours are constant alor]
ellipses which are concentric to the reference ellipse. The colour at any ellipse within
band is constant_and‘equal to the linear interpolant of the reference colours on the tw
bounding ellipses/ Outside the outer-most defined ellipse the colour is constant ar
equal to the-cofresponding outer-most reference colour. Inside the inner-most defing

ellipse the-colour is constant and equal to the corresponding inner-most reference colouf.

Colours-are associated with three points defining a triangle. The unique bi-linear inte

polated colour is defined at each point in the interior of the triangle. Outside of the triap-

gle the colour is defined to be constant on rays from the centre of the triangle to infini
and equal to the interpolated colour value on the boundary of the triangle.

nt
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ramieterization of the element defining interpolated interiors is consistent with application of th
INTERIOR STYLE SPECIEICATION MODE i : . Finters T1 o

geometry and style defined by the element transform or do not transform according to the value of the

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

IC

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-

D 19 OMECT) Q1] PONAING 10 1NE

b) EDGE JOIN specifies the appearance of edges at the vertices of filled-area elementsCor“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 respectt¢-transformatiopn. 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 beHaviour 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 eglement.

d) EDGE TYPE INITIAL OFFSET allows control of how’much of the first cycle of a non-solid line
type to omit before drawing commences for a ling\primitive. It is specified as a fraction|of one
full cycle.

The Picture Descriptor element LINE AND EDGE TYPE DEFINITION allows the precise definition of the
sqlid/gap sequences which comprise a line or edge'type. A definition is associated with an index [by this
elpment, and this index may be refered to withifi‘the picture by LINE TYPE and EDGE TYPE elements.

4]7.5 Specification modes and transformation of aspects

The CGM 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;
scaled: Specification units are a scale factor to be applied by the interpreter to a fevice-
dependent "nominal" measure;
fractional: Specification units are interpreted as a fraction of the horizontal dimension of the|default
device viewport;
mm: Specification units are millimetres.
Attofihese modes are permitted i Version 3 metafiles. Only -absoiute —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 picture but not in terms of actual physical measurements; it 1s device 1naepenacnt
PRI, S, S wnlatl ol 4 annlh Atlaawn ot Al ionlax

in glvmg a plcture whose components maintain a fixed 1c1c1uuu>1up to each other at all umpmy’ 3iz4s,
but it does not provide for invariant actual sizes across a range of picture sizes.

‘mm’ gives a precisely controliable way of specifying the sizes in terms of their actual physig
measurements 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.

, colours are described by a colour model together with a specification-0f colour coordinates in the
colour ppace of that model. Colour models define a colour coordinate systém and a subspace, within whi¢h

(the default), CIELAB, CIELUV, CMYK, and RGB-related. The s€lection of one of these models is magle
in the

rrelates of hue, lightness,and/chroma. CIELAB and CIELUYV closely approximate a uniform colopr
space qver small distances, and provide an approximately uniform measure of perceived colour differencgs.
CIELUV is commonly used-for applications involving self-luminous displays where the additivity provided
by its pssociated chromadti¢ity diagram is important. CIELAB is more commonly used in surface colopr
applications and for the paints, plastics and textile industries.

The CMYK colourqmodel is based on the subtractive colour mixture of cyan (C), magenta (M) and yellgw
(Y) primaries-with the inclusion of black (K). This model is used primarily in the printing industry. In the
CGM, the quantities C, M, Y, and K represent the relative area occupied by a colorant at a particular 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 praciice, black colorant 1S added 10 increase ihe 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).
e space is colorimetrically precise and covers all perceivable colours. It is based on properties of the humau[n visual

syftem, determined by extensive experiments in colour matching, rather than on the properties of any particufar dev-
icé. In 1964, the CIE defined a new 10° standard observer for matching colour fields from 4° to 10° in angular sub-
temse. As smaller colour fields are expected in computer graphics, the 2° 1931 Standard Observer, was selected

It is recognized that the general problem of appearance matching has not been complétely solved. Howeyer, this
stqndard uses the best available and internationally recognized approach, which is the CIE system of colorimetfy.

4 | The specification of a colour in the reference colour system can be made by reporting its XYZ tristimulup values
for its X, y, z chromaticity coordinates, which are given by x = X/T, y = Y/T,-where T = X+Y+Z. Plotting the y
chiromaticity coordinate versus the x chromaticity coordinate for spectral colours results in a horseshoe shapgd curve
own as the spectral locus. If, for example, the colours available from an RGB system are transformed into ¢hroma-
tidity coordinates, they will fall within a triangle whose vertices are defin¢d by the RGB primaries of that systen.

e reference colour space is normalized such that the Y tristimulus value is 1 for the reference white to
allow for simplicity of conversions from colorimetric values)to other colour spaces.

NOTE 5 This differs from the CIE recommendation ofmiormalizing Y of the perfect reflecting (or trangmitting)
diffuser (reference white) to exactly 100.

The colour calibration, as provided by the COLOUR CALIBRATION element, depends on the coloyr space
splecification. The calibration data for all colour spaces contain a reference white value to allow for how
c@lours are perceived in relation to the viéwing environment. This is the set of CIEXYZ values of the refer-
ence white (X,,, Y,, Z,).

The reference white value is the only calibration data applicable to the CIELAB and CIELUYV| colour
spaces.

dditionally, the calibration data for the RGB colour space consists of a 3x3 matrix, specifying the
[EXYZ values of each'of the RGB primaries, as well as look-up tables for non-linear RGB values.

A

q

The calibration dara’ for the CMYK colour space consist of CMYK grid locations and corresponding
CIEXYZ value$-No calibration data are available for standard ink sets.

F

pr RGB-related colour spaces, the calibration data include a second 3x3 matrix in addition to the falibra-
tipn data for the RGB colour space.

Fpr_details of conversion between each CGM colour space and the CIE reference colour spdce, see
armex G, which has been exiracied from annexes I, J, ndation
T.412/1S0 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-

N NOorm 21101 all e ne_propex i N ple-or- 4-tuple

al components represents equal weights of the colour components. For any given component, dre

betweern). For the RGB colour space, for example, (0,0,0) thus represents black, (1,1,1) represents whit¢
and (x,X,x) with x between O and 1 represent shades of gray. For the CMYK colour space the opposite
holds: (0,0,0,0) represents white (i.e., substrate with no ink) and (1,1,1,1) represents bldek (i.e., maximu
ink).

For dirdct colour specification in CIELAB, CIELUV and RGB-related colour spages, each component of |a
3-tuple Is represented through a scale and offset factor.

NOTE 6 For example, a defined colour component value labelled x is represented by sx+o, s and o being the scal
and offsgt.

o

(€]

No range is specified as in the RGB and CMYK colour spaces, TFhis is due to the fact that the visibl
colours feither do not fill, or are not normalized to the unit cube as‘for RGB and CMYK colour spaces.

The CQLOUR CALIBRATION eclement provides for the seleéction of proper combinations of its param¢
ters, indluding the choice that no calibration should be applied.

There i$ a Metafile Descriptor element, COLOUR VALEUE EXTENT, which allows metafile generators 4o
specify|the minimum and maximum metafile colour values for RGB and CMYK colour spaces; thege
corresppnd with the abstract (0,0,0) and (1,1,1)for RGB, and (0,0,0,0), (1,1,1,1) for CMYK. For CIELAB,
CIELUYV, and RGB-related colour spaces, this-élement specifies the scale and offset parameters.

4.7.7 Pick identifier

The pick identifier is associated with graphical primitive elements within segments (see 4.10). It is the only
attributg element which does‘not affect the appearance of a graphical primitive element. It merely estab-
lishes al means of identifieation of primitives within segments at metafile interpretation. The PICK IDEN-
TIFIER element has ne graphical effect.

4.7.8 (Jompound text path

The BHGIN COMPOUND TEXT PATH and END COMPOUND TEXT PATH elements delimit a com-
pound fexODpath. These elements permit the definition of a path that consists of a number of distinct elg-
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
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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.

4.719 Symbol Attributes
Thé¢re are no bundled symbol attributes — all symbol attributes are individual.

Selkction 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-RIST associates|index
valpes with symbol library names. Access to symbol libraries and symbols is analogous to access 0 text
forlts and glyphs. The SYMBOL LIBRARY LIST associates the names of external libraries with i dexes
for| internal 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 font for text
display; and POLYSYMBOL selects the particular symbol, just as, the) character codes within text §trings
select glyphs.

Th¢ symbol coordinate system is illustrated in figure 27. The Symbol extent box is the design size pf the
symbol. It is used to define the transformation to scale thexsymbol to the size specified in SYMBOL SIZE.
Th¢ symbol need not be entirely contained within the §ymbol extent box. Each symbol has a ref¢rence
point (though all symbols in a symbol library need not-have the same reference point). The symbol’s refer-
enge point is aligned with each point in the list of position points specified in the POLYSYMBOL element.

The SYMBOL SIZE specifies the VDC sizesto which the design height of the symbol (the design diptance
betiween the top and the bottom of the symbel extent box) and the design width of the symbol (the design
distance between the left and right side.of the symbol extent box) shall be scaled for symbol display.

SYIMBOL ORIENTATION specifies a symbol up vector and a base vector, which define the orientation,
skg¢w, and distortion of the symbel.

The way in which softwaré_invoking the metafile generator and/or the metafile generator itself may use
SYYMBOL ORIENTATION is described in this subclause. To generate the SYMBOL ORIENTATION and
SYIMBOL SIZE elements, a vector whose length is the symbol height and whose direction is the desired
symbol up vectords,ereated. A second vector is also created whose length is the symbol width and whose
direction is negative 90° from the up vector. This pair of vectors may be transformed before being passed
to the metafile\generator to generate the SYMBOL ORIENTATION and SYMBOL SIZE elements. | If the
reultant vectors are not orthogonal, the symbol extent box becomes a parallelogram, and the symbol is
sk¢wed. \IT the positive angle from the up vector to the base vector is less than 180°, the symbol is mirror
impged. The height and width parameters of the SYMBOL SIZE element are derived from the trans rmed
length and width vectors, and the indicator as to how the inferpreter 1s to scale the Ssymbol 1§ 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

Ekternal elements communicate information not directly related to the generation of a graphieal| image.
They may appear anywhere in the CGM.

e MESSAGE element specifies a string of characters used to communicate information to operators at
M interpretation time. This element is intended to be used to provide special devicecdépendent ihforma-
tipn necessary to process a CGM. Control over the position and appearance of the character string is not

e APPLICATION DATA element allows applications to store and access$ pn’vatc data. This elgment is

JRPRRSRURS TS Y Ny T EURPs I MO SU I ERpNp

ta grapmcal element and its m[elprctduon will have no effect on the picwic pluuuu,u Uy an uuupucl.

Fpr specification of non-standardized graphical effects, the ESCAPE “and GENERALIZED DRAWING
PRIMITIVE elements are provided. These elements may have an“éffect on the picture produceql by an
interpreter.

&

10 Segment elements

4/10.1 Introduction

e

1 the CGM Versions 2 and 3, graphic objects'may be grouped in segments. Each segment is identifljed by a
uhique segment identifier. Segments may have the attributes:

a)  transformation;
b)  highlighting;
¢)  display and pick pfiority.

hese may be defined at segment definition time, before the first graphical primitives of the segmen{. Once
fined, they shall netbe changed.

o —

nly elements inside segments are affected by the segment attributes.

e segment'elements are divided into two groups, the segment control elements and the segment gttribute
elements.

e segment control elements 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 pnm1t1ves and attri-
butes tha ¢ at e , C d
the bounds of the plcture in Wthh they are deﬁned — they may be deﬁned elther in the chture Descriptd
or in thg picture body.

—

Defining a local segment in a picture body automatically includes that segment in the picture’s imagg¢.
Local s¢gments defined within the Picture Descriptor are not automatically included in the picture’s imag]
but may be referenced from within that picture. Global segments can be referenced by any)of the picturg
in the mfetafile in which they are defined.

v O

4.10.2.1 Location of, and access to, global segments

A globdl segment is delimited by the BEGIN SEGMENT and END SEGMENTelements. Global segmen
are defined in the Metafile Descriptor. They are not a part of any picture within the metafile. They shall i
accessefl from within individual pictures by the COPY SEGMENT (se¢ 4.10.5) element. The COPY SEG
MENT felement incorporates the segment into the open picture in the, same way for both local and global
segments.

QO wn

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 Metafile Descriptor State
(MDS) |or the Picture Descriptor State (PDS). BEGIN-SEGMENT changes the state to Global Segment
State ((4SS) or Picture Descriptor Segment State (DSS) respectively.

NOTE -~ In Version 2 metafiles segments are not allowed to be defined in Picture Descriptor State.
4.10.2.3 References to global segments

Within |pictures, no elements are allowed that would modify the contents or default appearance of global
segments. This restriction preservesthe logical independence of pictures and the ability to randomly access
pictures. The only references to (global segments within pictures shall be by using the COPY SEGMEN[I
element.

4.10.2.4 Association of ¢ontrol and attribute elements with primitives inside segments

The cutrent modal values of control and attribute elements are associated with the primitives inside locgl

Descnptor) and local segments Wthh are deﬁned in the Picture Descnptor as they are in local segmcnts
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

Thé contents of a segment are delimited by the elements BEGIN SEGMENT and END SEGMENT [which
are|delimiter elements. The elements in between these two delimiters are a part of that segment..-Each seg-
meht has an identifier associated with it. No two global segments shall have the same identifier gnd no
locpl segment shall have an identifier which is the same as either a local segment in the same. picture or the
sampe as a global segment.

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 after the segment has been opened with the BEGIN SEGMENT element. When a segment is opened,
thel segment’s attributes are set to their default values. Segment(attributes, if set, shall be set immediately
after the BEGIN SEGMENT element and before any other type'of element. This structure is shown below:

BEGIN SEGMENT (Segment identifier)

Segment attributes

Allowed primitives, attributes and‘control 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
grdphical objects in the identified segment and will be used on interpretation. Clipping rectangles gre not
trapsformed by the segment transformation. It allows scaling, translation, and rotation of segmenty to be
defined during segment definition.

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.

transformation attribute of a segment may be defined by the SEGMENT TRANSFORMATION ele-
mgnt during the segment definition. A segment transformation is represented by a 2 X 3 matrix, comprising
x 2 scaling and rotation portion, and a 2 x 1 translation portion. If the SEGMENT TRANSFORMA-
TIDN element is not stored in the metafile, then all coordinate data is mapped using only the VPC-to-

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
lement onto zero and one respectively.

4.10.4.5 Segment pick priority

The pi¢k priority attribute of a segment is used to resolve the picking of segments which overlap: In the
abstrac}, the pick priority is a real number in the range zero to one. In the metafile, the pick-priority is
integer|in the range defined by the Metafile Descriptor element SEGMENT PRIORITY' EXTENT.
integer|pick 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 elemepnt
onto zgro and one respectively. Interpretation of SEGMENT PICK PRIORITY has-iographical effect.

4.10.5 |Copy segment and inheritance

The COPY SEGMENT element inserts the elements of the referenced S¢gment into the picture at the point
of occyrrence of the element. The elements copied may be altered imawariety of ways:

a) | The inheritance filter mechanism controls whether indiyidual attribute values are reapplied to the
elements.

b) | The clip inheritance mechanism controls whetherthe primitives in the segment are clipped to the
current clip rectangle or to a combination ofithe current and the segment clipping rectangles.

¢) | The primitive elements are transformed(by the copy transformation and optionally by the segment
transformation of the copied segment.according to the rules for transformation.

COPY|SEGMENT has a transformation matrix as a parameter. The copy transformation is applied to graph-
ical objects before they are copied. This also applies to clipping rectangles in the segment (see below).
Graphical objects may be transforméd-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 attributes associated on interpretation can be those bound to the segment being copied or can pe
imposdd by the inclusion-0f the INHERITANCE FILTER element.

The clipping associated-with a segment can be that associated with the picture at the time of the copy or can
be a combination 6fthe current clipping and the segment clipping when the CLIP INHERITANCE element
is used

The in]l\eritance filter mechanism allows the use of the current values of attributes and controls to be assogi-
ated wjth’the copied segment in place of the attributes and controls bound to the primitives when the sejg-
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
LAINLE DUINDLEG INDUDEA

LINE TYPE

LINE WIDTH

LINE COLOUR

LINE ATTRIBUTES LINE CLIPPING MODE

LINE CAP

LINE JOIN

LINE TYPE CONTINUATION

T AT TS TR TYIT AT

LINE TYPE INITIAL OFBSET
MARKER BUNDLENNDEX
MARKER TYPE

MARKER ATTRIBUTES MARKER SIZE
MARKER-€QLOUR
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
INTERPOIL ATED INTERIOR

Concepts

EDGE ATTRIBUTES

EDGE BUNDLE INDEX
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 CQLOUR
TRANSPARENCY
MITRE LIMIT

PICK IDENTIFIER

PICK IDENTIFIER

SYMBOL ATTRIBUTES

SYMBOL LIBRARY INDEX
S¥MBOL 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

AAADIKER OO AT A Qr

A1} example of the COPY SEGMENT element with the INHERITANCE FILTER element is as folloy

IVIAINKNEIN CULUUIN AJT

TEXT FONT INDEX ASF
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 (blue)

POLYLINE blue solid line
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) red dashed line

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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The d{

tion’.

If the yalue is ‘state list’; then the clip rectangle associated with primitives in the copied segment is that
the last CLIP RECTANGLE encountered during interpretation in the metafile element sequence prior to {
COPY| SEGMENT elément, that is, the value in the "modal state list".

If the

with the priinitives of the copied segment are ‘on’, then the resulting clipping boundary is the intersecti

of the
transf

COPY SEGMENT (2) red dashed line
red dashed line
blue solid line

Concepts

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 dashedline
INHERITANCE FILTER (LINE ATTRIBUTES,SEGMENT)

COPY SEGMENT (1) blué)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 line
green dashed line

END PICTURE
END METAFILE

value is ‘intersection’ and if both the modal state list clip indicator and the clip indicator associa

modal state list clip rectangle with the clipping boundary resulting from the application of the cg

scription 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 elem¢
that cqntrols clipping behaviour—=CLIP INHERITANCE. Its values may be either ‘state list’ or ‘inters

nt
PC-

of
the

ed
on

Py

P v to ¢l 1s 4 1 ratad +th-th T I aithapr indicatar 10 $ALE? than thar
TIITAtIVvIT tU IV blll} leLallslb ASSULTATCT WITIT UIC DT VO S I T T T T U atUT TS — Ui ey

no contribution from its associated clip rectangle. To illustrate: if TA and TB are copy transformations:
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BEGIN SEGMENT A
CLIP INDICATOR(ON)
CLIP RECTANGLE R1
POLYLINE P1

END SEGMENT

CLIP INHERITANCE (INTERSECTION)

€ is
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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.
Fdr example: :

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(RYintersection TA(ROQ)) intersection R3
forP1: TB(R2intersection TA(R1)) intersection R3
forP2: TB(R2) intersection R3

for P3; .\ R3

Ffom this examgple, it can be seen that the effective clipping "rectangle” can in fact be an arbitrary|convex
polygon. Annex D contains recommended fallback procedures for interpreters which cannot perfoym such
clipping.
S¢gment Transformations are never applied to clipping boundaries. The default value for CLIP 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 m:\jnr states and the elements (‘qncing state tran-
sitions are illustrated in the state diagrams, figure 28 and figure 29. The state transitions for the minor stat¢s
are defined in table 9.

The stafes in which each element is allowed for Version 1, Version 2, and Version 3 metafiles aresdescribdd
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 metafil¢” states, thege
definitigns are contained in the text of clause 5 for the minor metafile states (see 5.1).

This pr¢sentation of metafile states and explanation in terms of abstract interpreters is+Solely for the purpoge
of illusgrating and clarifying the rules of sequentiality of metafile elements. It is in/no way intended to man-
date thg behaviour 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 PFICTUKE
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 SEF-LIST
CHARACTER CODING ANNOUNCER
NAME PRECISION

MAXIMUM\VDC EXTENT
SEGMENTPRIORITY EXTENT

COEQUR MODEL
COLOUR CALIBRATION
FONT PROPERTIES
GLYPH MAPPING
SYMBOL LIBRARY LIST

kS
>
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>
>
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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

L OLR - SELECTION-MODE 23
DO TNV IOy T

AN} ) w) ) ey w 3

[NE WIDTH SPECIFICATION MODE(7), v1
[NE WIDTH SPECIFICATION MODE, v2/3

|l ale)

ARKER SIZE SPECIFICATION MODE(7), v1
ARKER SIZE SPECIFICATION MODE, v2/3
DGE WIDTH SPECIFICATION MODE(7), v1
DGE WIDTH SPECIFICATION MODE, v2/3
DC EXTENT

ACKGROUND COLOUR

EVICE VIEWPORT

EVICE VIEWPORT MAPPING

EVICE VIEWPORT SPECIFICATION MODE
INE REPRESENTATION

[l Bwlwlis+] Eolics Resl-di-d

z

fARKER REPRESENTATION

EXT REPRESENTATION

[LL REPRESENTATION

DGE REPRESENTATION

NTERIOR STYLE SPECIFICATION MODE

=

INE AND EDGE TYPE DEFINITION
[ATCH STYLE DEFINITION
SEOMETRIC PATTERN DEFINITION
'DC INTEGER PRECISION

'DC REAL PRECISION

IR BT P R S A

\UXILIARY COLOUR
RANSPARENCY

['LIP RECTANGLE
[LIP INDICATOR

INE CLIPPING MODE

NARKER CLIPPING MODE

DGE CLIPPING MODE

NEW REGION

AVE PRIMITIVE CONTEXT
RESTORE PRIMITIVE-CONTEXT

o2 bt | bt N N ] N A A N e =] =

S S Y R T A T o e I PRI I Il i et

R R R I Rl

ROTECTION REGION INDICATOR
FENERALIZED TEXT PATH MODE
MITRE LIMIT

'RANSPARENT CELL COLOUR

W W WWINRRNNNIND = = = WWWWEN NN [ I S S R R ] el el
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ISO/IEC 8632-1:1992 (E)

Maetafile states

CGM Major States

CGM Element

ver

M

PCS

MDS

DR
&)

GSS,
DSS

PDS

POS

LSS

v1(2)

vl

vl

<
3]

vl

<
—

<
[\%)

POLYLINE
DISJOINT POLYLINE

POEYMARKER
TEXT
RESTRICTED TEXT

ol e

bl e lie

Lol ake

APPEND TEXT
POLYGON
POLYGON SET
CELL ARRAY
GDP

KRR X

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 Bl S e e I S e

P e i S R Koo R 5

P i o i Sl i S

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

NON-UNIFORM RATIONAL B-SPLINE

POLYBEZIER
POLYSYMBOL
BITONAL TILE

TILE

LINE BUNDLE INDEX

L] R el

] S S

P R i e

LINETYPE

LINE WIDTH

LINE COLOUR

MARKER BUNBLE INDEX
MARKERTYPE

MARKER-SIZE
MARKER COLOUR
TEXT BUNDLE INDEX
TEXT FONT INDEX
TEXT PRECISION

CHARACTER EXPANSION FACTOR

CHARACTER SPACING
TEXT COLOUR
CHARACTER HEIGHT
CHARACTER ORIENTATION

= o b bt s om0 W L0 W WL W R R e e | e e e s R e s e e s e s e e e
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Table 8 — CGM Elements by their allowed states (continued)

CGM Major States

PCS MDS | DR | GSS, | PDS | POS | LSS
CGM Element ver 3) | DSS

1

v1(2) vl

<
3%}
<
'S}

vl

TEXT PATH

TEXT ALIGNMENT

CHARACTER SET INDEX

ALTERNATE CHARACTER SET INDEX

FILL BUNDLE INDEX
INTERIOR STYLE
FILL COLOUR
HATCH INDEX
PATTERN INDEX

EDGE BUNDLE INDEX
EDGE TYPE

EDGE WIDTH

EDGE COLOUR

EDGE VISIBILITY

FILL REFERENCE POINT
PATTERN TABLE(7), vl
PATTERN TABLE, v2/3
COLOUR TABLE(7), v1
COLOUR TABLE, v2/3
ASPECT SOURCE FLAGS
PICK IDENTIFIER

LINE CAP

LINE JOIN

LINE TYPE CONTINUATION
LINE TYPE INITIAL OFFSET
TEXT SCORE TYPE
RESTRICTED TEXT TYPE
INTERPOLATED INTERIOR
EDGE CAP

EDGE JOIN

EDGE TYPE CONTINUATION
EDGE TYPE INITIAL OFFSET
SYMBOL LIBRARY INDBX
SYMBOL COLOUR

SYMBOL SIZE

SYMBOL ORIENTATION
ESCAPE

MESSAGE

APPLICATION DATA

COPY SEGMENT
INHERITANCE FILTER

CLIP INHERITANCE
SEGMENT TRANSFORMATION
SEGMENT HIGHLIGHTING

SEGMENT DISPLAY PRIORITY
SEGMENT PICK PRIORITY

tail ok e Rl e Ra o Rl ol ool s
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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

Metafile states

END PICTURE

BEGIN SEGMENT

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

CHARACTERSET 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
EPGE-WIDTH SPECIFICATION MODE

Concepts

VDC EXTENT

BACKGROUND COLOUR

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

PakaRel kel

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

TRANSPARENT 'CELL COLOUR
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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 INPEX

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

TEXYT COLOLIR
E=a ey oy

TIOZS T

CHARACTER HEIGHT
CHARACTER ORIENTATION
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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

AL

Concepts

FIEEBUNDEEINDEX
INTERIOR STYLE
FILL COLOUR
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
COPY.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.

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.

PCS

MIDS Metafile Dec(‘.riptnr State

o}
lw]
T nunnwnwny

Mipor States :

FQS

TQS Text Open State

CHS
PRS

TAS Tile Array State

These elements have state rules which are different depending upon the metafile version. For(eyample,
COLOUR TABLE is not allowed in the picture body in Version 1 metafiles, but it is allowed in the-pictufe body
in Version 2 and Version 3 metafiles.

Picture Closed State

Defaults Replacement Mode
Global Segment State

Picture Descriptor Segment State
Picture Descriptor State

Picture Open State

Local Segment State

Figure Open State

Compound Path State
Protection Region 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 | GSS,LSS,POS | CPS

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 staté

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 procedares of the ISO International Registfa-

tion A

thority for Graphical Items. These procedures do not apply, to values and value ranges defined jas
being rgserved for implementation-dependent or private use; thesevalues and ranges are not standardized.

Applications therefore shall not usc parameter values in the reserved ranges for implementation-dependgnt

or private use. 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

GLYPH MAPPING LINE TYPECONTINUATION EDGE JOIN

SYMBOL LIBRARY LIST MARKER-TYPE EDGE TYPE CONTINUATION
BITONAL TILE TEXT.SCORE TYPE GENERALIZED DRAWING PRIMITIVE
TI RESTRICTED TEXT TYPE ESCAPE

for fonts, and suggests standard naming conventions to use in specifying or registering fonts (it does 1ot

itself, however,€stablish font registration procedures, a registration authority, or a font registry).
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Concepts Registration
/_;\
METAFILE
CLOSED
Begin
Metafile
Metafile Mitr:fjile
Descriptor
Element > End
( METAFILE External Metafile
DESCRIPTION Element

Begin
Picture

Picture Begin Ricture
Descriptor External
Element Element

5
PICTURE
CLOSED

External
Element

PICTURE
DESCRIPTION

D

Begin
Picture End
Body Picture

All CGM picture etements
except APPEND TEXT,"not final"TEXT,

External
"not 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
IN M
BEGIN METAFIL |END NETAEILE A /\

Metafile : 7 N\ <
Descriptor BEGIN SEGMENT
Element

GLOBAL

SEGMENT

OPEN

METAFILE
DESCRIPTION

END SEGMENT

BEGIN PICTURE Segment Attribute
Picture
Descriptor
Element

PICTURE
DESCRIPTION

PICTURE
CLOSED

External
Element

BEGIN PICTURE

END PICTURE

PICTURE
OPEN

END SEGMENT

Segment Attribute

All'Céntrol, Graphical Primitive, Attribute, Escape and

A External Elements except NEW REGION,CONNECTING EDGE,
APPEND TEXT,"not final"TEXT,"not 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.

114


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

5

ISO/IEC 8632-1:1992 (E)

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.

id¢ntification, and characteristics of the CGM.

The Picture Descriptor Elements (see 5.4) define the extent of VDC space and declarc the parameter

of

The Control Elements (see 5.5) specify size and precision of coordinate space and férmat descript
th¢ CGM elements.

THhe Graphical Primitive Elements (see 5.6) describe geometric objects in the CGM.
THe Attribute Elements (see 5.7) describe the appearance of graphical primitiye elements.
The Escape Elements (see 5.8) describe device- and system-dependent ‘eléments used to construct a p

THe External Elements (see 5.9) communicate information not diréetly related to the generation of a
cal image.

The Segment Elements (see 5.10) provide for the grouping dnd manipulation of elements.

The format used throughout this clause to define the Metafile element set separates functionality fro

in,

de
PO
tin
dej
Ty

e Metafile Descriptor Flements (see 5.3) describe the functional content, default con

itions,

attribute elements for the entire picture.

e metafile version in which an element may appear is specified in table 8. Figure 28 and figure 29
e elements causing state transitions forunajor metafile states. These definitions are contained in the
s clause for the minor metafile states:(see table 9). For elements whose state restrictions differ dep
the metafile version, the state restrictions are described in the individual element descriptions
juse.

e data types used in this clduse and elsewhere in this International Standard are defined in table 10

pe IX parameters, useéd/as enumeration selectors in some elements, have a fixed number of valu
fined and standardized meanings, and have other values available for implementation-dep
finition and us€.)The standardized values may be expanded in future versions of the CGM. Tq
ssible conflict, with user-defined values, the standardized and user-available values are assigned
ct ranges of the IX parameter. Negative values of IX are allocated for private or implemer
pendentmeanings, and non-negative values are reserved for (future) standardization.

modes

ons of

cture.

braphi-

m cod-

r. Each element is named, the parameters are described, data types are listed, and a description of| impli-
cif relationships is added to clarify how the element fits into the system.

define
text of
ending
of this

bs with
endent

avoid
to dis-
tation-

sms of

pe-SF (string fixed) parameters are not subject to the character set control and switching mechani

ty

fal .
PC O Pal dllICITIS (SCC 4.5.9.0).

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.
LU Cotour \,1, fthevatue Ul \,ULUUI\ SELEC TFHON Iviuur. TS muc)\cu
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.
Integer Number with no fractional part.
X 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 coordinates of a
point in VDC space.
R Real Number with integer and fractional portion,-only one of which
need exist.
B String Sequence of characters.
VDC | VDC value Single real or integer value (as detérmined by VDC TYPE)
in VDC space.
BS 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 resolution of SS (to VDC or R) for cach affected
primitive and aspget.
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.
vVC 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 Viewport-Point Two VC values representing the x and y coordinates of a
point in viewport specification space.
18 8-bitUnsigned Integer An unsigned integer in the range 0..255, represented in each
of the encodings with a precision equivalent to 8 binary bits.
U132 \P32-bit Unsigned Integer | An unsigned integer in the range 0..(2°! - 1), represented in each of
the encodings with a precision equivalent to 32 binary bits.
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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),

number of standardized techniques defined in this part of this
International Standard

which consists of a compressed stream of the binary representations of
other CGM datatypes (e.g., colours), compressed according to one of a

SDR | Structured Data Record | A record of data comprised of a list of zero or more

members. Each member is a typed sequence of data elements of the
same data type. A typed sequence contains: a data type indicator,

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 grammapof SDR.

SF String Fixed Sequence of characters, comprising string parameters of

non-graphical text strings, not subject to character attributes and contfols.

Data type CO is not a basic data type — it represents either CI or CD-deépending upon the current

npode is either LINE WIDTH SPECIFICATION MODE, MARKER SIZE SPECIFICATION

tie particular attribute.

These specification modes may have the values ‘sealed,” ‘absolute,” ‘fractional,” or ‘mm.” When t
i§ ‘absolute,’ then an associated parameter of type SS resolves to the basic data type VDC. Otherwi
clated SS parameters resolve to the basic data type R.
7
P

valuc of

the COLOUR SELECTION MODE element. The colour selection piede is the same for all primitjves and
ajtributes at any given point in the metafile. Similarly, data type<SS is not a basic data type — it represents
efther VDC or R, depending upon the value of an associated specification mode. The relevant specification

MODE,

HDGE WIDTH SPECIFICATION MODE, or INTERIOR'STYLE SPECIFICATION MODE, depending on

he value
K€, aSSO-

able 11 defines which specification. mode controls the resolution of SS, to VDC or R, for each metafile
arameter whose data type is SS.
Table 11 — Specification mode contolling SS resolution for each affected aspect
Specification Affected Parameters
Mode
Element Parameter
LINE REPRESENTATION line width specifier
[LINE WIDTH.SPECIFICATION MODE LINE AND EDGE
TYPE DEFINITION dash cycle repeat length
LINE WIDTH line width specifier
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

5.2.2 END METAFILE

5.2

Parameters:

identifier (SF)

Description:
This is the first element of a metafile. It demarcates the beginning of the Metafile Descfiptor.
BEGIN METAFILE shall occur exactly once in a metafile. The identifier parameter is available for
use 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 medium;_each shall be addressed by
reference to its BEGIN METAFILE element.

References:
4.2

Parameters:
None

Description:
This is the last element of a metafile.

END METAFILE shall eccur exactly once in a metafile.

References:
4.2

.3 BEGIN'PICTURE

Parameters:

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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DRAWING PRIMITIVE elements, the way that BEGIN PICTURE forces the character set
assume its default value is as follows:

Abstract specification of elements

to

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.

Re

5.24

Parameters:

De

In an 8-bit environment, BEGIN PICTURE invokes that default G1 set into code chart positiq
10/1 to 15/14 (or 10/0 to 15/15 if the G1 set is a 96-character set).

Here, the terms "designate”, "invoke", "GO set", "G1 set", and "G2 set” have the’ meanir
defined for them in ISO 2022.

NOTE — BEGIN PICTURE and END PICTURE bound the set of elements of a singlepicture in the CG
Every picture in a metafile is totally independent from every other picture and always starts with a BEG
PICTURE. This independence is enforced by returning the modal values of all elements to their defa
values at the start of the picture.

ferences:
4.2

BEGIN PICTURE BODY

None

scription:

This element demarcates the end of the Picture Descriptor and the beginning of the body of the p
ture. It thus informs the metafile interpreter of the transition from the Picture Descriptor to
graphical primitive, attribute} and control elements that define the picture.

If a new picture begins ‘with a cleared view surface, the initial colour of the view surface is

gs
M.

N
ult

ic-
the

he

colour specified by the BACKGROUND COLOUR element, if that element is present in the Pictyre

Descriptor, or,by-the default background colour, if the BACKGROUND COLOUR element is 1
present in the’Picture Descriptor.

Each picture defines a graphical image independent of the other pictures. As suggested in annex
presentation of each picture on a cleared view surface is the most expected action. Because vi
sutface clearing is not standardized, interpreters are free to compose images by overlaying picture

not

D,
w

VI

References:
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5.2.5 END PICTURE

Parameters:
None

Description:
This is the last element of a picture.

Delimiter elements

Only external and escape elements may occur between END PICTURE and BEGIN PICT]
between END PICTURE and END METAFILE. '

References:

42
D.4.1

{2.6 BEGIN SEGMENT

Parameters:
segment identifier (N)

Description:
This is the first element of a segment. All_sabsequent elements until the next END SEGME
belong to this segment.

References:

42
4.10.3

2.7 END SEGMENT

Parameters:
None

Description:

JRE or

NT will

This is the last element of a segment. Subsequent elements will no longer belong to a segme

References:
42
4.10.3
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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

Abstract specification of elements

Will be part o1 the closed ngure.

Reflerences:

5.29 H

Pan

4.2
4.6.11

ND FIGURE

ameters:

none

Degcription:

Rel

5.2.10

This element terminates the current closed figure.

If the current region has not yet been closed by a,preceding NEW REGION element and if the 14

gion is closed by a line segment connecting the last point of the preceding line element to tl
current closure point. This line becomes.a’part of the implicit boundary specification. If the EN
FIGURE was preceded by a CONNECTING EDGE element, which was itself preceded by a li
primitive, then this line also becomes part of the edge specification. If the region which has be
previously closed is empty, or,if the last point of the last line element is coincident with the currg
closure point, or if the last element was a filled-area primitive, then no line segment is generated

this element.

ferences:

4.2
4.6.11

BEGIN PROTECTION REGION

point of the last line element is not coincident with the current closure point, then the current subre-

St

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.
References:
42

452
454

5.2.11 END PROTECTION REGION

Parameters:
None

Description:
This is the last element of a protection region definition.

References:
42
452
454

5.2.12 BEGIN COMPOUND LINE

Parameters:
none

Description:
This is the first elemént of a compound line. All subsequent elements until the next END|COM-
POUND LINE will\be part of the compound line. The compound line entity will have copsistent
line attributes and)will be treated as a single line primitive. Line attributes shall not be changed
while constructing a compound line.

References:
4.2
476:1.2

5.2.13 END COMPOUND LINE

Parameters:
None

Description:
This is the last element of a compound line definition.
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(E)

References:

42
4.6.1.2

5.2.14 BEGIN COMPOUND TEXT PATH

Parameters:

Description:

Re

5.2.15

Description:

Refferences:

none

This is the first element of a compound text path. All subsequent elements until“the next EN
COMPOUND TEXT PATH will be part of the compound text path. Attributes Shall not appg

NNJIVIL \J ULINEs R Aud Laax wiii U v 2 Ly Slidtl

within the definition of the compound text path. The display of text along the compound text path
described in clause 4.

ferences:
42
455
4732
4778

END COMPOUND TEXT PATH

rameters:

None

This is the last element of a compound text path definition.

42
455
4732
4.7.8

Abstract specification of elements

(D

[

5.2.16 BEGIN TILE ARRAY

124

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)

S
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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:
A tile array is defined as follows:

The point specified by the position parameter is used to place the tile array. The comer of fhe first
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 sucéessive cells alorg a line
relative to the VDC x-axis. The line progression direction parameter’ defincs the direction|of pro-
gression of successive cell lines and is expressed as a direction relative™o the cell path directjon.

The values of the cell size in path direction and cell size in linedirection parameters are dejfined in
units of number of cells per VDC unit.

The values of the cell size in path direction and number of cells/tile path direction pafameters
together define the length and granularity for each linedn the tile, hence the tile size in the dell path
direction. The cell size in line direction and nuinber of cells/tile in line direction panjameters
together implicitly define the tile size in the line-progression direction.

The tiles in the tile array define a rectangular-region of VDC space — a "tiling space”. The actual
graphical image, which is that portion of-the tile array with information content, need not (if fact in
large tiled images probably will not) occupy the full rectangle. The image offset and image [number
of cells parameters specify the rectangle within the tiling space which actually has informatjon con-
tent. See figure 5.

All cells in all tiles of the tile_array are encoded, regardless of whether or not they have infgrmation
content.

NOTE — It is recommended that metafile generators set these "border” cells, which have no information con-
tent, identically to.the-background colour. Metafile interpreters should not draw these border cells.

References:
42
4652
D.45:13

5237 END TIEE ARRAY

Parameters:
None

Description:
This is the last element of a tile array definition.
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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 conforms to the specified version of the CGM Standard. This elementshall ogcur in
the Metafile Descriptor of every metafile.

METAFILE VERSION shall appear exactly once in the Metafile Descriptor.

References:
43.1

5.3.2 METAFILE DESCRIPTION

Parameters:
description (SF)

Description:
The contents of the metafile are described in a non-standardized way by this centry.

NOTE — This clement allows the:CGM to be identified with such descriptive text as generating product and
version, time and date, author,place of origin, etc.

References:
4.3.1

5.8.3 VDC TYPE

Parameters:

agar roal) /E‘)

vdetuna fona of. 1ot
yYuw LJIJ\/ \Ull\/ A\ a llll\aé\/l’ ~vaxy AT

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

References:

5.3.5 REAL PRECISION

Parameters:

De

Re

5.3.6 1

Pa

De

Re

precision is defined as the ficld widih measured 1N units applicable 10 The Specilic encoding.

4.3

The form of the parameter depends on the specific encoding.
Scription:

cision is defined as the field width measured in units @pplicable to the specific encoding. The pre
sion may consist of parameters that define subfields of data type R.

ferences:
4.3

NDEX PRECISION

Fameters:
The form of the parameter depends on the specific encoding.
Scription:
The preeision for operands of data type index (IX) is specified for subsequent data of type IX. T

precision is defined as the field width measured in units applicable to the specific encoding.

ferences:

The precision for operands of data type real (R) is specified for subsequent data of type R. The pr

ts

Ci-

he

43

5.3.7 COLOUR PRECISION

Pa

128

rameters:

The form of the parameter depends on the specific encoding.
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Description:

Metafile descriptor elements

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 the specific

encoding.

References:
4.3

3.8 COLOUR INDEX PRECISION

Parameters:
The form of the parameter depends on the specific encoding.
Description:
The precision for operands of data type colour index (CI) is specified for subsequent data of

The precision is defined as the field width measured in units applicable to the specific encodi

References:
4.3

3.9 MAXIMUM COLOUR INDEX

Parameters:
maximum colour index (CI)
Description:
The maximum colour-index parameter represents an upper bound (not necessarily the Ica

bound) on colour-index values that will be encountered in the metafile.

References:
4.3

3.10 'COLOUR VALUE EXTENT

ype CIL.

ng.

t upper

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.

130

Description:

Reflerences:

11

Pan

Des

For colour models RGB and CMYK, the parameters represent an extent which bounds the dire

Abstract specification of elements

ct

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

pffset that relate each component of a direct colour value to the colour value of the correspondir]
colour space. The three pairs apply to the first, second and third component of the colour dire
value.

kion declared by an element’s local colour precision parameter (for CELL ARRAY.and PATTER
TABLE), or cell colour precision parameter (for TILE), then for the duration of>that element tH
pffective colour value extent for the components shall correspond to the range: 0..2? — 1 for th
Binary Encoding and Character Encoding, where Icp is the local colour preeision measured in bit
from interpretation of the local colour precision parameter.

NOTES

I Version 1 and Version 2 metafiles support only RGB.

P For example, if CD;, i=1,2,3, denotes the ith component of\the colour direct value, then the correspon
ng colour value in CIELAB or CIELUV colour space is obtained through: scale;"CD; + offset;, where sca
and offset;, i=1,2,3, denote the colour scale and colour offset for the ith colour component. The motivati

typically 0<L"<100.0, —128<a"<127, —128<b " <127;

4.7.6

METAFILE ELEMENT LIST

ameters:
The form of the parameter is encoding dependent.
cription:

All ofthe elements that may be encountered in the metafile and that are not mandatory are liste
Mandatory elements are those which shall be contained in every syntactically correct metafile.)

[f the minima and maxima of the COLOUR VALUE EXTENT cannot be represented)in the predi

and 0../cp_max for the Clear Text Encoding, where Icp_max is the effective value which resulfs

for this is representational rather than colorimetric. The'range of values for L, a* and b", for example, [i

g
Ct

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

5.3

The elements included in each of these sets are listed in sub-clause 4.3.2.

NOTE The-informationcarried hy this element can be used hy the inrprprpterc to determine the maximum

facilities necessary for interpreting the metafile.

References:
432

12 METAFILE DEFAULTS REPLACEMENT

Parameters:
Picture Descriptor, Control, Primitive Attribute, Escape, Exfernal, and Segment elements

Description:
Each element in the element list shall have the samé.format, meaning, and parameter data typgs as it
does when it occurs outside the METAFILE.DEFAULTS REPLACEMENT eclement. Clduse 6
gives default values for those CGM clements, for which defaults make sense. Substitute or replace-
ment values for the defaults may be defined with the METAFILE DEFAULTS REPLACEMENT.
Any subset of the picture descriptor, control, primitive attribute, and segment clements whifh are
given defaults in clause 6 may be included. The default values set by the Metafile Defaults Replace-
ment, or the defaults defined incclause 6, where explicit values are not included in the Metafile
Defaults Replacement, are resumed at each BEGIN PICTURE.

The parameters in the defaults replacement list are order dependent. When an element is efjcoun-
tered in the defaults replacement list, the value replaces the current default value for the element. If
an element occurs more than once in the defaults replacement list, then the last value specified is the
default value used-by BEGIN PICTURE.

The content-and format for elements in the default list are the same as the content and format fpr set-
ting corrésponding elements. The format of the parameter list is not further elaborated here if} order
to allow’freedom for encodings to treat this complex element in the manner best suited to the ¢ncod-
ings:

When a value has more than one specification mode, this standard defines its default for eachjmode.

An element that sets a default value in the defaults replacement list shall set the value in the qurrent

specification mode. The current specification mode when processing the list is cither the default
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 for Version
2 and Version 3 metafiles.

131
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References:

5.313

433

FONT LIST

Parameters:

De

Refferences:

5.3.14

Pa

Description:

132

font names (nSF)

scription:

strings 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
ISO/IEC 9541 be used. There currently is no central font registration authority\ within ISO which opera

Rules for Profiles, currently at the stage of Draft Amendment, contains specifications for effective utilizat
of the FONT LIST elcment.

434
4.7.32

CHARACTER SET LIST

Fameters:

list of:
character 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),
designation’sequence tail (SF)

The CHARACTER SET LIST element declares the character sets that may be named in subsequyg
CHARACTER SET INDEX and ALTERNATE CHARACTER SET INDEX clements and est:

This element permits selection of named fonts via TEXT FONT INDEX. The first font defined|i
the font list is assigned to index 1. The second to index 2, etc. The syntax and“meaning of the

by
[eS

according to the conventions of ISO/IEC 9541. An amendment to this part ‘of’this International Standagd,

nt
b-

Lala ") 1 - PRI | 1 oo i M | tla Jo—arftla I
TISTIUS LU UlIaractilCl STUL HHIUTA Valul iidl 15 dd335UlliditUu Wltll Cdavlilt Ul tll\zcb CITaT Ll\/tk/l avto.

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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S,

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

3.15 CHARACTER CODING ANNOUNCER

Parameters:

coding technique (E)
Description:
This element informs the metafile interpreter of the code ext¢nsion capabilities assumed| by the
metafile generator.

‘Coding technique’ identifies the code extension technique @and environment assumed by the |genera-
tor of the metafile. These code extension capabilitics<@pply only to the string parameters off TEXT,
APPEND TEXT, RESTRICTED TEXT and possible GENERALIZED DRAWING PRIMITIVE
(GDP) elements. Whether ‘coding technique’ apphics to string parameters within the data r¢cord of
a given GDP depends upon the definition of thé'particular GDP. The defined values and their mean-
ings are

BASIC 7-BIT

Character sets are switched by-using CHARACTER SET INDEX, which designates a set into
GO.

If ALTERNATE CHARACTER SET INDEX appears in the METAFILE ELEMENT LIST, it
signals that the Gi set may be accessed using SI/SO as described in ISO 2022.
BASIC 8-BIT

Charactérysets are switched by using CHARACTER SET INDEX and ALTERNATE CHARAC-
TER,SET INDEX.

The G1 set may be accessed by characters from columns 10 to 15 of an 8-bit code chart. No
Iocking 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

133
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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 NAME PRECISION

Parlameters:

Desq

Reflerences:
4.3

5.3.17 MAXIMUM VDC EXTENT

Parn

Ded

Refierences:

The form of the parameter depends on the specific encoding.

The precision for operands of data type name (N) is specified for subSequent data of type N. T
precision is defined as the field width measured in units applicable td«the specific encoding.

cription:

ameters:

first comer (P)
second corner (P)

cription:
The two comers defing a-rfectangular extent in VDC space which bounds the values of the VD

EXTENT eclements which may be found in the metafile. It may be, but need not be, a closest bound

in the sense that it-exactly equals the union of the extent rectangles in the metafile.

43
4.4.4

1§

C

5.3.18

SEGMENT PRIORITY EXTENT

Parameters:

134

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 values 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:
43
4.10.4

5.3.19 COLOUR MODEL

Parameters:
colour model indicator (IX)

Description:
The colour model of the metafile is selected. The following values\are defined:

RGB
CIELAB
CIELUV
CMYK
RGB-related

whewbhe

Values greater than 5 are reserved for registration and future standardization.

All occurrences of colour-setting clements, representation setting elements, colour lists, apd any
other place where a direct colour value may appear shall be in the selected colour model, whether it
is explicitly selected by this element or defaulted.

In Version 1 and Version 2 metafiles only one colour model, RGB, shall be used within a metpfile.

NOTE — Colour models are registered in the ISO International Register of Graphical Items, which is main-
tained by the Registration Authority. When a colour model has been approved by ISO/IEC Sub-committee for
Computer Graphics:the colour model value will be assigned by the Registration Authority.

References:
4.7.6

5.3.20 COLOUR CALIBRATION

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))

135


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

ISO/IEC 8632-1:1992 (E)

Metafile descriptor elements

136

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:
olour calibration supplies the information which defines the transformation from the colour space

Abstract specification of elements

selected by the COLOUR MODEL element to the CIEXYZ reference colour space.

reference white. The reference white value is the only colour calibration applicable to the CIELA
and CIELUYV colour space for conversion to the CIEXYZ reference colour space.

For colour model RGB, the calibration data parameter specifies the values used t0-position the Re
Green, and Blue colour components in the CIEXYZ reference colour space., The matrix] paramet
consists of the tristimulus values of the RGB primaries

X, X; Xp

Y, Y, Y,

Z, Zy 7
The three arrays of n pairs of CCOs define a colour look:up table (LUT) in order to transform no

linear RGB to another RGB specification that is linear*with respect to luminous intensity and su
able to be transformed with the 3x3 matrix1 into thecCIEXYZ reference colour space.

R’ =R_LUT[R]
G’ = GoLEUTIG)
B.<B_LUT[B]

The same entries R, B, G shall be defined in each array. The number of entries in the R, G, and
tables shall be the same and shall be)defined in the same order.

colour space are specified for each of the m grid locations CMYK.
NOTE 1 Itis recommended that the minimum number is m=3.
When the ¢olour model is RGB-related, the matrix2 parameter transforms an RGB-related colq

transformed into the CIEXYZ reference colour space as described above. Matrix2 consists
transformation matrix elements:

The value of the reference white value parameter specifies the CIEXYZ values (X,,,Y,.Z) of the

B

B

When colour model indicater'is CMYK, additionally to the white reference value, the calibratipn
data parameter specifies a ‘table of CIEXYZ values for the colours resulting from a grid of specific
combinations of C, M,-Y;-and K colour components. The grid values XYZ in the CIEXYZ refererjce

ur

space with)colour components A, B, and C into (possibly non-linear) RGB values, which in turn gre

of

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 angl future
standardization.

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 transformatienCbctween non-chlibrated
colour spaces, such as values 7 and 8.

Table 12 — Applicable calibration data and legal calibration selection values

Colour Models

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 || 1,2/3.4 1,2 1,2 1,2,9 1,2,5,6,
selection values 7.8

An "X" in the table indigates 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 Items, [which is
maintaified by the Registration Authority. When a calibration selection specification has been approved by
ISOAEC Sub-committee for Computer Graphics, the calibration selection value will be assigned by the Regis-
tratioh Authority.

References:
4./7.0

5.3.21 FONT PROPERTIES

Parameters:

list of (property indicator, priority, property value record) (n[IX, I, SDR]])

137
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where standardized values of the property indicator (and associated data type) include:

Des|

proportionate width (IX)

Abstract specification of elements

1. font index (IX)

2: standard version (I)
3: design source (SF)
4: font family (SF)

5: posture (IX)

6: weight (IX)

7:

3.

mcluded glyph collections (n1X)
9: included glyphs (mUI32)

10: design size (R)

11: minimum size (R)

12: maximum size (R)

13: design group (3UIS)

14: structure (IX)

cription:

Font properties are described which may be used for substituting anothét-font for the referenced foj
lesignated by property 1, font index. The value of font index corresponds to a font name which h{
peen defined by the FONT LIST element. the FONT LIST entry-corresponding to a font indd
value shall have been defined before the occurrence of a referefice to it by this font index property.

The priority parameter indicates the relative importance of. the property for font substitution. TH
sum of all priorities is normalized to 1.0 and the relativé.prioritics are computed as a fraction of 1.

pther properties priority 0. If, on the other hand,.all that is needed is a bold serif font, then weig
pand design group could be given priority 10 and»all others priority O.

The properties which may be referenced bythe property indicator are from ISO/IEC 9541. All of t}
pssigned values are from the Minimum(Font Description Subset of ISO/IEC 9541-2. Note that t
font name itself (referenced by fontiindex), which subsumes all other properties, is one of the pr
perties. Values of property indicater greater than 14 are reserved for registration and future staj
dardization.

The priorities given to the font properties provide guidance to the interpreter to enable rational fo
matching in the event-of -the inability to exactly match a font from the font name specified in th
FONT LIST element~The priorities do not imply any particular font matching strategy, but do pr
vide the means forgenerators to indicate relative importance of the various font properties.

The definitiohsof each of the standardized properties are given below. Following the name of tf]
property «the structure of its SDR in the parameter list is given. The SDR for each of the standar
jzed properties contains only one member (typed sequence), and none of the types is SDR (heng
ther¢ 1S no nesting of data records).

[f, for example, no substitution is permissible, then.the“font index could be given priority 10 and 4ll

2]

e
D.

€

OTE 1 1tis pncqihlp that additional prnpm‘tipq will be standardized or rogicmrpd in the futnre which ha

more complicated, and possibly even nested, SDRs.

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., the
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.

integer

Design source. — [i_SF, 1, design source value] — The organizational name of the typeface design

A

6:

VRN 22

source, as specified in ISO/IEC 9541.

Posture. — [i_IX, 1, posture value] — The posture of a font; assigned values are:
0:
1
2:

not applicable;
upright;

Font family. — [i_SF, 1, font family value] — The name of the font family, for example-Courjer.

oblique — upright design slanted in the dircction of the nominal/gseapement with no design

or form change;

back slanted oblique — upright design slanted in the direetion opposite of the ndminal

escapement with no design or form change;
italic — slanted in the direction of the nominal escapement with a change in design or

form;

back slanted italic — italic design slanted in thedirection opposite of the nominal egcape-

ment;
other.

Posture values greater than 6 are reserved for registration and future standardization.

not applicable;

ultra light (lowest ratio of glyph stem width to font height);
extra light

light

semi light

medium

semi bold

bold

extra‘bold

ultrabold (highest ratio of glyph stem width to font height);

Weight$ are ordered according to increasing weight. Weight values greater than 9 arc resery
registration and future standardization.

Proportionate width. — [i_IX, 1, proportionate width value] — The proportionate width is a

Weight. — [i_IX, 1, weight value] — The font weight is a measure of the boldness of th¢ font.
Assigned values are:

cd for

n indi-

XRAN RN 2O

tacharactor width Assioned values are:
Se-WatH—ers

ooty £l kP 43 £ o~k t haoiaht
catronotrtnereratrve ratto-orenaracternegntto-enatract

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 idcntifigrs
registered under ISO/IEC 10036. The selected font should have these glyph collections -availaple
according to the associated priority.

Design size. — [i_R, 1, design size value] — The recommended optimal body-size, measured|in
millimetres, at which the font resource is designed to be used.

Minimum size. — [i_R, 1, minimum size value] — The recommendcd-mihimum body size, meps-
ured in millimetres, defining the lower limit of the range over which the,font resource is designed to
be used.

Maximum size. — [i_R, 1, maximum size value] — The recommended maximum body sizc, meps-
ured in millimetres, defining the upper limit of the range overwhich the font resource is designed to
be used.

Design group. — [i_UI8, 3, 3 design group values]>— The design grouping of the typeface of {he
font resource consists of three components: the'\typeface class, the typeface subclass, and fhe
typeface specific group, as defined in ISO/IEC-9541-1. The typeface general class is the most gen-
eral grouping of fonts with similar characteristics. Typeface sub-classes are groupings that identjify
the less general characteristics and start™to categorize typefaces into similar designs. Typcface
specific groups are typeface groupings with very distinct and unique characteristics. Typefages
categorized to the typeface class leyel start to show similar characteristics that make them reaspn-
ably eligible to be substituted for-each other. The assigned design groups, and their properties, pre
defined by the normative annex ‘A of ISO/IEC 9541-1. The threc components are each assignefl a

value in the range 0..255 In annex A of ISO/IEC 9541-1 a typeface design group specificatjon
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 vafia-
tions on the desigh-group.

Structure. <4i_IX, 1, structure value] — Structure indicates the structure of strokes of the glyph
shapes of-thie font resource. Assigned values are:

0:>undefined or not applicable;

1 solid — the shape contains no voids or patterns within the strokes;
2: outline — the chnpp includes nn]y the outer Pdgpc 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:
4341

5.3.22 GLYPH MAPPING

Parameters:

character set index (IX)

basis character 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),

basis set designation sequence tail (SF)

octets per code (I)

glyph source identifier (IX)

glyph-code association (SDR)

Description:
A character set is defined for use in the metafile. The!first four parameters define the defgults for
undefined positions in the set, the structure of the character codes (number of bytes), and the index
by which it will be referenced. The remaining paramcters define the source and association of the
glyphs which are being mapped to character ¢odes.

The character set index can be used in the ‘CHARACTER SET INDEX and ALTERNATE |CHAR-
ACTER SET INDEX elements. An index used in this element cannot also be declared in a[CHAR-
ACTER SET LIST element. Each eode in the defined character set will contain the number ¢f octets
indicated in the octets per code-parameter. The basis set is selected by the character set fype and
designation sequence tail parameters, as described under the CHARACTER SET LIST glement
(see 5.3.14). The effect of'several GLYPH MAPPING elements with the same character set findex is
not cumulative. The basis set for the GLYPH MAPPING each time is that specified by the [charac-
ter set type and designation sequence tail parameters. It is not the result of previous GLYPH MAP-
PING elements.~The basis set provides a default sct of glyphs to use with any codes that| are not
assigned valués-by this element. The string that specifies the basis set is a designation sequ¢nce tail
as defined forithe CHARACTER SET LIST element (see 5.3.14).

The patameter glyph source identifies the source of the extended glyph sets, and will determine the
naturefof the association which is established by the glyph-code association parameter. The|follow-
ing'source is defined:

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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Refprences:

5.3.23

Parpmeters:

References:

142

Desrl:hlptlon
is element permits selection of named symbollibraries via SYMBOL LIBRARY INDEX. The

Each item in the list associates a code with a glyph.

Each giyph name is an integer identifier in the range 1..2%%-1) which is regisiered by the ISOC Glyph
Registration Authority, AFIL

1 Each encodmg of this part of this International Standard provides a means to
em P s 2 nascan A uL m

sequences of pdlrb which have a uniform increment of 1 in the values of bo
in the sequence.

ore efficiently represent
nts

CO SuCCEssive pairs

D Glyph source identifiers are registered in the ISO International Register of Graphical Items, which is maip
ained by the Registration Authority. When a glyph source has been approved by ISO/IEC Sub-committee fpr
Computer Graphics, the glyph source identifier will be assigned by the Registration Authority.

1.3.4.4

SYMBOL LIBRARY LIST

symbol library names (nSF)

first symbol library defined in the symbol library list is assigned to index 1, the second to index 2,
hnd so on.

NOTES

I The strings may contain registered\names or private names. Use of the former is recommended fpr
metafile transportability, because registration ensures unique naming of symbol libraries.

D Symbol Libraries are registered in the ISO International Register of Graphical Items, which is maintaingd
by the Registration Authorify.”When a symbol library has been approved by ISO/IEC Sub-committee fpr
Computer Graphics, the(symbol library name will be assigned by the Registration Authority.

4.6.12
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5.4 Picture descriptor elements

5.4.1 SCALING MODE

54

Parameters:

scaling mode (one of: abstract, metric) (E)
metric scale factor (R)

Description:
The scaling mode parameter defines the meaning of the VDC. If set to ‘abstract’, the VDC space is
dimensionless and the picture is correctly displayed at any size: the metric seale factor parampter is
ignored. If set to ‘metric’, the VDC space has implied measure: the metri¢ scale factor reprgsents
the distance (in millimetres) in the displayed picture corresponding toone VDC unit. One| VDC
unit represents one millimetre multiplied by the metric scale factor, In this case the picture is
correctly displayed at the indicated size only. If both device viewport and scaling mode appear in
the same metafile, the last specified shall be used. If ncither appears, the default values for dlevice
viewport shall take precedence.

NOTE — The metric scale factor parameter is present if)the element even when the scaling mjode is

‘abstract’. In this case it is ignored by the interpreter.

References:
441

.2 COLOUR SELECTION MODE

Parameters:
colour selection mode (one of: indexed, direct) (E)

Description:
Two methods”of colour selection are supported: by colour table entries (‘indexed’) or by|direct
colour values (‘direct’).

In a<Version 1 metafile a single colour selection mode applies to the entire picture body, bgcause
this.¢lement, if present, shall not appear in the picture body. The mode may be defaulted oy expli-
citly set with the COLOUR SELECTION MODE element. In Version 2 and Version 3 mefafiles,

this element may appear in the picture body as well as the picture descriptor, and the colou 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

Parameters:

De

Re

5441

Pa

De

Abstract specification of elements

line width specification mode (one of: absolute, scaled, fractional, mm) (E)
scription:

VUL UVl uivdtl aspuuns D00 LAAUST 4 10D 4 QO3UL (T 2918

styles. The modes ‘fractional’ and ‘mm’ are only supported in Version 3 metafiles.

T \J 3 1 1.
In a Version 1 metafile a single mode applies to the entire picture bodP\because this element,

may appear in the picture body as well as the picture desefiptor, and the mode may therefore
changed within the picture.

ferences:

443
4.7.5

MARKER SIZE SPECIFICATIONMODE

Fameters:

marker size specification.mode (one of: absolute, scaled, fractional, mm) (E)

Kcription:

four styles! The modes ‘fractional’ and ‘mm’ are only supported in Version 3 metafiles.

In4 Version 1 metafile a single mode applies to the entire picture body, because this element,

One of four methods of specifying geometric aspects associated with markers and the transformja-
tion behavipur of those aspects is selected. See clause 4 for a description of the meanings of the

present, shall not appear in the picture body. The mode may be defaulted or explicitly set with this

One of four methods of specifying geometric aspects associated with lines and the transformatipn
behaviour of those asnects is selecte d See clause 4 for a description of the meanings of the fqur

if

present, shall not appear in the picture body. The mode may be defawited or explicitly set with this
element. If used in a Version 1 metafile, this element shall be in thepicture descriptor, after BEGIN
PICTURE and before BEGIN PICTURE BODY. In Version 2 and Version 3 metafiles, this clemgnt

be

if

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:

144
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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
behaviour of those aspects is selected. See clause 4 for a description of the meanings of the four
styles. The modes ‘fractional’ and ‘mm’ are only supported in Version 3 metafiles.

In a Version 1 metafile a single mode applies to the entire picturc body, because. this clement, if
present, shall not appear in the picture body. The mode may be defaulted or explicitly set With 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 Version3metafiles, this ¢lement
may appear in the picture body as well as the picturc descriptor, and’ the¢ mode may thergfore be
changed within the picture.

References:
443
4.77.5

54.6 VDC EXTENT

Parameters:

first comer (P)
second comer (P)

Description:
The two comers definga rectangular extent in VDC space that is the "region of intercst”|for the
succeeding CGM elements.

The first coréryepresents the lower-left corner of the picture, and the second corner represgnts the
upper-righteorner of the picture as seen by the viewer of the picture. The values of the coofdinates
for anydimension may be either increasing or decreasing from the first to the second corer. For
example; for devices with an upper-left origin, a picture may be described in coordinates that map
diréctly to the device but still may be displayed correctly on a device with a lower-left origin

The VDC EXTENT thus establishes the sense and orientation of VDC space (that is, the difections
of the positive x (+x) and positive y (+y) axes, and whether the +y axis is 90° clockwisg or 90°
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.
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References:

444
445

5.4.7 BACKGROUND COLOUR

Parameters:

Dej

Ref

colour value (CD)

fcription:
The colour value defines the background colour for the image whose definition begifis ‘Wwith the ng
BEGIN PICTURE BODY element.

The single parameter of BACKGROUND COLOUR is always a direct colour+value, regardless
the current value of COLOUR SELECTION MODE. If the current COLOUR SELECTION MOL
is indexed then: the BACKGROUND COLOUR element defines the initial representation of colo
index O for the picture as well as the image background colour; and.s¢tting a value for colour ind
0 using the COLOUR TABLE element also sets the background coleur.

erences:
4.4.6

5.4.8 DEVICE VIEWPORT

Pai

De

ameters:

first cormer (VP)
second corner (VP)

scription:
The two parameters.define the opposite corners of a rectangular viewport on the device’s displ

surface. These parameters are specified by the unit system sclected by DEVICE VIEWPOR

SPECIFICATION-MODE.

The effective-viewport is that area of the display surface onto which the VDC extent rectangleli

mapped:\If the current DEVICE VIEWPORT MAPPING forces isotropic mapping, and the aspd
ratio sisnot equal to that of the device viewport, the effective viewport will be smaller than t}
specified viewport on one or the other axis (but not both).

Xt

of
E
ur
PX

146

It the current DEVICE VIEWPORT MAPPING does not force isotropic mapping, the etiective
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.
neither appears, the default values for device viewport take precedence.

If
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References:

44.7

5.4.9 DEVICE VIEWPORT SPECIFICATION MODE

Parameters:

992 (E)

Picture descriptor elements

VC specifier (one of: fraction of display surface,
millimetres with scalefactor,
physical device coordinates)(E)

metric scale factor (R)

Description:

This element determines how subsequent elements using the data type VC(viewport coordirjate) 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 ‘fraction<f display surface’, the value (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 viéwport is the largest unrotated rectangulpr 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 factor patameter

is ignored.

When the VC specifier is ‘millimetres.with scalefactor’, the metric scale factor represents the dis-
tance (in millimetres) on the display. Sirface corresponding to one unit in VC space. One unifin VC

space represents one millimetre mitiplied by the metric scale factor. The value (0,0) corresp
the lower left comer and the yalues increase positively to the right and upwards.

bnds to

When the VC specifier is,'physical device coordinates’, the native units and handedness of the phy-

sical device are used. Ahe metric scale factor is ignored.

NOTE — Metric scaling with a scale factor provides a device-independent means of generating output at a
known size. In métri¢ mode, a scale factor of 1.0 indicates that the VC are in units of millimetres; a sdale fac-

tor of 0.0254 weuld imply a VC of one thousand per inch.

References:

447

410 DEVICE VIEWPQ

RT-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:
4.4.7

5.4.11 |LINE REPRESENTATION

Parameters:

line bundle index (IX)
line type (IX)

line width specifier (SS)
line colour specifier (CO)

Description:
In the line bundle table, the given line bundle index is dssociated with the specific parameters.
The line type parameter is specified and behaves asindicated in the LINE TYPE attribute element.

The line width parameter is defined in the current LINE WIDTH SPECIFICATION MODE and|is
stored in the bundle table along with that™mode. Thus, the definition is immune to subsequdnt
changes in the specification mode.

The line colour parameter is defined:inl the current COLOUR SELECTION MODE and is stored fin
the bundle table along with that. mede. Thus, the definition is immune to subsequent changes to the
selection mode. :

Which aspects are used deépends on the corresponding ASFs; see the ASPECT SOURCE FLAG ele-
ment.

References:
448

5.4.12| MARKER REPRESENTATION

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 specificaton mode.

The marker colour parameter is defined in the current COLOUR SELECTION MODEand i stored
in the bundle table along with that mode. Thus, the definition is immune to subsequent chgnges to

than calanes~ ~A
LIIC DCITULIVLL 1IVUC,

Which aspects are used depends on the corresponding ASFs; see the ASPECT-SOURCE FLAG cle-
ment.

References:
44.8

54.13 TEXT REPRESENTATION

Parameters:

text bundle index (IX)

font index (IX)

text precision (one of: string, charaoter, stroke) (E)
character spacing (R)

character expansion factor (R)

text colour specifier (CO)

Description:
In the text bundle table, the given text bundle index is associated with the specified parametgrs.

The font index-parameter is specified and behaves as indicated in the TEXT FONT INDEX gttribute
element.

The textprecision 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 CHARACTER|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

Par

ameters:

Abstract specification of elements

Deg

fill bundle index (IX)

interior style (one of: hollow, solid, pattern, hatch, empty, geometric pattern, interpolated) (E)
fill colour specifier (CO)

hatch index (IX)

pattern index (IX)

cription:
[n the fill bundle table, the given fill bundle index is associated with the spéeified parameters.

The interior style parameter is specified and behaves as indicated in, (he INTERIOR STYLE attj
bute element.

The fill colour parameter is defined in the current COLOUR SELECTION MODE and is stored

selection mode.

The hatch index parameter is specified and behaves@s indicated in the HATCH INDEX attribu
clement.

Which aspects are used depends on the cortesponding ASFs; see the ASPECT SOURCE FLAG el
ment. Interior styles ‘geometric pattern’ and ‘interpolated’ shall only be used in Version
metafiles.

Reflerences:

5.4.15

Pan

4.4.8

EDGE REPRESENTATION

ameterss

cdge. bundle index (IX)

the bundle table along with that mode. Thus, the definitionds immune to subsequent changes to the

The pattern index is specified and behaves as-indicated in the PATTERN INDEX attribute clemend.

n

te

[$]

edge type (IX)

edge width specifier (SS)
edge colour specifier (CO)

Description:

150

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:

44.8

5.416 INTERIOR STYLE SPECIFICATION MODE

Parameters:

Description:

interior style specification mode (one of: absolute, scaled, fractional;-mm) (E)

5.4

References:

}.17 LINE AND EDGE TYPE DEFINITION

Parameters:

Description:

One of four methods is selected for specifying geometrig-aspects associated with filled-area primi-
tives and the transformation behaviour of those aspects:/See clause 4 for a description of thejmean-
ings of the styles.

In Version 1 metafiles and Version 2 metafiles,. the style is limited to the default, ‘absolute.] This
element may appear only in Version 3 metafilCs.

4.6.4.7
475

line type(IX)
dash cyele repeat length (SS)
list\ofdash elements (nI)

fa n Y 1 e d.C 1: + e ad . i i i i i
Thts—elementdefines—atinctypeoreage-type and-associates—itwith-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

Pa

D

152

(43

elements equals the dash cycle repeat length.

S

ts of the dash cvele reveat le nnfh are determined hv the value of LINE WIDTH SPECIFI-

Tha
1nc ulllLD Ul UIC UUdIL LyLic rcpous iy, 1V uvLvi Yaius Ui asaiNis viLA1 11 oL

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 eclements which specify different modes. Hence it is possibl
es and different repeat length units with different index definitions. This could b
desired, for example, if types were being defined for both lines and edges, and these two entities were to-ha

different modes in the picture body.

HATCH STYLE DEFINITION

rameters:

hatch index (IX)

style indicator (one of: parallel, crosshatch) (E)
hatch direction vectors specifier (4SS)

duty cycle length (SS)

number of hatch lines (I)

list of gap widths (nI)

list of line types (nIX)

scription:
This element defines a hatch'style and associates it with an index for future reference.

values.
Valid valués-are positive integers.

thedvalue of the number of hatch lines parameter, then the list of gap widths shall contain exactly

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 th
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.

v
c
c

The hatch index parametet defines the index of the hatch style by which the hatch style is subge-
quently referenced. -The index shall be negative, to avoid conflict with standardized and registered

The numberof hatch lines defines the number of entries in the arrays of gap widths and line typgs.

The list-of gap widths defines the gaps between the centres of the lines comprising the hatch. If nis

widths. Each gap specification defines the gap following the associated line — that is, the first gap

c

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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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
£ el Jo-odal 1. fa'ni} e s e I oy M 11 41 + T\T’FERIﬁR STYLE
Ul UIC 1IatUll LTS, I11IC bpcuuuauuu ULty aicv UCICIIIIINICU U_)’ tIIC CUIICIIl 1IN I A\
SPECIFICATION MODE, as are the transformation properties of the hatch style. See elause 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. (if the|style is
a crosshatch).

References:
4743

514.19 GEOMETRIC PATTERN DEFINITION

Parameters:

geometric pattern index (IX)
segment identifier (N)
pattern extent (2P)

Description:
This element defines a geometric pattern and associates it with an index in the geometrid 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 vglues for
the geometric pattern index -are positive integers.

The segment identifier parameter identifies an existing, defined segment whose primitives gre used
to define the geometric pattern.

The pattern.extent is specified by two points. The first point and second point define two cqrners of
a rectangular’ extent. The defined pattern extent rectangle is mapped to the pattern box pprallelo-
gram asdescribed under the PATTERN SIZE element when a filled area element is displaye{d 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 mierior style 1S geometric patiern’ the interior of a hlled-area is nllcd with the gcomctric 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

5.3

Parameters:

Control elements

Description:

References:

.2 VDC REAL PRECISION

Parameters:

Description:

Referénees:

The form of the parameter depends on the specific encoding.

The indicated precision for operands of data type point (P) and operands of data type VD(Q
(VDC) is specified for subsequent data of type P and of type VDC when VDC typeAs ‘integer,
precision is defined as the field width measured in units applicable to the specific-encoding.

value
. The

NOTE — This element enables metafiles to change the form of parameters of types P and VDC ip other

metafile elements in the middle of a picture so that more efficient storage of data.can be used when les
sion is needed.

45.1

The form of the parameter depends en-the specific encoding.

The indicated precision for operands of data type point (P) and operands of data type VD(
(VDC) is specified for subsequent data of type P and of typc VDC. The precision is defined
field width measured \ifl units applicable to the specific encoding. The precision may con
parameters that definie’ subfields of data type P and VDC when VDC type is ‘real’.

5 preci-

value
as the
sist of

NOTE — This.€lément enables metafiles to change the form of parameters of types P and VDC in other
metafile elements in the middle of a picture so that more efficient storage of data can be used when legs preci-

sion is needed.

451

5.5.3 AUXILIARY COLOUR

Parameters:

auxiliary colour specifier (CO)
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Description:

The auxiliary colour index or value is set as specified by the parameter.

Abstract specification of elements

The auxiliary colour is applied to drawing of primitives as described under the TRANSPARENCY

element, when TRANSPARENCY is ‘off’.

References:

5.54

Pa

De

D.44

TRANSPARENCY

rameters:
transparency indicator (one of: off, on) (E)

Kcription:
The value of the transparency indicator parameter controls the Gpplication of AUXILIAR
COLOUR to the drawing of subsequent primitives.

When the value is ‘off’, the following primitives are affected aSdescribed:

a) line elements: When LINE TYPE is non-solid,<the dashes and dots are drawn in the

LY

current LINE COLOUR as usual, and the spaces between are drawn in the AUXILIARY
COLOUR.

b) POLYMARKER: For devices that display markers within raster cells, pixels that are njot
part of the marker definition are displayed in the AUXILIARY COLOUR.

¢) textelements: for devices that.display TEXT within raster cells, pixcls within the charac-
ter cell that are not part oflthe character definition are displayed in the AUXILIARY
COLOUR.

d) filled-area elementsy when INTERIOR STYLE is ‘hatch’ or ‘geometric pattern’, pixels|in
the interior of the-filled-area clement that are either not on a hatch line or not covered by a
drawn part of the geometric pattern are displayed in the AUXILIARY COLOUR; when
EDGE TYPE)is non-solid, the dashes and dots are drawn in the current EDGE COLOUR
as usualand the spaces between are drawn in the AUXILIARY COLOUR.

When the valiie is ‘on’, the portions of the above primitives that would be drawn in AUXILIARY
COLOUR when the value is ‘off” are rendered transparently, i.c., nothing is drawn in that portion|of
the primitive when the primitive is drawn.
Interptetation of this element is implementation dependent. Some recommendations are provided|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 b
of the clip rectangle are drawn.

References:
452
D.44

5i5.6 CLIP INDICATOR

Parameters:
clip indicator (one of: off, on) (E)

Description:
When the value of the clip indicator patameter is ‘off’, clipping of graphical primitive cle
not required.

When the value is ‘on’, only the portions of graphics elements inside or on the boundary of]
rectangle are drawn.

NOTE — It is interpreter dependent whether or not clipping is done to some limit such as VDC EX
display surface boundari€s even when the clip indicator is ‘off’. Such action is not precluded by
8632, and may be handled by the interpreter in accord with the particular needs of the implementj
driven device(s).

References:
452

515.7“LINE CLIPPING MODE

pundary

ments is

the clip

'ENT or
ISO/IEC

tion and

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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5.5.8 MARKER CLIPPING MODE

Parameters:

Abstract specification of elements

mode (one of: locus, shape, locus then shape) (E)

Description:

Refprences:

1.5.2
1.6.2.3
D.4.4

5.5.9 EDGE CLIPPING MODE

Parjameters:

mode (one of: locus, shape, locus then shape) (E)

Dedcription:

The Edge Clipping Mode is set to the value specified.

References:

5.5.10

1.5.2
4.6.4.5
D.4.4

NEW REGION

Parjameters:

none

The Marker Clipping Mode is set to the value specified.

Description:
This element is used for control of subregion construction within closed figures.
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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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5.5

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:
4.6.11

11 SAVE PRIMITIVE CONTEXT

Parameters:
context name (N)

Description:
This element allows for the grouping and identification of the-set of current values of the atjribute
and 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 contextl name
parameter.

The attribute and control elements which may-be saved by SAVE PRIMITIVE CONTEX[T 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 TYPE INITIAL OFFSET EDGE COLOUR (note 1)
MARKERBUNDLE 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 (note 2)
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 valnes are saved is also recorded

3 The currently defined regions are saved/restorcd as well.

References:
4.5.3

5.5.12 RESTORE PRIMITIVE CONTEXT

Parameters:
context name (N)

D

(13

scription:
The attribute and control set recorded in the set specified by the context name parameter is recallgd
on interpretation. The context name shall correspend 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 saved.

References:
453

5.5.13|PROTECTION REGION INDICATOR

Parameters:

region index.(IX)
region indicator (IX)

D

(¢

SCription:
The rpginn indicator parameter determines how the prntnr‘tinn rpginn associated with the oiven
<

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:
The value of the mode parameter specifies which path the text string is to follow. If the value is
‘off” then the path specified by the TEXT PATH element (‘right’, ‘left’, ‘up’, or ‘down’) is ysed. If
the value is ‘non-tangential’ the characters are positioned along the path and orientcd as-specjficd by
the character orientation vectors but the character orientation axcs arc not rotated — 'éach character
has the same orientation regardless of the path direction. If the value is ‘axis-tangential’ thg x-axis
of the character orientation axes is tangent to the path at the character position*the orientgtion of
each character depends upon the path direction at the character‘s placementppint. In particdlar, the
character orientation vectors are rotated together through the angle betwcen the tangent to the path
at the placement point and the positive x direction.

This element affects the TEXT, RESTRICTED TEXT and APPEND-TEXT primitives.

References:
455

5/5.15 MITRE LIMIT

Parameters:
mitre limit (R)

Description:
The mitre limit is definéd for subsequent line elements and edges of filled areas. Mitre [limit is
measured as a scale factor applied to the current line or edge width. See clause 4 for a description of
the effect of mitre limit.

Valid values ofthe mitre limit parameter are non-negative reals.

References:
45.6

wn

516 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:
1.5.7
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5.6 Graphical primitive elements

5.6

5.6

.1 POLYLINE

Parameters:

Graphical primitive elements

point list (nP)

Description:
A line is drawn from the first point in the parameter list to the second point, from the'second p
the next point, ..., and from the next-to-last point to the last point.

The appearance of POLYLINE is controlled by the line element attributes.

References:
4.6
4.6.1
4.7.1

.2 DISJOINT POLYLINE

Parameters:
point list (nP)

Description:
A line is drawn from the starfing point to the second point, from the third point to the fourth
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 eleffient allows significant data compression for applications wishing to perform line
generation or vettor polygon fill prior to metafile generation in a graphics system, and for other appli
such as drawing)grids.

References:
4.6
4:6:1
477.1

bint to

point,

pattern
cations

5.6

.3 POLYMARKER

Parameters:

point list (nP)
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5.6.

164

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 cht)-

ping area and partially outside of it is controlled by MARKER CLIPPING MODE as described |in
4.5.2 and 4.6.2.3.

References:
4.6
4.6.2
47.2

4 TEXT

Parameters:

point (P)
flag (one of: not final, final) (E)
string (S)

Defcription:
The character codes specified in the-§t#ing 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.

The characters are dimensioned according to the CHARACTER HEIGHT and CHARACTER
EXPANSION FACTOR and are oriented according to CHARACTER ORIENTATION. The dirgc-
tion of the character placement in the string relative to CHARACTER ORIENTATION is according
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 PRECISION,
CHARACTER EXPANSION FACI‘ OR, CHARACTER SPACING, TEXT COLOUR CHARAIC-

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
4.7.3

6.5 RESTRICTED TEXT

Parameters:

Description:

TurTent TEX T ACIGINMENT:

extent: delta width, delta height 2VDC)
point (P)

flag (one of: not final, final) (E)

string (S)

RESTRICTED TEXT behaves as does TEXT, with the ‘€xception that the text is constrair
parallelogram determined by the extent parameter,.the position, and the text attributes. TH
TRICTED TEXT TYPE spccifies how the string iS\positioned within the parallelogram.

The character codes specified in the string parameter are interpreted to obtain the associated
from the currently selected character set. The glyphs are displayed on the view surface as s
by the text attributes.

See 4.3.4.3 regarding the legal character codes and the character set repertoire.

The characters are dimensjoned according to the CHARACTER HEIGHT and CHAR
EXPANSION FACTOR and-dre oriented according to CHARACTER ORIENTATION. Th
tion of the character placément in the string relative to CHARACTER ORIENTATION is ac
to TEXT PATH. If GENERALIZED TEXT PATH MODE is ‘off’, then the text is position|
tive to the position point of the TEXT element as described in clause 4. If GENERALIZEIL

edtoa
e RES-

glyphs
pecified

ACTER
e direc-
cording
ed rela-
) TEXT

PATH MODE-is-non-tangential’ or ‘axis-tangential’, elements between the BEGIN COMPOUND

TEXT PATH and END COMPOUND TEXT PATH elements specify the path the text stri
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 CH|
TERYORIENTATION, and the second component is measured parallel to the up vector. 4
lelogram, the text restriction box, is formed whose sides are parallel to the vectors, and whi
lengths as in the extent parameter. The box is placed at the position point and aligned as

ng is to

ARAC-
\ paral-
Ch have
per the

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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Ref¢rences:

.452
5.6.6 PEND TEXT
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-

T T TNV ATIVITTADVY MNT NTTD
ACTER SET INDEX, TEXT SCORE TYPE, TEXT BUNDLE INDEX, AUXILIARY COLOUR,

and TRANSPARENCY.

en the value of the flag parameter is ‘not final’, the character codes in the string parametef ale
ccumulated, along with the current attribute settings. In this casc, only the attribute sctting-eld
ents listed above are allowed between this element and the next occurrence of the APPEND TEX|T
lement. With the exception of the ESCAPE element, no other metafile elements ofyany typc ate
lowed. ESCAPE is permitted but has no standardized effect.

en the value is ‘final’, the string parameter constitutes the entire string to be"diSplayed. It is this
omplete string to which the text restriction box applies. The position of thé string relative to the

ext point parameter is according to TEXT ALIGNMENT. Text elementswith a null string param

VAL PURLL PAGIGRIIIVIVE 15 QUUUIULIIEG WU L4 0 & L2l A TINIVARAN A UAL VIVIIIVIILY VY Il G JIUAL Stidlig pPJar iy

er are legal and may be followed by the allowed text attributes and APPEND TEXT as described
bove.

alid values of the width and height components of the extent ar¢non-negative VDC.
OTE — TEXT PRECISION is included in the attributes which may be changed to achieve the text restri

ion because TEXT PRECISION controls the relationship between currently set values of text attributes an
e values actually used for display of a string (the "realized" values). The realization of the text restrictiq
equired by the RESTRICTED TEXT element may mandate another mapping from requested to realized attrj-
ute values than would be allowable under the current, TEXT PRECISION. Hence the requirements of the
urrent TEXT PRECISION may have to be ignore¢dsto achieve proper display of the RESTRICTED TEX|T
lement.

343
.6
6.3
1.3

flag (one ol: not ninal, final) (E)
string (S)

Description:

166

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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5.6

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
within a string which will be aligned as a single block: TEXT FONT INDEX, TEXT PRECISION,
CHARACTER EXPANSION FACTOR, CHARACTER SPACING, TEXT COLOUR}MNCHARAC-
TER HEIGHT, CHARACTER SET INDEX, ALTERNATE CHARACTER SET INDEX, TEXT
SCORE TYPE, TEXT BUNDLE INDEX, AUXILIARY COLOUR, and TRANSPARENCY.

If the value of the flag is ‘not final’, the character codes in the string parameter arc accumufated,
along with the current attribute settings. In this case, only the attribute setting elements listed above
are allowed between this element and the APPEND TEXT element,\\With the exception gf the
external element ESCAPE, no other metafile elements of any type are-allowed.

If the value is ‘final’, the accumulated string parameter constitutes the entire string to be displayed.
APPEND TEXT elements with a null string parameter are legal and may be followed by the allowed
text attributes and further APPEND TEXT elements as deseribed above.

References:
4343
4.6
4.6.3
4.7.3
D.45.1

7 POLYGON

Parameters:
point list (nP)

Descriptiof:
A bourdary of a polygonal region is defined by connecting each vertex to its successor n the
ordered 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 ¢an be

tod Tla teotoe £+ a1 daf din 4
creatca—Inemterror-ortnc-porygonis-as-acinea it 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

Parameters:

List of:

point (P)
edge out flag (one of: invisible, visible, close invisible, close visible) (E)

nts

De

scription:
A set of closed polygons is drawn (according to the edge visibility flags and the current edge at
butes) and filled (according to the current filled-area attributes).

The list of points and flags is processed sequentially. The first point starts the first_polygon of
set; the point that starts each polygon is recorded as the "current closure point™);Each point in
list is connected either to its successor or to the current closure point (bup hot both) by a strai
edge.

ri-

he
he
rht

The edge out flag parameter associated with each point in the list defines how the edge coming frpm

that point is generated. The enumerations of the flag mean:

invisible: the edge from point n to point1#¥1 defines a fill boundary, and is pot
drawn.

visible: the edge from point n¢toypoint n+1 defines a fill boundary, and is
drawn.

close invisible: the edge from point n to the current closure point defines a polygon

boundary, but@s not drawn. The next point in the list (if any) will

define the first point of another polygon; it will not be connected
any edgeto’any point of the polygon being closed.

close visible: as.close¢ invisible, but the closing edge added is drawn.

by

If the edge out flag of the last point in the list is ‘visible’, it is treated as ‘close visible’; if the flag is

‘invisible’, it is treated as ‘elose invisible’.

The interior of the polygen set (see 4.6.4.4) is filled according to the current filled-area attribu
The set of polygons\is filled according to the parity (odd or even) algorithm described under

es.
the

POLYGON element, with the exception that the transition from a vertex marked ‘close visible] or
‘close invisible’)to the next point in the point list does not constitute a boundary to the fill algorithm.

The individual polygons of the set are not filled individually. The polygons in the set may be {is-
joint (asvin the ‘dot’ and the body of the letter ‘i’), may create ‘holes’ (as in a torus shape), or may

overlap.

The visible edges are drawn using the current edge attributes. An edge will be drawn only if it was

168

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 w
specified as ‘invisible’.

See figure 30 for an example of POLYGON SET.

erc

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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Figure 30 — Example for POLYGON SET

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
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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)

Description:
In the general case, P,Q,R can delimit an arbitrary parallelogram. P and Q delimit the end points of
a diagonal of the parallelogram, and R defines a third corner.

In the simplest case, the three comner points, P,Q,R, define a rectangular arca(in-VDC space. This
area is subdivided into nx-ny contiguous rectangles as follows. The edge from’P to R is subdivided
into nx equal intervals, and the edge from R to Q is subdivided into ny, equal intervals. Thp grid
implied consists of nx-ny identical cells. The colour list consists of zx:gy colour specificationg, con-
ceptually an array of dimensions nx and ny representing respectively the column and row dimen-
sions. Array element (1,1) is mapped to the cell at comer P, and array element (nx,1) is mapped to
the cell at corner R. Array element (nx,ny) is mapped to the-cel¥at corer Q. Hence, the coloyir ele-
ments are mapped within rows running from P to R, and witfrthe rows incrementing in order ffom R
to Q. Array element (1,1) corresponds to the first coloar index or colour value stored in the cell
colour specifiers parameter and array element (nx,1) corresponds to the nxth colour index or ¢olour
value stored in the cell colour specifiers parametcg;

The local colour precision parameter declares the precision of the cell colour specifiers. The preci-
sion specification is represented in cither. ‘indexed’ or ‘direct’ colour mode, according to the qurrent
value of the COLOUR SELECTION MODE element. As with the COLOUR INDEX PRECISION
and COLOUR PRECISION elements,-the form of the parameter is encoding dependent. If the pic-
ture uses indexed colour selectiom, then the form of the paramcter is the same as that of COLOUR
INDEX PRECISION. If the picture uses direct colour selection, then the form of the paramgter is
the same as that of COLOUR PRECISION.

Legal values of local ¢olpur precision include the legal valucs of COLOUR (INDEX) PRECIBION.
In addition, each enecoding defines a special value, the ‘default colour precision indicator’,|as an
indicator that the colour specifiers of the element are to be encoded in the COLOUR (INDEX) PRE-
CISION of the.metafile, i.e., to indicate that the local colour precision defaults to COLOUR
(INDEX) PRECISION.

Recominendations for the interpretation of cell array for devices that cannot display a cell arfay are
given.n annex D.

NOTE — Figure 31 illustrates a cell array where the order of mapping the cells to a display $urface
corresponds to the common left-to-right, top-to-bottom pixel scan order of many devices. In the figuge lines
indicate cell locations and dots indicate pixel centres.

References:
4.6
4.6.5.1
D.4.5

171


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

ISO/IEC 8632-1:1992 (E)

Graphical primitive elements Abstract specification of elements
— P R —
1 2 nx
eV o ° ) ° ° ) ° ) ) ) ° e Yo
’ ° ° ° ° ° ° ° ° ° ° ° ° ° °
° ° ° ° ° ° ° ° ° ° ) ° ° °
o | o e I e [ Y e . e e | 8 o | o
2. ° ° ° ° ° ° ° ° ° ° . ° °
° ° ° ° ° ) ° . ° . ° ° ) °
° ° ° ° ° ° ° ° 'y ° ° ° ° °
) ° ° ° ° ° ° ° ° ° ° ° ° °
° ° ° ° ° ° ® ° ° ° ° ° ° °
° ° ° ° ° e ° ° ° ° ° ° ° °
° ° ° ° ° ° . ° ° ° ° ° ° °
L g \g 9 g g - g - - - - - o
ny' ° B ° ° ° . ) ° ° ° ° ° °
° ¢ ° ° ° ° ° ) ° ° ° ° ° °
° ° ° ° ° ° . ° ° ° ° ° e A
Q—

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)

Graphical primitive elements

Description:
A Generalized Drawing Primitive (GDP) of the type specified by the identifier paramter)is’gq
on the basis of the points in the point list parameter and other information in the data record

eter.

Non-negative values of the identifier are reserved for rcgistration and futufe,standardizati

negative values are available for private use.

The appearance of the GDP is determined by zero or more of the attribute sets of the stand
graphical primitive elements, depending on the particular GDP. (The parameters of the (

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

GDP is similar to ESCAPE in this sense, but GDP provides a mechanism for handling of coordi

whereas ESCAPE does not. GDP is thus designed-for generating graphical output, and ESCAPE is
for such applications as non-standardized control functions.

nerated
param-

on, and

ardized
DP are

support.
Jate data
lesigned

2 GDP identifiers are registered in the ISO.Jnternational Register of Graphical Items, which is mainnlgined by

the Registration Authority. When a GDP identifier has been approved by ISO/IEC Sub-committee
puter Graphics, the GDP identifier value will be assigned by the Registration Authority.

References:

4.6
ref 471.16

6.11 RECTANGLE

Parameters:

two points (2P)

r Com-

— 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
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4.7.4

5.6.12

Par

CIRCLE

ameters:

Abstract specification of elements

Desg

+ Tt
\/llll\/l}\}llll— 1)

radius (VDC)

cription:

The radius and centrepoint parameters specify respectively the radius and center of @ circle, to |
displayed with interior (see 4.6.4.4) as defined by the FILL BUNDLE INDEX, ASPECT SOUR(

of the edge is controlled by the edge attributes, and by AUXILIARY £OLOUR and TRA]
SPARENCY.

[Valid values of the radius are non-negative VDC.

References:

5.6.13

Par

Deg

4.6
A4.6.4
4.7.4

CIRCULAR ARC 3 POINT

ameters:
starting point, intermediate point,-ending point (3P)
cription:

A circular arc is displayed from the starting point, through the intermediate point, to the endi
point.

A non-degenerate specification is one in which the three specified coordinates are non-collinear.

the interprétation of this element is implementation dependent (see also annex D).

FLAGS, AUXILIARY COLOUR, TRANSPARENCY, and interior style attributes) The appearange

If the three'Specified coordinates are collinear the specification is mathematically degencrate, and

be
'E

-

18

Rellerences:
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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
point, to the specified ending point. The close types are illustrated in figure 32.

If close type is ‘chord’, the segment defined by the arc and the chord from the starting point|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 styl¢ 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 centrg, the specified starting|point,
and the ending point is displayed with interior as defined by the FILL BUNDLE INDEX, AJPECT
SOURCE FLAGS, AUXILIARY COLOUR, TRANSPARENCY, and interior style attribute§. The
appearance of the edge is controlled by the edge attribut€s, and by AUXILIARY COLOUR and
TRANSPARENCY.

A non-degenerate specification is one in which the thiee specified coordinates are non-collineg

=

If the three specified coordinates are collinear tHe specification is mathematically degenerdte and
ambiguous, and the interpretation of this elemeént is implementation dependent (see also annex D).

References:
4.6
4.6.4
4.6.6
474
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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5.6.15 CIRCULAR ARC CENTRE

Parameters:

centrepoint (P)
DX _start, DY_start, DX_end, DY_end (4VDC)
radius (VDC)

Graphical primitive elements

Description:

References:

6.16 CIRCULAR ARC CENTRE CLOSE

Parameters:

A circular arc is drawn which is defined as follows:

The DX start and DY start parameters define a start vector, and the DX end and DY _end |
ters define an end vector. The tails of these vectors are placed at the position specified by {
trepoint parameter. A start ray and end ray are derived from the start and end vectors. The s
end rays are the semi-infinite lines from the centrepoint in the directions of the start and end
respectively.

arame-
he cen-
fart and
vectors

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 o
by measuring a distance radius along the start ray from the centrepoint) to the intersection of
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 length.

Valid values of the radius are non-negative VDC.

btained

the cir-

If the start ray and end ray are coincident; it is ambiguous whether the defined arc subtends 0° or

360° of central angle (see annex D for reCommended interpretation).

4.6
4.6.1
4.6.6
4.7.1
D.45

c oint(P)
-@H&‘Fep\,.... \C

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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end rays are the semi-infinite lines from the centrcpoint in the directions of the start and end vecto
respectively.

Abstract specification of elements

IS

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 ci
cle and the end ray.

r-

If the value of the close type parameter is chord’ the circular segment dcfined by the arc and the

e_arc-is dmrﬂqurl

[f the value is ‘pie’, the circular sector defined by the arc and the specificd centrepoint is displayed.

by the edge attributes, and by AUXILIARY COLOUR and TRANSPARENCY.
Valid values of the vector components are those which produce vectors of non-zero’length.
Valid values of the radius are non-negative VDC.

[f the start ray and end ray are coincident, it is ambiguous whether the)defined arc subtends 0°
360° of central angle (see annex D for recommended interpretation),

Reflerences:

5.6.17

4.6
4.6.4
A4.6.6
A4.7.4
D.4.5

ELLIPSE

Panameters:

centrepoint (P)
first CDP endpoint (P)
second CDP endpoint (P)

Deqcription:

The centrepoint parameter specifies the centre of an ellipse. The CDP endpoints include one en
point {fom each conjugate diameter; together with the centrepoint they define the two conjuga
diameters of the ellipse.

The primitive is displayed with interior (see 4.6.4.4) as defined by the FILL BUNDLE INDEX
IASPECT SOURCE FLAGS, and interior style attributes. The appearance of the edgeyis controllgd

DI

[c

Lre it freri—t-dtentaved-with-mte e S UNBEE

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:

178
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4.6.7

474
D.45

5.6.18 ELLIPTICAL ARC

Parameters:

centrepoint (P)

first CDP endpoint (P)

second CDP endpoint (P)

DX start,DY_start,DX_end,DY_end (4VDC)

Description:
An elliptical arc is drawn which is defined as follows:

The centrepoint parameter specifies the center of an ellipse. The CDP endpoints include orje end-
point from each conjugate diameter; together with the cehtrépoint they define the two cornjugate
diameters of the ellipse.

The DX start and DY _start parameters define a start-vector, and the DX_end and DY end pprame-
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 aredetived from the start and end vectors. The stprt and
end rays are the semi-infinite lines from thegentrepoint in the directions of the start and end yectors
respectively.

The defined arc begins at the intersection of the ellipse and the start ray and follows the clljpse to
the intersection of the ellipse and-the end ray in the direction defined as follows. A "comjugate
radius" is defined to be half of aconjugate diameter. Letting the centrepoint be labelled M, the first
CDP endpoint P1, and the second CDP endpoint P2, then the line scgments M-P1 and M-P2| define
two conjugate radii, refered to in what follows as the first conjugate radius and the second [conju-
gate radius respectively) The conjugate radii meet at M and define two angles: the sum of the two
angles is 360°, one,angle is less than 180° and the other is greater than 180°. The drawing difection
of the ellipticalarc is the direction from the first conjugate radius to the second conjugate radius
through the §maller of these two angles.

The elliptieal arc is displayed with the current line attributcs.

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.

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

Degcription:

Parameters:

centrepoint (P)

first CDP endpoint (P)

second CDP endpoint (P)

DX start,DY_start,DX_end,DY_end (4VDC)

Abstract specification of elements

close type (one of: pie, chord) (E)

An elliptical arc is drawn and filled which is defined as follows:

The centrepoint parameter specifies the center of an ellipse. The CDP endpoints include one en
point from each conjugate diameter; together with the centrepoint they defineCthe two conjugd
diameters of the ellipse.

The DX _start and DY _start parameters define a start vector, and the DX~end and DY_end param
ters define an end vector. The tails of these vectors are placed at the position specified by the ce

end rays are the semi-infinite lines from the centrepoint in the directions of the start and end vecto
respectively.

The defined arc begins at the intersection of the ellipse and the start ray (the "starting point") ai
follows the ellipse to the intersection of the ellipse and ‘the end ray (the "ending point") in the dirg
tion defined as follows. A "conjugate radius” is defined to be half of a conjugate diametcr. Lettis
the centrepoint be labelled M, the first CDP endpoint P1, and the second CDP endpoint P2, then t}
line segments M-P1 and M-P2 define two comjugate radii, referred to in what follows as the fi
conjugate radius and the second conjugate radius respectively. The conjugate radii meet at M a

greater than 180°. The drawing direction of the elliptical arc is the direction from the first conjuga
radius to the second conjugate radius‘through the smaller of these two angles.

the FILL BUNDLE INDEX, FILL ASF, and intcrior style attributes. The appearance of the edge
controlled by edge attributes, and by AUXILIARY COLOUR and TRANSPARENCY.

attributes;.and by AUXILIARY COLOUR and TRANSPARENCY.

trepoint parameter. A start ray and end ray are derived from the staft and end vectors. The start apd

define two angles: the sum of the two angles is 360°, one angle is less than 180° and the other|i

If the value of the close type parameter is ‘chord’, the segment defined by the elliptical arc and the
chord from the starting point)to the ending point is displayed with interior (see 4.6.4.4) as dcfined py

If the value is ‘pie’, the elliptical pie sector defined by the elliptical arc centrepoint, the startipg
point, and the ending point is displayed with interior as defined by the FILL BUNDLE INDEK,
FILL ASF;and the interior style attributes. The appearance of the edge is controlled by the edge

Validtvalues of the three specifying points of the ellipse are those which yield three distinct poins.

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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5.6.20 CIRCULAR ARC CENTRE REVERSED

Parameters:

lements

centrepoint (P)
DX _start, DY _start, DX_end, DY_end (4VDC)
radius (VDC)

Description:

A circular arc is drawn 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.$tart and end vectors. The s
end rays are semi-infinite lines from the centrepoint in the directions of the start and end
respectively.

art and
vectors

The values of the radius and centrepoint parameters define a circle. The arc is drawn in the negative
angular direction (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 iptersec-

tion of the circle 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 length.

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 subtends 0° or

360° of central angle (see.annex D for recommended interpretation).

References:

4.6
4.6.1
4.6.6
4.7.1
D.45

621 CONNECTING EDGE

Parameters:

none

Description:

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 HYPERBOLIC ARC

Panameters:

entre point (P)
fransverse radius endpoint (P)

onjugate radius endpoint (P)
tart vector (2VDC)
nd vector 2VDC)

Desgcription:
hyperbolic arc is defined. The asymptotes of the full'hyperbola pass through the centre point and

re parallel to two vectors defined by the sum anddifference of the vectors from the centre to me
oints defined by the transverse radius endpoint and conjugate radius endpoint parameters, respeg-
ively. The complete hyperbola passes througliithe transverse radius endpoint and its tangent thefe

is parallel to the vector from the centre poirit'to the conjugate radius endpoint. The defined arc if a
finite arc starting and ending at the points‘where the rays from the centre in the directions of the stgrt
and end vectors intersect the complete hyperbola. See clause 4 for further discussion of the
eometric significance of the parameterization and details of rendering of hyperbolic arcs.

Reflerences:
1.6

4.6.1
4.6.8
4.7.1

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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References:
4.6
4.6.1
469
471

992 (E)

Graphical primitive elements

further discussion of the geometric significance of the parameterization and details of rendering of
parabolic arcs.

5.4

.24 NON-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)

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 clause4). The number of control points parametef 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. 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 paramgter 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 be’ greater than or equal to the value of the k-th knot in this sequence,
where k is the spline order. The end value shall be less than the n-th knot value (wherc # is the

number of control peints).

When an elemenf of this type is interpreted, a non-uniform B-spline curve is generated for pagameter

values betweeni the parameter start value and parameter end value.

References:

4.6
4:6:10
46.10.1

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

Rdferences:

5.6.26

Parameters:

De¢

order shall nqn'ﬂ the number of knots  If the Qpline order is k and the number of control points |

h

then the number of knots is (n+k). N shall be positive.

The array of numbers defined by the weights parameter contains one real number for cacli¢ont
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 oven what range
value. The start value shall be greater than or equal to the value of the k-th knot in this sequen

is the number of control points).

When an element of this type is interpreted, a non-uniform rationak B-spline curve is gencrated
parameter values between the parameter start value and parameter end value.

4.6
4.6.10
4.6.10.1

POLYBEZIER

continuity indicator (IX)
point list

if the continuity~iridicator is 1 (discontinuous) (4nP)
if the continuity indicator is 2 (continuous) ((3n+1)P)

scription:
This €lement defines one or more cubic Bezier curves. The association of points in the parameter |

ol

of

the parameter the B-spline curve is evaluated. The start value shall be less thanCprequal to the epd

LC,

where k is the spline order. The end value shall be less than or equal to thé-z-th knot value (wher¢ n

lor

ist

with control points is dependent upon the value of the continuity indicator parameter and is defir]

ed

184

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 po
of (N+1)th.

int
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References:
4.6
4.6.10
4.6.10.2

5.6.27 POLYSYMBOL

Parameters
symbol index (IX)
position point list (nP)

Description:
The symbol corresponding to the symbol index parameter in the symibol library specified| by the
current SYMBOL LIBRARY INDEX is dimensioned according-to SYMBOL SIZE, griented
according to SYMBOL ORIENTATION, and drawn at each paint-in the position point lijt. The
symbol is displayed according to the current SYMBOL COLOUR.

References:

4.6
6

.U

12
A L

5)6.28 BITONAL TILE

Parameters:

compression type (IX)

row padding indicator ()

cell background colour (CO)

cell foreground colour (CO)
method-specific parameters (SDR)
compressed-colour specifiers (BS)

Description:
The_compression type parameter specifies the compression type used. The following methods are
defined:

0: null background

it foreground

T6

T4 1-dimensional

T4 2-dimensional
bitmap (uncompressed)
run length

SABRANE S

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 defined
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

rst 1 bits specify the run length and the remaining bit specifies the cell colour.

value of the compression type parameter and stored in the metafile as a compressed binary da
bbject.

The value of row padding indicator parameter shall be a non-negative integer.“/The row paddi]
ndicator indicates whether there is any padding of rows prior to compression. Ifthe value is 0, thg
fhere is no padding and the compressed row contains exactly as many colour specifiers as indicatd
n the parameter number of cells/tile in path direction of the BEGIN TILE ARRAY clement. If t}
value is n, greater than 0, then the parameter number of cells/tile in“path direction of the BEGI
FILE ARRAY element defines the number of actual cells with jmage content in the row. Prior

compression the row is padded with colour specifiers of value 0,4f necessary, so that the number

specifiers in the row prior to compression is a multiple of n.{Any colour specifiers added to the ro
o satisfy this requirement are not included in the value of\the the number of cells/tile in path dire
tion parameter of the BEGIN TILE ARRAY element.

pit of data resulting from the compression process'is the first or most signficant bit of the first oct
pf the BS parameter.

Che cell colour specifiers have only twowalues, the indexes 0 and 1. Index O designates the cg
packground colour. Index 1 desighates the cell foreground colour. The precompressed
incompressed colour specifiers considered as a binary data stream are represented at 1 bit per cell.

he parameter method-specific: parameters contains parameters that arc specific to particul
compression types. The SDR/for each of the defined compression types contains:

he colour specifiers of the compressed colour specifiers parameter is compressed according-to the

The order of the data in the BS parameter is that 6rder sometimes referred to as "down". The firgt

unsigned binary integer at a fixed precision specified by an integer value, n, in the paramecter

CL

I

T

compression SDR

type contents
0: null background null

1: null foreground null

2: T6 null

3: T4 1-dimensional null

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:
4.6
4.6.5
4.6.52
D.4.6

5.6.29 TILE

Parameters:

compression type (IX)

row padding indicator (I)

cell colour precision (I)
method-specific parameters (SDR)
compressed colour specifiers (BS)

Description:
The compression type parameter specifies the method by which the compressed colour specifiers are
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 greater'than 6 are reserved for registration and future standardization.

Compression types‘null background’ and ‘null foreground’ indicate that all cells in the file are
known to be baékground or foreground respectively. In this case the tile has no encoded dontent.
The bitstream. parameter is null. For indexed colour selection mode, background corresponds to
index 0 and~foreground corresponds to index 1. For direct colour selection mode, backiground
corresponds to the value defined by the BACKGROUND COLOUR element (or its defaydlt) and
foreground corresponds to an implementation dependent foreground colour.

If the method is T4, the image is encoded according to the one or two dimensional scheme fefined

by CCITT Recommendation T4 (Group 3 facsimile). If the method is T6 two dimensional scheme
defined in CCITT Recommendation T6 (ﬂrnnp 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 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 spec1ﬁers in the Tow pr10r to compressmn 1s a multlple of n. Any colour

umber of cells/tzle in path dtrectzon parameter of the BEGIN TILE ARRAY element

he cell colour precision parameter declares the precision of the cells in the compressed_coloyr
specifiers parameter. This is the precision of the uncompressed colour specificrs. The. precisign
Kpecification is represented in either ‘indexed’ or ‘direct’ colour mode, according,to-the current
alue of the COLOUR SELECTION MODE element. As with the COLOUR INDEX PRECISION
and COLOUR PRECISION elements, the form of the parameter is encoding dependent. If the pig-
ure uses indexed colour selection, then the form of the parameter is the same as that of COLO
DEX PRECISION. If the picture uses direct colour selection, then theyform of the parameter fis
e same as that of COLOUR PRECISION.

Legal values of local colour precision include the legal values of COLOUR (INDEX) PRECISION.
In addition, each encoding defines a special value, the ‘default.colour precision indicator’, as
indicator that the colour specifiers of the element are to be eficoded in the COLOUR (INDEX) PRE-

ISION of the metafile, i.e., to indicate that the cell colour-precision defaults to COLOUR (INDEX)
PRECISION.

e order of the data in the compressed colour specifiers parameter is that order sometimes referr¢d
o as "down". The first bit of data resultingfrom the compression process is the first or mogst
signficant bit of the first octet of the BS parameter.

The cell colour precision parameter defines the colour precision of the colour specifiers in the prg-
compression (uncompressed) data stréam. When decompressing the Bitstream operand, these are the
precisions of the binary data comprising the individual colour specifiers.

The parameter method-specific: parameters contains parameters that are specific to particulpr
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: T4 1-dimensional null

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.

Iine bundle index (IX)

Desgription:
The line bundle index is set to the value specified by the parameter. When subsequent line.elements
pccur, the values for LINE TYPE, LINE WIDTH, and LINE COLOUR are taken from the
corresponding components of the indexed bundle if the ASFs for those attributescare set to ‘bun-
jied’. See 4.6 for alist of line elements.

f the ASF for a given attribute is ‘individual’, this element does not affectthie value used for that
ttribute until the ASF returns to ‘bundled’.

_egal values are positive integers.

Reffrences:
1.6.1

H 711
+./.1.1

D.4.6

5.7.2 LINE TYPE

Parpmeters:

ine type indicator (IX)

Desription:
e line type indicatoris set to the value specified by the paramcter.

o

en the LINEXIYYPE ASF is ‘individual’, subsequent line elements are displayed with this lin
ype. See 4.6for"a list of line elements.

en th¢.LINE TYPE ASF is ‘bundled’, this element does not affect the display of subsequent lin
lements until the ASF returns to ‘individual’.

o

he)following line types are assigned:

1: solid
2: dash
3. dot
4: dash-dot

5: dash-dot-dot

Values above 5 are reserved for registration and future standardization, and negative values are
available for implementation-dependent use.
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NOTES

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 ot Graphical Items, which is
maintained by the Registration Authority. When a line type indicator has been approved by ISOAEC Sub-
committee for Computer Graphics, the line type indicator value will be assigned by the Registration Author-

ity.

References:
4.6.1
47.1.1
D.4.6

5.71.3 LINE WIDTH

Parameters:
line width specifier (SS)

Description:
The absolute linc width or line width sgale factor is set as specified by the parametcr.

When the LINE WIDTH ASF is-individual’, subsequent line elements are displayed according to
the size specification of this element. See 4.6 for a list of line elements.

When the LINE WIDTH ASF is ‘bundled’, this element does not affect the display of subsgquent
line elements until the!ASF returns to ‘individual’.

Valid values of the, ‘line width specifier’ parameter are non-negative VDC or R (according|to the
value of the LINE WIDTH SPECIFICATION MODE element).

NOTE — The line width is measured perpendicular to the defining line (that is, it is independent of th¢ orien-
tation of the-defining line). A wide line is aligned with its ideal zero-width defining line such that the distance
between the defining line and either edge is half the line width.

References:
4473
4.6.1
47.1.1
4.5
D.4.6
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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 lipe
colour. See 4.6 for a list of line elements.

When the LINE COLOUR ASF is ‘bundled’, this element does not affect the interpretation of sub-
sequent line elements until the ASF returns to ‘individual’.

References:
4.6.1
47.1.1
47.6
D.32

5.7.5 MARKER BUNDLE INDEX

Parameters:
marker bundle index (IX)

Dekcription:
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 COLOUR gre
taken from the corresponding-components of the indexed bundle if the ASFs for those attributes gre
‘bundled’.

If the ASF for a given attribute is ‘individual’, this element does not affect the value used for that
attribute until its ASF returns to ‘bundled’.

Legal values, of MARKER BUNDLE INDEX are positive integers.

References:
4.6.2

4.7.2.1
D4.6

5.7.6 MARKER TYPE

Parameters:

marker type (IX)
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Description:

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 y¥isible point on the display
surface at metafile interpretation time. It is thus intended to behave as &/ polypoint” element.

Values above 5 are reserved for registration and future standardization, and negative valpes are
available for implementation-dependent use.

NOTE — Marker type values are registered in the ISO International Register of Graphical Items, which is
maintained by the Registration Authority. When a markef \type has been approved by ISO/IHC Sub-
committee for Computer Graphics, the marker type value will be assigned by the Registration Authorify.

References:
4.6.2
4721
D.4.6

5{7.7 MARKER SIZE

Parameters:
marker size specifier (SS)

Description:
The abSolute marker size or marker size scale factor is set as specified by the parameter. If apsolute,
thesspecified size is the maximum extent of the marker.

When the MARKER SIZE ASF is ‘individual’, subsequent marker elements are displayed agcording
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:
44.3
4.6.2
47.2.1
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5.7.8 MARKER COLOUR

Par

ameters:

Abstract specification of elements

marker colour specifier (CO)

Description:

Ref

The marker colour index or marker colour value is set as specified by the parameter.

When the MARKER COLOUR ASF is ‘individual’, subsequent marker elementscare’ displayed wi
this marker colour.

When the MARKER COLOUR ASF is ‘bundled’, this element does not affect the display of subs
quent marker elements until the ASF returns to ‘individual’.

prences:
1.6.2
1.7.2.1
1.7.6
D.3.2

5.7.9 TEXT BUNDLE INDEX

Par

ameters:

fext bundle index (IX)

De

ription:

he text bundle index is)set to the value specified by the parameter. When subsequent text clemeny
ccur, the values-for TEXT FONT INDEX, TEXT PRECISION, CHARACTER EXPANSIO|
ACTOR, CHARACTER SPACING, and TEXT COLOUR are taken from the corresponding con
onents of the/indexed bundle if the ASFs for those attributes are set to ‘bundled’. See 4.6 for a 1
f text elements.

f thetASF for a given attribute is ‘individual’, this element does not affect the value used for th
ttribute until the ASF returns to ‘bundled’.

vV

s

Legal values of the text bundle index parameter are positive integers.

References:
4.6.3
47.3
D.4.6
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5.7.10 TEXT FONT INDEX

N

Description:

References:

/.11 TEXT PRECISION

Parameters:

Description:

Parameters:

font index (IX)

a font

from the font list table defined in the Metafile Descriptor.

When the TEXT FONT INDEX ASF is ‘individual’, subsequent text elements are displayefl with
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 thie"display of jsubse-
quent text elements until the ASF returns to ‘individual’.

Legal values of the font index parameter are positive integers.
NOTES
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(the case that the currently selected character
set cannot be rendered in the specified text font.

4.6.3
4.3
D.4.6

text precision (one.of! string, character, stroke) (E)

The text-precision is set to the value specified by the parameter.

When the TEXT PRECISION ASF is ‘individual’, subsequent text elements are displayed wiith this
text'precision. See 4.6 for a list of text elements.

When the TEXT PRECISION ASF is ‘bundled’, this element does not affect the display off subse-

+311 tha ASE roturne tna “individnal’
ot to—a-viatd—

anaenttavt alarmante i
\1“\/!!!. CUAT CTUITICUTICS GTIItITr a7 TV TCUTTOY
The accuracy of execution of TEXT attributes can be controlled by one of three values.

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:

5.712

Pa

Degpcription:

References:
4.6.3
473
D.4.6
5.7.13"CHARACTER SPACING

4.6.3
4.7.3

D.4.6

CHARACTER EXPANSION FACTOR

rameters:

character expansion factor (R)

The character expansion factor is set to the value specificd by the paramcter.

displayed with this character expansion factor. See 4.6 for:a list of text elements.

the display of subsequent text elements until the ASF retumns to ‘individual’.

The character expansion factor specifies the deviation of the width-to-height ratio of the charac
from the ratio indicated by the font designer:

Legal values of the character expansion factor are non-negative reals.

NOTE — The character expansionfagtor is a scalar. The resulting character width is the product of
CHARACTER HEIGHT multiplied by the width/height ratio (a characteristic of each font and a quantity
can vary on a character-by-character basis) for the character multiplied by the CHARACTER EXPANSI(
FACTOR. The character width so derived is further scaled by multiplying it by the ratio of the length of
character base vector to thelength of the character up vector.

When the CHARACTER EXPANSION FACTOR ASF is ‘individual’, subscquent text clements gre

When the CHARACTER EXPANSION FACTOR ASF is ‘bundled’, this element does not aff¢ct

[er

he
hat
DN
he

Parameters:

character spacing (R)

Description:

196

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

ngo a A a

When TEXT PATH is ‘right’ or ‘left’ , the character spacing is scaled by the ratio of the T¢gngth of
the character base vector to the length of the character up vector.

References:
4.6.3
473
D.4.6

W

7.14 TEXT COLOUR

Parameters:
text colour specificr (CO)

Description:
The text colour index or text colour value is set as specified by thc parameter.

When the TEXT COLOUR ASF, is-‘individual’, subsequent text elements are displayed with this
text colour. See 4.6 for a list of(fext elements.

When the TEXT COLOUR ASF is ‘bundled’, this element docs not affect the display of sufjsequent
text elements until the ASF returns to ‘individual’.

References:
4.6.3
473
4.7.6
D.32

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

4.7/.3.2

P.4.6

5.716 CHARACTER ORIENTATION

Parameters:

k character up component (VDC)
y character up component (VDC)
k character base component (VDC)
y character base component (VDC)

Desgription:
Che two vectors define the orientation and skew of the character body in subscquent text clement.
Bee 4.6 for a list of text elements. For purposes of ‘alignment and path, ‘up’ is in the direction of the
Character up vector and ‘right’ is in the direction-Qf the character base vector. The ratio of the lenggh
pf the base vector to the length of the up vector is used as a scaling factor for the CHARACTER
EXPANSION FACTOR and CHARACTER SPACING elements.

The two vectors shall be non-collinear-and shall have positive length.

NOTE — The way in which software‘above the metafile generator and/or the metafile generator itself may use
this element is as follows. A vector whose length is the character height (baseline-to-capline) and whoge
Hirection 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
piven to the metafile generator as the parameters to CHARACTER ORIENTATION. If the resultant vectors
hre not orthogonal, thé-teXt extent rectangle becomes a parallelogram, and the characters are skewed. If the
vectors have differént lengths, the aspect ratio derived from the font design and the character expansion attfi-
bute will be altered! If the positive angle from the up vector to the base vector is less than 180°, the following
pffects occurs ¢haracters are mirror imaged; and the "intuitive" notions of right and left (as applied to TEXT
PATH and TEXT ALIGNMENT) are reversed, as described in 4.7.3.2.

Refprences:
4.63
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 Tor a it of text
elements.

This function sets the value of the text path attribute, specifying the writing direction,of a text $tring
relative to the character up vector and character base vector. ‘Right’ means in the direction ¢f the
character base vector. ‘Left’ means 180° from the character base vector. ‘Up’mieans in the flirec-
tion of the character up vector. ‘Down’ means 180° from the character up vector.

References:
4.6.3
4732
D.4.6

5.7]18 TEXT ALIGNMENT

[Parameters:

horizontal alignment (one of: normal horizontal, left, centre, right, continuous horizontal) (E)
vertical alignment (one of: normal yertical, top, cap, half, base, bottom, continuous vertical) (E
continuous horizontal alignment- (R)
continuous vertical alignment((R)

| @Y
N’

Description:
The text alignment s ,s¢t to the value specified by the parameters. Subsequent text strings are
displayed with thi§ text alignment.

The horizontal-alignment type parameter is an enumerated data type with the possible values hown
above. Ififs value is ‘continuous horizontal’, the continuous horizontal alignment parameter (which
is a fraction of the side of the text extent rectangle perpendicular to character up vector) befomes
significant.

The vertical alignment type parameter is an enumerated data type with the possible values ghown
above. If the value is ‘continuous vertical’, the continuous vertical alignment parameter (whigh is a
fraction of The side of The TeXT extent Tectangle parattet tocharacterup-veetor)-beeomes sigpifidant.

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
UP CENTRE BASELINE
DOWN | CENTRE TOP

The continuous horizontal and vertical parameters may exceed the range of 0.0 to 1.0 in order to
align a string with a coordinare outside 1S [ext extent rectangle.

Réferences:
4.6.3
47.32
D.4.6

5.7.19| CHARACTER SET INDEX

Parameters:
character set index (IX)

Description:
The specified character set from the table specified in the CHARACTER SET LIST or GLYPH
MAPPING Metafile Descriptor element beconies the currently designated GO set. Since BEGIN
PICTURE invokes the GO set into positions 2/1 to 7/14 of the 7-bit or 8-bit code chart, the charagter
set designated by CHARACTER SET INDEX is used to display the text in the text elements. See

4.6 for a list of text elements. The character set is used for the subsequent mapping of charadter
codes to character glyphs.

Legal values of the character set index parameter are positive integers.

NOTE — One use of this element is to switch among character sets for different languages.
References:

4.6.3

4732
D.4.6

5.7.20{ ALTERNATE CHARACTER SET INDEX

Parameters:

alternate 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
200
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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 ST (SHIFT IN) are -displayed
using the G1 character set: the same character set which is designated by ALTERNATEXCHARAC-
TER SET INDEX.

References:
4.6.3
4732

wn

7.21 FILL BUNDLE INDEX

Parameters:
fill bundle index (IX)

Description:
The fill bundle index is set to the value specified by the parameter. When subsequent filled-grea cle-
ments occur, values for INTERIOR STYLE, FILL COLOUR, PATTERN INDEX, and HATCH
INDEX are taken from the corresponiding components of the indexed bundle, if the ASFs fpr these
attributes are sct to ‘bundled’. See.4.6 for a list of filled-arca elements. If the ASF for a given attri-
bute is ‘individual’, this elementdoes not affect the value used for that attribute until its ASK 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.4.6

5i7.: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:

5.7.23 [FILL COLOUR

Parameters:

Desgcription:

References:

5.7.24

Pai

4.6.4
4.74.1
47423
D.4.6

fill colour specifier (CO)

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
colour. See 4.6 for alist of filled-area elements.

When the FILL COLOUR ASF is ‘bundled’, this'element does not affect the display of these subs
quent filled-area elements until the ASF retumsto ‘individual’.

The fill colour attribute is significant only if INTERIOR STYLE is ‘hollow’, ‘solid’, ‘hatch’,

or
‘geometric pattern.’

4.6.4
4.7.4.1
4743
4.7.6
D.32

HATCH INDEX

rameters.

hatch index (IX)

Description:

202

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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SARAT

positive slope equally spaced parallel lines
negative slope equally spaced parallel lines
horizontal/vertical crosshatch

positive slope/negative slope crosshatch

The ideal angle for the positive slope hatch patterns is +45°, and the ideal angle for the negative
slope hatch patterns is +135° (see also annex D).

When the HATCH INDEX ASF is ‘individual’ and the interior style is ‘hatch’, subsequent filled-

Values

4.6.4

474.1
4743
D.4.6

5.J7.25 PATTERN INDEX

pattem

1 1. 1 i~ M 4l lootalasaad Q A4 & L liat £ cliad 1AL lanaanta
darcd CICIICIITS arc arspiaycud S HIZ IS TIAtUIT TIIUC AT OSCUF O TOT d TS T OT IO U= are dmUICIIerIs:

The fill colour attribute determines the colour of the hatch lines.

available for implementation-dependent use.

References:

Parameters:

Description:
The pattern indéx is set to the value specified by the parameter.

When the HATCH INDEX ASF is ‘bundled’, this element does not affect the display of sibgequent
filled-area elements until the ASF returns to ‘individual’.

above 6 are reserved for registration and future standardization, and’ negative valpies are

NOTE — Hatch index values are registered in the ISO International Register/of Graphical Items, which is
maintained by the Registration Authority. When a hatch index has been.approved by ISO/IEC Sub-committee
for Computer Graphics, the hatch index value will be assigned by the Registration Authority.

index (IX)

When thé¢. PATTERN INDEX ASF is ‘individual’ and the interior style is ‘pattern,” sub
filled-aréa elements are displayed using this pattern index. See 4.6 for a list of filled-area el
Thé.pattern index is a pointer into the pattern tables.

When the PATTERN INDEX ASF is ‘individual’ and the interior style is ‘geometric pattern
quent filled-area elements are displayed using this pattern index. The pattern index is a poin

sequent
Pments.

subse-
ter into

the table of geometric patterns defined by GEOMETRIC PATIERKIN DEFINITIOUN.

Legal values of the pattern index parameter are positive integers.

References:

4.6.4
4.74.1
4743
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5.7.26 EDGE BUNDLE INDEX
Parameters:
edge bundle index (IX)
Description:
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 arc taken Iromr the
corresponding components of the indexed bundle, if the ASFs for these attributes are set to ‘b\;{lll—
dled’. See 4.6 for a list of filled-area elements. If the ASF for a given attribute is ‘individual’, this
element does not affect the value used for that attribute until its ASF retumns to ‘bundled™
Legal values of the edge bundle index parameter are positive integers.
References:
4.6.4
474.1
4743
D.4.6
5.7.27| EDGE TYPE
Parameters:
edge type indicator (IX)
Déscription:
The edge type indicator is set to the,value specified by the parameter.
When the EDGE TYPE ASEF is. ‘individual’ and EDGE VISIBILITY is ‘on’ the edges of filled-afea
elements are displayed with this edge line type. See 4.6 for a list of filled-area elements.
When the EDGE TYPE-ASF is ‘bundled’, this element does not affect the display of subsequ¢nt
filled-area elements-until the ASF returns to ‘individual’.
Edge type indicator has the same correspondence between type (for example, 4) and representation
(dash-dot) asdine type indicator. The following edge types are assigned:
1:_‘solid
2.~dash
3. dot
4-
5:

204

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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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:

4.6.4

4.7.4.1
4743
D.4.6

7.28 EDGE WIDTH

Parameters:

Description:

References:

729 EDGE COLOUR

edge width specifier (SS)

The absolute edge width or edge width scale factor is set as spécificd by the parameter.

When the EDGE WIDTH ASF is ‘individual’ and EDGEVISIBILITY is ‘on’, the edge 9
area elements are displayed with this width. See 4.6 for alist of filled-area elements.

When the EDGE WIDTH ASF is ‘bundled’, thiscelement does not affect the display of sul
filled-area elements until the ASF returns to ‘indiyvidual’.

Valid values of the ‘edge width specifier’ parameter are non-negative VDC or R (accordin|
value of the EDGE WIDTH SPECIFICATION MODE element).

NOTE — When a edge line is displayed;the edge width is measured perpendicular to the defining lin
it is independent of the orientation of the defining line). See annex D regarding alighment of the fin
displayed edge with the zero-width defining line of the ideal edge.

4423
4.6.4
4.7.4.1
4.7.5
4743
D.4.6

f filled-

sequent

o 10 the

e (that is,
te-width

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 o
area elements are displayed with this colour. Sce 4.6 for a list of filled-arca elements.

f filled-
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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:

5.7.30

Parameters:

Dejcription:

Refferences:

5.7.31

Parameters:

Description:
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4.6.4
4.74.1
4.7.6
4743

P29
= gra py =]

EDGE VISIBILITY

edge visibility (one of: off,on) (E)

EDGE VISIBILITY specifies whether the edge of a filled-are@)¢lement is displayed. This|is
independent of the display of the boundary, which is rendered-when INTERIOR STYLE is ‘holloy’.
See 4.7.4.3 for the distinction between the edge and the boundary of a filled-area element. See 4.6
for a list of filled-area elements.

The edge is never displayed if the current value is ‘off’. If the current value is ‘on’ it is displayed
for all primitives except POLYGON SET. For poelygon set, individual edges are displayed if and
only if the current value of EDGE VISIBILIT Y48 on and the edge flag indicates a visible edge.

4.6.4
4743

FILL REFERENCE POINT

reference point (P)

Thefill reference point is set to the value specificd by the parameter.

When the currently selected Interior style 1S - pattern’ of - geomctric patiern , this valuc 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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References:

4.6.4
4743

5.7.32 PATTERN TABLE

Parameters:

pattern table index (IX)

nx,ny (2I)

local colour precision (form depends upon specific encoding)
pattern colour specifiers (nx-nyCO)

Description:
The representation of the specified pattern table index is defined. The representation consisfs of an
nx-by-ny array of colours. When INTERIOR STYLE is ‘pattern’, the pattern is mapped onto the
interior of a filled-area element as described under the PATTFERN SIZE element.

Legal values of the pattern table index parameter arc:positive integers.

The local colour precision parameter declares the' precision of the pattern colour specifiers. The
precision specification is represented in either.‘indexed’ or ‘direct” colour mode, according to the
current value of the COLOUR SELECTION*MODE clement. As with the COLOUR INDEX PRE-
CISION and COLOUR PRECISION elemeénts, the form of the parameter is encoding dependent. If
the picture uses indexed colour selection, then the form of the parameter is the same as|that of
COLOUR INDEX PRECISION; (f the picture uses direct colour selection, then the form of the
parameter is the same as that of COLOUR PRECISION.

Legal values of local colour.precision include the legal values of COLOUR (INDEX) PRECISION.
In addition, each encoding defines a special value, the ‘default colour precision indicator|, as an
indicator that the celouf specifiers of the element are to be encoded in thc COLOUR (INDEX) PRE-
CISION of the(metafile, i.e., to indicate that the local colour precision defaults to CQLOUR
(INDEX) PRECISION.

Changes.10)the representations of pattern table indexes have no effect on any previous graphical
primitiye elements that may have used the affected indexes.

References:
4.6.4
476
47.4.3

5.7.33 PATTERN SIZE

Parameters:

pattcrn size specifier (4SS)
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Description:

Re

5.7.34

Pa

The pattern size is set to the values specified by the parameters.

Abstract specification of elements

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
non-collinear and shall have positive length.

be

In the general case the pattern size vectors and the FILL REFERENCE POINT define a parallelo-

gram, the patiern box. When the INicnor style 1S patiern’ his pattern box 1S divided into Cells, X

is ‘geometric pattern’ the associated pattern extent rectangle is mapped onto the pattermbox par
lelogram.

STYLE SPECIFICATION MODE.

located at the FILL REFERENCE POINT. Colour array eleménts with increasing first dimensi

nx-ny colour array elements is associated with one of the.n¥:ny cells of the pattern box. Array ¢
ment (1,1) corresponds to the first colour index orycolour value stored in the pattern colo
specifiers parameter (of the PATTERN TABLE element) and array element (nx,1) corresponds
the nxth colour index or colour value stored in the pattern colour specifiers parameter.

Conceptually, the pattern box so defined is.feplicated in directions parallel to the vectors of 4
PATTERN SIZE element until the interior-of a filled-area element to which the pattern is to

is to be applied deefines the interior:style for the filled-area element being displayed.
ferences:
4.6.4

4743
D.4.6

COLOUR;TABLE

rameters:

When the interior style is ‘pattern’ the array of colours of the currefitypattern is mapped onto ¢
array of cells as follows. The colour array element (1,ny) is mapped:to the pattern box cell which

are associated with successive cells in the direction of the hieight vector. In this way, each of

applied is completely covered. The coincidence of this imposed pattern and the interior to whichy i

1N

the width vector direction and ny in the height vector direction, where nx and ny are the coloutarpy
dimensions of the pattern table entry selected by the current pattern index. When the interior style

The units in which the pattern size vectors are specified, as well as their behaviour-and the behavigqur
of the rendered interior under transformations, is determined by the current yalue of the INTERIC

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

208

background colour.
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Legal values of the colour index are non-ncgative integers.

1. o~ ~ gy Inm

Changes to the representations o
primitive elements that may have

References:
47.6
D.32

§.7.35 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 values indicated by the paramefer. 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 ASE
interior style’ASF

fill colourASF

hatch index ASF
patterivindex ASF
edge’type ASF

edge width ASF

edge colour ASF

The Aspect Source Flags determine the attribute values that will be bound to a primitive. If the ASF
for a particular aspect of a primitive is set to ‘individual’, the value used is the valug 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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D.4.6

PICK IDENTIFIER

Parameters:

Abstract specification of elements

Degscription:

Re

5.7.37

Pa

De

pi ckidentifier (A\D

The pick identifier value is associated with all of the graphical primitive clements of a scgment ur]
the next PICK IDENTIFIER clement. Usage of the PICK IDENTIFIER on interpretation is depg
dent upon the application.

ferences:
4.7.7

LINE CAP

rameters:

line cap indicator (IX)
dash cap indicator (IX)

scription:

The line cap and dash cap styles are defined for subsequent line elements. The line cap indica
determines the appearance of open endpoints (as opposed to interior vertices) of line elements. T
following 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 endpoint.

or
he

3: round — a semicircular 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 beyo
the endpoint.
5: trianglé — a cap is added to the line which is an cquilateral triangle whose side equals
lineg*width.

Legal>values of the line cap indicator parameter are positive integers. Values greater than 5
reserved for future standardization and registration.

nd

he

ire

210

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 Anthority

References:
47.1.2

5.7.38 LINE JOIN

Parameters:
line join indicator (IX)

Description:
The line join style is defined for subsequent line clements. The line join style defines the

vidual line elements in compound line elements.“The defined values are:

1: unspecified — no specific treatmentis required.
point.
between the adjoining-ségments and is filled in, producing a rounded corner.

angular notch isdilled in.
reserved for futufe\standardization and registration.

metafiles §upport only ‘unspecified’.

for-Computer Graphics, the line join indicator value will be assigned by the Registration Authority.

\ppear-

ance of interior vertices of individual line elements.as well as the junctions between successiye indi-

mitre — the outer edges of the two-adjoining line segments are extended until they meet at a
3: round — a circular arc with diameter equal to the line width is drawn around the| vertex

4: bevel — the adjoining’line segments are terminated with a butt cap, and the resuling tri-

Legal values of the line join indicator parameter are positive integers. Values greater thah 4 are

This element is not permitted in Version 1 and Version 2 metafiles; Version 1 and Vefsion 2

NOTE'>"Line join indicator values are registered in the ISO International Register of Graphical Itemg, which
is maintained by the Registration Authority. When a line join has been approved by ISO/IEC Sub-committee

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 gre
reserved for future standardization and registration.

This element is not permitted in Version 1 and 2 metafiles; Version 1 and Version 2 metafiles syp-
port only ‘unspecified’.

The value ‘adaptive continue’ requires that each vertex contains a drawn portion©f the pattern. This
may require the patiern to be stretched or compressed. For this style the initial and final points|of
the line 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 of mgny
short segments. Line type continuation values are registered in the ISO Jnternational Register of Graphigal
Items, which is maintained by the Registration Authority. When a line type) continuation has been approved|by
ISO/IEC Sub-committee for Computer Graphics, the line type continuation value will be assigned by the
Registration Authority.

Rdferences:
4712

5.7.40| LINE TYPE INITIAL OFFSET

Parameters:
line pattern offset (R)

Ddscription:

The value of the line pattern offset indicates how far into the current line pattern definition to sfart
when drawing of@dashed line is begun.

Valid valuesare real numbers between zero and 1.

Rdferences:
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

o L] 1L 1 1. —
ICERLIALIUID AU TULUTC StallUal UlZatiull

The score indicator may be either ‘off’ or ‘on’. The value ‘off’ indicates that the eQrrcs
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 of~Graphical Items,
maintained by the Registration Authority. When a score type has been approved by ISO/IEC Sub-c
for Computer Graphics, the score type value will be assigned by the Registration Authority.

References:
47.32

§7.42 RESTRICTED TEXT TYPE

Parameters:
restriction type (IX)

Description:

RESTRICTED TEXT constrains text strings to be within a parallelogram. This attribute sel

of a number of ways of applying the restriction to the text string. The defined values of the

tion type parameter are;
basic;
boxed-cdap;
boxed-dll;
isotropic-cap;
isotropic-all;
justified.

P Al > e

Eegal values of the restriction type parameter are positive integers. Values greater thg
reserved for future standardization and registration.

ponding

which is
bmmittce

cCts one
restric-

n 6 are

fa ai) ££, £4l 1 1 L T 1 4
TTIC TIITTULYS UL HICHT Valuly dIT UTHSUITUCU TIT ULaudtT .

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:
4.6.32
4732
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5.7.43 INTERPOLATED INTERIOR
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Parameters:

style (IX)

reference geometry (2nSS)
number of stages (I)

list of stage designators (mR)

Abstract specification of elements

list of reference colour specifiers ((m+1)CO)

Depcription:
The style parameter selects the way of defining the coloured plane. The following ‘walues are

defined:

1: parallel;
2: elliptical;
3: triangular.

Legal values of the style parameter are positive integers. Values greater than 3 are reserved
future standardization and registration.

The geometry of the shaded plane is defined relative to the FIEL\REFERENCE POINT. The scal
of reference geometry are applied as follows:

from the FILL REFERENCE-POINT.

the second €DP of ellipse.

stages shall be 0 and the list of stage designators shall be empty.

coincident) geometry reference points when applied as described above.

Whien the value of the style parameter is ‘parallel’ or ‘elliptical’, one or more bands of parallel
concentric intprpnlmpd colours are defined as follows

for

IS

parallel: the number of scalars shall be 2. The"FILL REFERENCE POINT is one dcfining
point of a reference line. A secondsdefining point of the reference line is defirjed
by the 2 scalars, which are reSpectively the x and y offset of the second pojint

elliptical: the number of scalars shall be 4. The FILL REFERENCE POINT is the centre|of
a reference ellipse. (The first pair of scalars are respectively the x and y offfet
from the FILL REBERENCE POINT to the first CDP of ellipse and the secand
pair are respectively the x and y offset from the FILL REFERENCE POINT]|to

triangular: the number of scalars shall be 4. The first pair of scalars are respectively the x and
y offset from the FILL REFERENCE POINT to the second corner of a refererjce
tridngle and the second pair are respectively the x and y offset from the FILL
REFERENCE POINT to the third corner of the reference triangle. The numben of

Valid values of the scalars of the reference geometry are those which produce distinct (ngn-

or

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 delimi
is located on the line L at a distance d-S; from the FILL REFERENCE POINT. The §; shall
positive and in increasing order.

ter
be
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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-
gle. The interpolation is defined on these three colour-tagged points as defined in clause 4.

NOTE — Style values are registered in the ISO International Register of Graphical Items, which'is maijntained
by the Registration Authority. When a style has been approved by ISO/IEC Sub-committée for Camputer
Graphics, the style value will be assigned by the Registration Authority.

References:
4743

5.7.44 EDGE CAP

Parameters:

edge cap indicator (IX)
dash cap indicator (IX)

Description:
The edge cap and dash cap styles, ar€ defined for subsequent line elements. The value of the edge
cap indicator parameter determines the appearance of open endpoints (as opposed to interjor ver-
tices) of line elements. The following values are defined:

1: unspecified — ne.Specific treatment is required.

2: butt — the edge’is squared off at the endpoint, there is no projection beyond the endppint.

3. round — a semicircular arc with diameter equal to the edge width is drawn around the end-
point andfilled in. The drawn edge thus projects beyond the endpoint.

4: projecting square — the edge is squared off at a distance equal to half the edge width beyond
the endpoint.

5:tfiangle — a cap is added to the edge which is an equilateral triangle whose side eqyals the
edge width.

Legal values of are positive integers. Values greater than 5 are reserved for future standardization
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 Versio
metafiles support only ‘unspecified” for both edge cap and dash cap indicators.

Abstract specification of elements

n 2

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:

4.7 4.4

. /.77

5.7.45| EDGE JOIN

Parameters:

edge join indicator (IX)

Dé¢scription:

R

The edge join style is defined for subsequent filled-area elementS.) The edge join style defines

compound filled-area elements. The defined values are:

1: unspecified — no specific treatment is required.
a point.

between the adjoining segments.and is filled in, producing a rounded corner.
4: bevel — the adjoining edge ségments are terminated with a butt cap, and the resulting
angular notch is filled in.

Legal values of the edge joir_indicator parameter are positive integers. Values greater than 4
reserved for future standardization and registration.

metafiles support only-‘unspecified’.
NOTE — Edge join values are registered in the ISO International Register of Graphical Items, which is m
Computer Graphics, the edge join value will be assigned by the Registration Authority.

pferences:
47744

the

appearance of interior vertices between individual edge segmetits of filled-arca elements, as well as
the appearance of edges at junctions between successive ifidividual line and filled-area elementy in

2: mitre — the outer edges of the two adjoining edge segments are extended until they meef at

3: round — a circular arc with diameter equal to the edge width is drawn around the vertex

tri-

are

This element is not_permitted in Version 1 and Version 2 metafiles; Version 1 and Version 2

hin-

tained by the-Registration Authority. When a edge join has been approved by ISO/IEC Sub-committee|for

5.7.46 EDGE TYPE CONTINUATION

Parameters:

216

continuation mode (IX)
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Description:

Attribute elements

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".

reserved for future standardization and registration.

may require the pattern to be stretched or compressed. For this style the initial and final p
the line are included in those which shall be "inked".

metafiles support only ‘unspecified’.

approved by ISO/IEC Sub-committee for Computer Graphics, the edge type continuation value
assigned by the Registration Authority.

References:
4744

7.47 EDGE TYPE INITIAL OFFSET

Parameters:
edge pattern offset (R)

Description:
The value of\the' edge pattern offset indicates how far into the current edge pattern definiti
cates how-farinto the current line pattern definition to start when drawing of a dashed line is

Validwalues are real numbers between zero and 1.

References:
4744

Legal values of the continuation mode parameter are positive integers. Values greater-than 4 are

The value ‘adaptive continue’ requires that each vertex contains a drawn portion of the pattern. This

bints of

This element is not permitted in Version 1 and Version 2 mectafiles; \Version 1 and Vefsion 2

NOTES The styles ‘restart’ and ‘adaptive continue’ are likely to yicldeor results if the drawn lineq consist
of many short segments. Edge type continuation values are registéred in the ISO International Register of
Graphical Items, which is maintained by the Registration Authority."When an edge type continuation has been

will be

bn indi-
begun.

5.7.48 SYMBOL LIBRARY INDEX

Parameters:

symbol library index (IX)

217


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

ISO/IEC 8632-1:1992 (E)

Attribute elements

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:

5.7.49

Parameters:

Dd

Re

5.7.50y

P4

D¢

4.6.12

Abstract specification of elements

SYMBOL COLOUR

symbol colour specifier (CO)

scription:

The symbol colour index or symbol colour value is set as specified-by the parameter.
NOTE — Colour may be an aspect of a symbol’s definition in the symbol library. Annex D gives recomm
dations on how to handle SYMBOL COLOUR when the symboldtself contains colour.

ferences:
4.6.12
D.4.6

SYMBOL SIZE

rameters:

scale indicator (one of: (height, width, both) (E)
symbol height (VDC)

symbol width (VDE)

scription:

while.preserving aspect ratio, or the symbol design width is scaled while preserving aspect ratio
both\are scaled to the values of the symbol height and symbol width parameters simultaneously.

The value 'of the scale indicator parameter determines whether the symbol design height is scaled

or

The symbol height and symbol width parameters define the value of symbol height and width

Re

218

or

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.

ferences:
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)

Description:
Two vectors are defined which determine the orientation and skew of symbols in subséquent fymbol

elements. See 4.6 for a list of symbol elements, as well as a description of how symbols ate sized
and oriented for display.

The two vectors shall be non-collinear and shall have positive length.

References:
46.12
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5.8 Escape elements

) ) PRy ey
rardaimciend.

function identifier (I)

27NN

data record (D)

Description:
ESCAPE provides access to device capabilities not specified by ISO/IEC 8632 [Fhe functipn
identifier parameter specifies the particular escape function. Non-negative valyes are reserved for
registration and future standardization, and negative values are available for implementation depgn-
dent 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 opposed
to non-standardized geometric primitives. The GENERALIZED,DRAWING PRIMITIVE element |is
designed for specification of non-standardized primitives. Function/identifiers are registered in the ISO Intpr-
national Register of Graphical Items, which is maintained by the' Registration Authority. When a function
identifier has been approved by ISO/IEC Sub-committee for Computer Graphics, the function identifier 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:

action required flag (onc of: no action, action) (E)
text (SF)

Description:
The MESSAGE element specifies a string of characters used to communicateqinfermation tp opera-
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 metafile interpreter may |need to
pause to wait for an operator response. Because the message and\an associated pause [may be
directed at a particular device, only the interpreter may determine if.a pause is appropriate. [Charac-
ter set selection for the text parameter is independent of any character set selection specifieq by this
standard.

References:
49

59.2 APPLICATION DATA

Parameters:

identifier (I)
data record (D)

Description:
This element supplements the information in the metafile in an application-dependent way. It has
no effect on-the picture generated by interpreting the metafile, or on the states of the metafile gen-
erator ornferpreter.

The content of the identifier and data record parameters is not standardized.
Sée'D . 4.8 regarding the format of the data record parameter.

NOTE — The contents of the data record may include such information as history data associated with pic-
tures, description of algorithms used, etc. The element is non-graphical in the sense that a fully 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.4.8

221


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

ISO/IEC 8632-1:1992 (E)

Segment elements

5.10 Segment elements

JeiUex

ararmatangce

D
raraiicicrd.

Degcription:

Re

ferences:

5.10.2

segment identifier (N)

copy transformation matrix:
scaling and rotation portion (2 x 2) (R)
translation portion (2 x 1) (VDC)

segment transformation application (one of: no, yes) (E)

The segment which is indicated by the segment identifier is referenced at.this point in the metaf]
for (‘nnVIno into the m(‘mre1 or into a seoment when referenced from a Segment, on mtnmrptapr

AV A AV AR AVl T, UL DV & SVl AVATIVIIVUAG 11V & ST

The 1dent1ﬁed segment is referred to as the copied segment. With the ‘possible exception of the sg
ment transformation associated with the copied segment the segment attributes of the copicd sd
ment are ignored. The segment attributes of a segment in which the COPY SEGMENT may ocg
are unchanged by this element.

The copy transformation is applied to all graphic objects of the copied segment before they 3
copied into the picture or into the segment. The copy_transformation is also applicd to clipping rd
tangles under some circumstances.

Abstract specification of elements

g-
g-
ur

The INHERITANCE FILTER eclement allows-for control of the control and attribute values which

are used when copying segments. This filter.controls whether values of individual attribute and co
trol elements are reapplied to the graphic objects. The effects of INHERITANCE FILTER 4§

described in 4.10.5. The way in which-€lipping is applied to primitives within a copicd scgment|i

controlled by CLIP INHERITANCE(See 4.10.5).

The ‘segment transformation application’ parameter controls whether or not the segment transfq

mation associated with thecopied segment will be applied as an effect of the copy process. In po
case is the segment transformation applied to a clip rectangle associated with a copied graphji
object. In case the Segrment transformation application is ‘yes’, the segment transformation |i

applied prior to the.Copy transformation.

4.10.1
4.10.5

INHERITANCE FILTER

Parameters:

filter selection list (list of elements or groups from:

LINE BUNDLE INDEX ALL

222
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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-BUNDEERNDEX CHARACTERSPACINGASE

TEXT FONT INDEX TEXT COLOUR ASF

TEXT PRECISION INTERIOR STYLE ASF

CHARACTER EXPANSION FACTOR FILL COLOUR ASF

CHARACTER SPACING HATCH INDEX ASE

TEXT COLOUR PATTERN INDEX(ASF

CHARACTER HEIGHT EDGE TYPE ASF

CHARACTER ORIENTATION EDGE WIDTH, ASF

TEXT PATH EDGE COLOUR ASF

TEXT ALIGNMENT LINE ASES

FILL BUNDLE INDEX MARKER ASFS

INTERIOR STYLE TEXT ASFS

FILL COLOUR FILL ASFS

HATCH INDEX EDGE ASFS

PATTERN INDEX ALL ASFS

EDGE BUNDLE INDEX MITRE LIMIT

EDGE TYPE LINE CAP

EDGE WIDTH LINE JOIN

EDGE COLOUR LINE TYPE CONTINUATION

EDGE VISIBILITY LINE TYPE INITIAL OFFSET

EDGE CLIPPING MODE TEXT SCORE TYPE

FILL REFERENCE POINT RESTRICTED TEXT TYPE

PATTERN SIZE INTERPOLATED INTERIOR

AUXILIARY COLOUR EDGE CAP

TRANSPARENCY EDGE JOIN

LINE ATTRIBUTES EDGE TYPE CONTINUATION

MARKER ATTRIBUTES EDGE TYPE INITIAL OFFSET

TEXT REPRESENTATION AND PLACEMENT ATTRIBUTES

TEXT PLACEMENTAND ORIENTATION ATTRIBUTES

FILL ATTRIBUTES

EDGE ATTRIBUTES SYMBOL LIBRARY INDEX

PATTERN-ATTRIBUTES SYMBOL COLOUR

OUTPUT-CONTROL SYMBOL SIZE

PICKIDENTIFIER SYMBOL ORIENTATION

ALLATTRIBUTES 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

Pa

CLIP INHERITANCE

rameters:

clip inheritance (one of: state list, intersection) (E)

Description:

References:

5.10.4

Parameters:

D¢

Re

The behaviour of clipping as applied to graphic objects in copied segments is defined. Simple cl

ip-

value ‘intersection’ not only selects the clip rectangle to come from the segment but also enabies
"object clipping" feature. The transformation of clip rectangles and accumulation or composition

4.10.5).

and shielding of arbitrary areas.

4.10.5

SEGMENT TRANSFORMATION

segment identifier (N)
transformation matrix:

scaling and rotation portion (2 x 2)/(R)
translation portion (2 x 1) (VDC)

scription:
The transformation matrix for the identified segment is set to the value specified by the transforn
tion matrix parameter:

SEGMENT TRANSFORMATION, if used, shall appear after BEGIN SEGMENT, and before
first element @f\any type other than another Segment Attribute element. The value of the segm
identifier pdrameter shall be identical to the identifier of the segment in which the element occurs.

ferences:
4104.2

The description of clipping in this subclause also applies to the protection region used for clippi

ping against (hc Current rectangie in (he modal Stare 1St 1S seieted by the vatue—“state st —The

an
of

multiple transformed rectangles is enabled, depending upon the settings of CLIP INDICATOR (see

—

g

na-

the
ent

5.10.5

SEGMENT HIGHLIGHTING

Parameters:

224

segment identifier (N)
highlighting (one of: normal, highlighted) (E)
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Description:

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.

References:
4.104.3

10.6 SEGMENT DISPLAY PRIORITY

Parameters:

Description:

References:

10.7 SEGMENT PICK PRIORITY

Parameters:

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 priotity appear to be in front of segments with lower segment
display priorities when displayed following interpretation. When the segment display pridrities of
two overlapping segments are the same, then the segment definition or copy which occurg| later in
the file has higher priority than the one earlier in the file.

SEGMENT DISPLAY PRIORITY, if used, shall appear after BEGIN SEGMENT, and bgfore the
first element of any type other than another Segment Attribute element. The value of the fsegment
identifier parameter shall\be identical to the identifier of the segment in which the element ogcurs.

4.10.4.4

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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References:
4.104.5
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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-

YT AT

AT TITYANLT

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

Or
dg

Jpviiuviin viva

3 b LI L) 1 3 b 1 "1 h SV | Jo +afal 1 4+ Ratl i1 1
T CIEHIENnT UpOIT WITITIT IT UCPCTIUS TS CITAITECU TXPITHTY Oy d NICTA T CICINCIIT NatIe L e v ard
pendent element remains unchanged, in its default state, until explicitly changed by the occurreneg

A QLliglull dialy, 1l

of the
t of the

ement. See 5.3.12 for further dlSCUSSlOH of element defaults and the action of METAFILE DEFAULTS

REPLACEMENT
VPC TYPE:

INTEGER PRECISIOM

REAL PRECISION:
INDEX PRECISION:
CPLOUR PRECISION:
CPLOUR INDEX PRECISION:
MAXIMUM COLOUR INDEX:
CPLOUR VALUE EXTENT:
METAFILE ELEMENT LIST:
M
F

DNT LIST:
CHARACTER SET LIST:

CHARACTER CODING ANNOUNCER:
NAME PRECISION:

MAXIMUM'VDC EXTENT:

SEGMENT PRIORITY EXTENT:
(JOLOUR MODEL.:

[ETAFILE DEFAULTS REPLACEMENT:

encoding dependent
encoding dependent
encoding dependent
encoding dependent
63
encoding dependent
n/a
n/a

for index 1, any font that can represent the nationality-
independent subset of ISO/IEC 646 which is the d¢fault

for CHARACTER SET LIST described below

for index 1, any character set which includes the

nationality-independent subset of ISO/IEC 646 in the

positions specified in ISO/IEC 646
basic 7-bit

encoding dependent

default VDC EXTENT

0..255

1 (RGB)

COLOUR CALIBRATION:

FONT PROPERTIES:

GLYPH MAPPING:

SYMBOL LIBRARY LIST:
SCALING MODE:

COLOUR SELECTION MODE:

1 (unspecificd),
n/a for all other parameters

n/a
n/a
n/a
abstract; metric scale factor n/a

indexed
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LINE WIDTH SPECIFICATION MODE:
MARKER SIZE SPECIFICATION MODE:
EDGE WIDTH SPECIFICATION MODE:
VDC EXTENT:

BACKGROQUND COLQUR:

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

VDC INTEGER PRECISION:
VDC REAL PRECISION:
AUXILIARY COLOUR:

TRANSPARENCY:
DEVICE VIEWPORT:

DEVICE VIEWPORT SPECIFICATION MODE: fraction of display surface

DEVICE VIEWPORT MAPPING:

LINE REPRESENTATION:

MARKER REPRESENTATION:
TEXT|REPRESENTATION:

FILL REPRESENTATION:

EDGH REPRESENTATION:
INTERIOR STYLE SPECIFICATION MODE:
GEOMETRIC PATTERN DEFINITION:
CLIP RECTANGLE: |

CLIP INDICATOR:

LINE CLIPPING MODE:

MARKER CLIPPING MODE:

EDGH CLIPPING MODE:
PROT[ECTION REGION INDICATOR:

encoding dependent
encoding dependent

if COLOUR SELECTION MODE is ‘indexéd’, 0; if
COLOUR SELECTION MODE is ‘direct];device-
dependent background colour

on

0.0,1.0,0.0,1.0

forced,left,bottom
interpreter dependent
interpreter dependent
interpreter dependent
interpreter dependent
interpreter dependent
absolute

1; default VDC extent
VDC EXTENT

on

locus

locus

locus

1; off (also, whenever a region is defined, its associated

protection region indicator assumes an initial default
walua-af ‘aff

Protection region:
GENERALIZED TEXT PATH MODE:
Compound text path:

MITRE LIMIT:

228

varac-oTr— oty

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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TRANSPARENT CELL COLOUR
LINE BUNDLE INDEX:

LINE TYPE:

LINE WIDTH:

ISO/IEC 8632-1:1992 (E)

‘off’; n/a
1
1 (solid)

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-

LINE COLOUR:

MARKER BUNDLE INDEX:
MARKER TYPE:
ARKER SIZE:

Z

MARKER COLOUR:

EXT BUNDLE INDEX:
EXT FONT INDEX:
EXT PRECISION:

HARACTER SPACING:
EXT COLOUR:

T
T
T
CHARACTER EXPANSION FACTOR:
q
T

CATION MODE is ‘fractional’, 0.001; if LINE WIDTH

SPECIFICATION MODE is ‘mm’, 0.35

if COLOUR SELECTION MODE is ‘indexed’, 1;
COLOUR SELECTION MODE is ‘direet’, device
dependent foreground colour

1
3 (asterisk)

if

if MARKER SIZE SPECIFICATION MODE is ‘apso-
lute’, 1/100 of the longest side of the rectangle defined by
default VDC EXTENT; if MARKER SIZE SPECIFICA-

TION MODEis/‘scaled’, 1.0; if MARKER SIZE
SPECIFICATION MODE is ‘fractional’, 0.01; if

MARKER SIZE SPECIFICATION MODE is ‘mnj’, 2.50

if COLOUR SELECTION MODE is ‘indexed’, 1;
GOLOUR SELECTION MODE is ‘direct’, device
dependent foreground colour

1

1
string
1.0
0.0

if COLOUR SELECTION MODE is ‘indexed’, 1;| i
COLOUR SELECTION MODE is ‘direct’, device}

dependent foreground colour

if

CHARACTER HEIGHT: 1/100 of the length of the longest side of the rectangle
defined by default VDC extent

COHARACTER ORIENTATION: 0,dy,dy,0, where dy is the height of the rectangle defined
by the default VDC extent

TEXT PATH: right

TEXT ALIGNMENT: normal horizontal, normal vertical

CHARACTER SET INDEX:

ALTERNATE CHARACTER SET INDEX:

FILL BUNDLE INDEX:

1
1
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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

EDGEBUNDEEINDEX: 1

EDGE|TYPE: 1 (solid)

EDGE|WIDTH: if EDGE WIDTH SPECIFICATION MODE ig *‘absolutp’,
1/1000 of the longest side of the rectangle defincd by
default VDC EXTENT; if EDGE WIDTH SPECIFICA;
TION MODE is ‘scaled’, 1.0; if EDGECWIDTH SPECIF-
ICATION MODE is ‘fractional’, 0,001; if EDGE WIDTH
SPECIFICATION MODE is ‘mm.y0.35

EDGE|COLOUR: if COLOUR SELECTIONMODE is ‘indexed’, 1; if
COLOUR SELECTION.MODE is ‘direct’, device-
dependent foreground_ colour

EDGE| VISIBILITY: off

FILL REFERENCE POINT: lower-left comer point of default VDC extent

PATTERN TABLE: L
nx=ny=l1,
localcolour 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 ‘dircct’, the default colour specification
is device-dependent foreground colour

PATTERN SIZE: 0,dy,dx,0, where depending upon the valuc of INTERIQR
STYLE SPECIFICATION MODE dy and dx are respeg-
tively:

— height and width of default VDC extent if ‘absolute’

— height and width of some device-dependent "nomingl"
if ‘scaled’;

—0.0,1.0,1.0,0.0 if ‘fractional’;

—0.0,1.0,1.0,0.0 if ‘mm’;

COLO|UR TABLE: device-dependent background colour for index = 0;
device-dependent forcgrou ours for index r
than 0

ASPECT SOURCE FLAGS: all individual

PICK IDENTIFIER: 0

LINE CAP: 1 (unspecified); 1 (unspecificd)

LINE JOIN: 1 (unspecified)

230


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

ISO/IEC 8632-1:1992 (E)

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;
llulllbbl Uf ataspa 1,
list of stage designators — 1.0;
reference colours — device-dependent backgfound
if COLOUR SELECTION MODE is ‘direct’, 0 if
COLOUR SELECTION MODE is ‘indexed’

EIDGE CAP: 1 (unspecified); 1 (unspecified)

EIDGE JOIN: 1 (unspecified)

EIDGE TYPE CONTINUATION: 1 (unspecified)

EIDGE TYPE INITIAL OFFSET: 0.0

SYMBOL LIBRARY INDEX: n/a

SYMBOL COLOUR: if COLOURSSELECTION MODE is ‘indexed’, 1; 1
COLOUR-SELECTION MODE is ‘direct’, device-
dependent foreground colour

SYMBOL SIZE.: scaling indicator, ‘height’;
height and width, 0.01 of longest side of default VI
Extent.

SYMBOL ORIENTATION: as default CHARACTER ORIENTATION

INHERITANCE FILTER: segment

CLIP INHERITANCE: state list

SEGMENT TRANSFORMATION: 1.0,0.0, 0.0,1.0, 0.0,0.0

SEGMENT HIGHLIGHTING: normal

SEGMENT DISPLAY PRIORITY: 0

SEGMENT PICK-PRIORITY: 0

colour

DC
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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 E:uncnonﬁl Specilication given inl s part of ISO/IEC 8632, but a privarc encoding 1S used. 1igse
rules are expanded in the following sub-clauses.

NOTE|1

comprike a new clause 8. Conformance of metafile generators and interpreters is defined in this new clause as well.

7.2 Functional conformance of metafiles

Work is in progress on an amendment to this International Standard, "Rules for Profiles”, Wirich will

A methfile is functionally conforming to ISO/IEC 8632 if it is functionally conforming to one of the vpr-
sions ¢lefined in ISO/IEC 8632-1. The defined versions of ISO/IEC 8632-1 are*Version 1, Version 2, dnd
Versidn 3. A metafile is functionally conforming to a version of ISO/IEC 8632 if the following conditigns

are mgt

a)

b)

)

d)

7.3 Full conformanee-of metafiles

A metgfile is said te'be fully conforming to ISO/IEC 8632 if the following conditions are met.

a)
b)

The metafile contains exactly one METAFILE VERSION-element whose value defines the cgn-
formance version.

All graphical elements contained therein match the functionality of the corresponding elements 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 require-
ments for that version.

The sequence of elements in the metafile conforms to the relationships specified in ISO/IEC
8632-1 for that version, producing, the-structure specified in ISO/IEC 8632-1. For example, the
metafile must begin with BEGINMETAFILE and end with END METAFILE, include exagtly
one metafile descriptor at the beginning which contains at least all the required elements.

No elements appear in theametafile other than those specified in ISO/IEC 8632-1 for that versipn,
unless required for the-enc¢oding technique. All non-standardized elements are encoded using the
ESCAPE element pr.the external elements APPLICATION DATA and MESSAGE.

The-metafile is functionally conforming, as specified above.

The metafile is encoded in conformance with one of the standardized encodings specified| in
ISOAEC 8632-2 ISOQAEC 8632-3 or ISOAEC 8632-4

7.4 Conformance of other encodings

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

.1 Introduction

[.2 Notation used

<symbol>

<SYMBOL>

<symbol>*

<symbol>+

<symbol>0

<symbol>(n)

<symbol-1> ::= <symbol-2>
<symbol-1> | <symbol-2>
<symbol: meaning>
{comment}

.3 Detailed grammar

1.3.1 Metafile)structure

metafile>

- nonterminal

- terminal

- 0 or more occurrences

- 1 or more Qecurrences

- optional (O"or 1 occurrences)

- exactlyyn occurrences, n=2,3,...

- symbol-1 has the syntax of symbol-2
-'Symbol-1 or alternatively symbol-2

=~ symbol with the stated meaning

- explanation of a symbol or a production

<BEGIN METAFILE>
<metafile identifier>

<metafile descriptor>

<metafile contents>*

his grammar is a formal definition of a standard CGM syntax for Version 1 metafiles.” The erjcoding-
imdependent and the encoding-dependent productions are separated, and there are subSections showing the
bntax of each of the standardized encoding schemes. Details on the encoding of‘terminal symbol$ can be
pund in the parts of this International Standard that deal with the particular encoding schemes.

<metafile identifier>

<metafile contents>

<extra element>

<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>

<control element>
<graphical element>
<primitive attribute element>
<pattern table element>
<colour table element>

<picture element>

<extra element>

A.3.2 Metafile descriptor elements

<metafjle descriptor> ;= <<optional descriptor element>*
<version>
<optional descriptor clemént>*
<element list>

<optional descriptor element>*>
| <<optional descriptor element>*

<element list>

<optional deScriptor element>*

<version>

<optional descriptor element>*>

<versign> = <SMETAFILE VERSION>
: <integer>
<elemdnt list> .= <METAFILE ELEMENT LIST>

<element name>*
| <element name shorthand cnumerated>*

<eclemgnt name shorthand
erjumerated> ;.= <DRAWING SET>
| <DRAWING PLUS CONTROL SET>

<optiopadl-descriptor element> ;= <description>

[ <VDCTYPE>
<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>

<v{lc type enumerated>

<element default>

<fpnt name>

<character set definition>

<ipdex>

<standard index value>
<rlon-negative integer>
<positive integer>
<private index value>
<1jegative integer>
<positive index>

<dharacter set enumerated>

<¢oding technique enumerated>

A

STTTE 7%

<INTEGER>
<REAL>

<control element>

<picture descriptor element>
<primitive attribute element>
<extra element>

<string fixed>

<character set enumerateds>
<designation sequence>

<standard index value>
<private indexvalue>

<positiveinteger>

<integer> {greater than or equal to 0}
<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>

<designation sequence>

<scalar precision>

IEXTENDED 8-BIT>
<string fixed>

<INTEGER PRECISION>
<integer precision value>

<REAL PRECISION>
<real precision value>

<INDEX PRECISION>
<index precision value>
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I
l

NOTE — The following order is recommended for the

META] M

A.3.3 [Picture descriptor elements

<picture descriptor element>

<speciffication element> =

<coloyr selection mode
enurperated> =

<scaling specificationniode
enurperated> =

<metr]c scale-factor> n=

<specificatiommode ermumerateds = <ABSOLUTES

A.3.4 Control elements

<control element> =

236

Formal grammar of the functional specification of version 1 metafiles

<COLOUR PRECISION>
<colour precision value>
<COLOUR INDEX PRECISION>
<colour index precision value>
{these elements have encoding}
{dependent parameters}

rre

SCRIPTION.

Metafile Descriptor elements: METAFILE VERSION,

<SCALING MODE>
<scaling specification mode enumerated>
<metric scale factor>
<VDC EXTENT>
<point> (2)
<BACKGROUND COLOUR>
<red green blue>
<specification element>
<extra element>

<COLOUR SELECTION MODE>
<colour selection‘mode enumerated>
<LINE WIDTH SPECIFICATION MODE>
<specification mode enumerated>
<MARKER SIZE SPECIFICATION MODE>
<spéeification mode enumerated>
<EDGE WIDTH SPECIFICATION MODE>
<specification mode enumerated>

<INDEXED>
<DIRECT>

<ABSTRACT>
<METRIC>

<real>

<SCALED>

<vdc precision>
<AUXILIARY COLOUR>
<colour>
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| <TRANSPARENCY>
<off-on indicator enumerated>
| <CLIP RECTANGLE>
<point>(2)
| <CLIP INDICATOR>
<off-on indicator enumerated>

<off-on indicator enumerated> = <OFF>
! (\Y\]\
<tolour> ;.= <colour index>

| <red green blue>

<point> = <vdc value>(2)
<pdc precision> = <VDC INTEGER PRECISION>
<vdc integer precision value>
| <VDC REAL PRECISION>

<vdc real precision value>
{these elements have encoding}
{dependent parameters}

>

3.5 Graphical elements

A

praphical element>

<polyp@int element>
<textelement>

<cell element>

<gdp element>
<rectangle element>
<circular element>
<elliptical element>

A

polypoint element> ;= <POLYLINE>
<point pair>
<point list>

| <DISJOINT POLYLINE>
<point pair>
<point pair list>

| <POLYMARKER>
<point>
Zpoint Hst>

| <POLYGON>
<point>(3)
<point list>

| <POLYGON SET>
<point edge pair>(3)
<point edge pair list>

<point list> 1= <point>*
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<point pair list> ;= <point pair>*

<point pair> 1= <point>(2)

<point edge pair> ;= <point><edge out flag>

<point edge pair list> ;= <point edge pair>*

<INVISIBIL.E>
<VISIBLE>

<CLOSE INVISIBLE>
<CLOSE VISIBLE>

<edge ut ﬁag>

<text glement> = <TEXT>
<point>
<text tail>
| <restricted text element>

<restricted text element> ;.= <RESTRICTED TEXT>
<extent>

<point>

<text tail>

<extent> ::= <non-negative vdc valie>(2)

<text tpil> ::= <final charactenlist>
| <nonfinal character list>

<final character list> = <FINAL>
<string>

<nonfinal character list> :=".<NOT FINAL>
<string>

<partial text attribute element>*
<spanned text>

<spannmed text> ;= <APPEND TEXT>
<text tail>

<cell dlement> ::= <CELL ARRAY>
<point>(3)

<positive integer>(2)
1\)\/“1 \.«UlUul Plb\,;b;ull

<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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<gdp element>

<gdp identifier>

<rectangle element>

<GDP>
<gdp identifier>
<point list>
<data record>

<integer>

<RECTANGLE>

Do

ISO/IEC 8632-1:1992 (E)

Detailed grammar

<cjrcular element>

<fladius>

<vyalid vdc vector>

<mon-zero vdc valug>
<mon-negative vde value>

<glose type>

ATt ol
POt

<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 ARCEENTRE CLOSE>
<point>
<valid vdcwector>(2)
<radius>
<close‘type>

<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 dttribute element> ::= <LINE BUNDLE INDEX>
<positive index>

| <LINE TYPE>
<index>

| <LINE WIDTH>
<size value>

| <LINE COLOUR>
<colour>

<size yalue> ::= <non-negative vdc value>
| <non-negative real>

<non-negative real> = <real> {greater than or eqdalito 0}

<markler attribute element> == <MARKER BUNDLEINDEX>
<positive index>

| <MARKER TYPE>
<index>

| <MARKER'SIZE>
<sizelvalue>

| <MARKER COLOUR>
<colour>

<partigl 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>

F—<TEXTPRECISION=
<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 enumerateds>

| <TEXT ALIGNMENT>
<horizontal alignment enumerated>
<vertical alignment enumerated>
<continuous alignment value> (2)

| <CHARACTER SET INDEX>
<positive index>

| <ALTERNATE CHARACTER SET INDEX>
<positive index>

<STRING>
<CHARACTER>
<STROKE>

qtext precision enumerated>

dqpath enumerated> = <RIGHT>
| <LEFT>
| <UP>

| <DOWN>

A

horizontal alignment enumerated>::= <NORMAL HORIZONTAL>
| <LEFT>
| <CENTRE>
| <RIGHT>
| <CONTINUOUS HORIZONTAL>

<vertical alignment enumerated> ::= <NORMAL VERTICAL>
<TOP>

<CAP>

<HALF>

<BASE>

<BOTTOM>
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| <CONTINUOUS VERTICAL>
<continuous alignment value> = <real>
<filled-area attribute clement> ::= <FILL BUNDLE INDEX>
<positive index>
| <INTERIOR STYLE>

<interior style enumerated>
—<FH-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>
| <PATTERNSIZE>
<valid~ydc vector>(2)

It

<HOLLOW>
<SOLID>
<PATTERN>
<HATCH>
<EMPTY>

<interipr style enumerated>

<colouf table element> ;= <COLOUR TABLE>
<starting index>
<red green blue>+

<pattegn tableselement> ::= <PATTERN TABLE>
<positive index>
<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>

A A mia Wl alatdifat han N W w

Detailed grammar

<3sf enumerated>

Al3.7 Escape elements

A

pscape element>

<Jdentifier>

>

.3.8 External elements

A

bxtémal element>

\IVIARI\.DI\ CULUUIN AJL A~
<TEXT FONT ASF>

<TEXT PRECISION ASF>
<CHARACTER EXPANSION FACTOR ASF>
<CHARACTER SPACING ASF>
<TEXT COLOUR ASF>
<INTERIOR STYLE ASF>
<FILL COLOUR ASF>
<HATCH INDEX ASF>
<PATTERN INDEX ASF>
<EDGE TYPE ASF>

<EDGE WIDTH ASF>

<EDGE COLOUR ASF>

<INDIVIDUAL>
<BUNDLED>,

<ESCAPE>
<identifier>
<data record>

<integer>

<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>

<string>

<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 CIGM extended opcodes are encoding dependent. A comiplete list of them can be found in the prodyic-
tions for <element name enumerated> below.

The epumerated types are:

<INTEGER>
<REAL>

<ON>

<QFF>

<INDEXED>
<DIRECT>
<ABSTRACT>
<METRIC>
<ABSOLUTE>
<SCALED>

<94 CHAR>

<96 CHAR>
<MULTLBYTE 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>

<SOLEID>

<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 SPACING ASF>
<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 SELECTIONMODE>
<LINE WIDTH SPECIEICATION MODE>
<MARKER SIZE SPECIFICATION MODE>
<EDGE WIDTH SPECIFICATION MODE>
<VDC EXTENT>
<BACKGRQOUND COLOUR>
<VDC INTEGER PRECISION>
<VDC REAL 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>

AN

Terminal symbols

I
I
|
|
I
|
|
I
i
|
I
I
|
I
I
I
I
|
I
|
I
|
|
|
I
I
I
|
I
I
I
I
I
I
I
I
I
|

<TEXT BUNDEEINDEX>
<TEXT FONT INDEX>

<TEXT PRECISION>
<CHARACTER EXPANSION FACTOR>
<CHARACTER SPACING>
<TEXT COLOUR>
<CHARACTER HEIGHT>
<CHARACTER ORIENTATION>
<TEXT PATH>

<TEXT ALIGNMENT>
<CHARACTER SET INDEX>
<ALTERNATE CHARACTER SET INDEX>
<FILL BUNDLE INDEX>
<INTERIOR STYLEs

<FILL COLOUR>

<HATCH INDEX>
<PATTERN'INDEX>

<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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Annex B
(Normative)

Formal Grammar of the functional specification of version 2 metafiles

B.1 Introduction

This drammar is a formal definition of a standard CGM extended syntax for version 2 metafiles. The
encoding-independent and the encoding- dependent productions are separated, and theré’are subsectiqns
showing the syntax of each of the standardized encoding schemes. Details on the encoding-of terminal sym-
bols can be found in the parts of this International Standard that deal with the particularjencoding schemes.

B.2 Notation used

<symbol> - nonterminal

<SYMBOL> - terminal

<symbol>* - 0 or more occurrences

<symbol>+ - 1 or more occurrences

<symbol>o0 - optional (Qw@r 1 occurrences)
<symbol>(n) - exactly occurrences, n=2,3,...
<symbol-1> ::= <symbol-2> - symbol-1 has the syntax of symbol-2
<symbol-1> | <symbol-2> - symbol-1 or alternatively symbol-2
<symbol: meaning> - symbol with the stated meaning
{comment} - explanation of a symbol or a production

B.3 Detailed grammar

B.3.1 |[Metafile structure

<metaffile> .= <BEGIN METAFILE>
<metafile identifier>

<metafile descriptor>

<metafile contents>*

<END METAFILE>
<metafile identifier> 1= <string fixed>
<metafile contents> 1= <extra element>*
<picture>

<extra element>*

<extra clement> ;= <external element>
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| <escape elcment>

<picture> ;= <BEGIN PICTURE>
<picture identifier>
<picture descriptor element>*
<BEGIN PICTURE BODY>
<picture content>*
<END PICTURE>

<picture identifier> ;= <string fixed>

<picture content> ;= <picture element>
| <segment>

<picture element> ::= <control element>

| <graphical element>

| <closed figure>

| <primitive attribute element>
| <pattern table element>

| <colour table element>

| <specification elcments

| <segment control element>

| <extra element>,

<gegment> ;= <BEGIN SEGMENT>
<segment identifier>

<segment attribute element>*

<eligible picture element>*

<END SEGMENT>
<pegment identifier> .= <name>
<gligible picture element> = <control element>

<graphical element>

<closed figure>

<primitive attribute element>
<specification element>
<segment control element>
<extra element>

B3 Metatile deseriptor-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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Detailed grammar

<version>

<element list>

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>*

<elemgnt name shorthand
erfumerated>

<optional descriptor element>

<descx|iption>

il

<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 defaglt>+

<FONT LIST=>
<font name>+

<CHARACTER SET LIST>
<character set definition>+

<CHARACTER CODING ANNOUNCER>
<coding technique enumerated>

<scalar precision>

<MAXIMUM VDC EXTENT>
<point> (2)

<SEGMENT PRIORITY EXTENT>
<minimum extent>
<maximum extent>

<segment>

<extra element>

<METAFILE DESCRIPTION>
<string fixed>

<vdc type enumerated>

<element default>
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<REAL>

<control element>

<picture descriptor element>
<primitive attribute element>
<segment attribute element>
<segment control element>
<extra element>
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<font name> = <string fixed>
<character set definition> ::= <character set enumerated>

<designation sequence>

<index> ::= <standard index value>
| <private index value>

<qrandardindex vatue> “=—<positive-integer
<fon-negative integer> ;= <integer> {greater than or equal to 0}
<positive integer> = <integer> {greater than O}
<private index value> = <negative integer>
<megative integer> = <integer> {less than O}
<positive index> ;= <positive integer>
<¢haracter set enumerated> = <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>

<¢oding technique enumerated>

<flesignation sequence> = <stringfixed>

<fcalar precision> ::= ~<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>
{these elements have encoding}
{dependent parameters}

<point> = <vdc value> (2)
<minimum extent> ::= <non-negative integer>
<maximum extent> ::= <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>
<ViewporIt 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>

<specification element> ::= <COLOUR SELECTION MODE>
<colour selection mode enumerated>

| <LINE WIDTH SPECIFICATION MODE>
<specification mode enumerated>

| <MARKER SIZE SPECIFICATION MODE>
<specification mode enumerated>

|. <*(EDGE WIDTH SPECIFICATION MODE>
<specification mode enumerated>

<coloyr selection mode

enurherated> .= <INDEXED>
| <DIRECT>
<scaling specification mode
enurherated> = <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>

<BOTTOM>
<CENTRE>
<TOP>

<ABSOLUTE>
<SCALED>

Detailed grammar

<yiewport point>

<WVC specifier enumerated>

<fepresentation element>

<vc value> (2)

<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> {markertypc}
<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>
<index> {edge typc}
<size value> {edge width}

<size value>

<non-negative vdc value>
<non-negative real>

<colour>

<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 Control elements

<contrgl element> 1= <vdc precision>

| <AUXILIARY COLOUR>
<colour>

| <TRANSPARENCY>
<off-on indicator enumerated>

| <CLIP RECTANGLE>
<point>(2)

| <CLIP INDICATOR>
<off-on indicatér€numerated>

| <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 enumeérated> = <OFF>
| <ON>

<vdc precision> = <VDC INTEGER PRECISION>
<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>

taxvt alomont
tC

ISO/IEC 8632-1:1992 (E)

Detailed grammar

<pplymarker element>

<polypoint element>

<golyline element>

<point list>
<point pair list>
<point pair>

<point edge pair>

o
KT CTCIIICTIe™>

<cell element>
<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 cdge 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 fail> ;= <final character list>
| <nonfinal character list>

<final|character list> .= <FINAL>
<string>

<nonflnal character list> = <NOT FINAL>
<string>

<partial text attribute element>*
<spanned text>

<spanped text> ::= <APPEND TEXT>
<text tail>

<cell ¢lement> .= <CELL ARRAY>
<point>(3)

<positive integer>(2)
<local colour precision>
<colour>(integer] x integer2)

{this'element has an encoding}
{dependent parameter}

<local colour precision> = <colour precision value>
| <colour index precision value>
| <default colour precision indicator>

<gdp element> = <GDP>

<gdp identifier>
<point list>
<data record>

<gdp |dentifier> ;= <integer>

<rectangle element> ;= <RECTANGLE>
<point pair>

<circular element> .= <CIRCLE>
<point>
<radius>
| <CIRCULAR ARC 3 POINT>
<point>(3)
| <CIRCULAR ARC 3 POINT CLOSE>
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<point>(3)
<close type>

| <CIRCULAR ARC CENTRE>

<point>
<valid vdc vector>(2)
<radius>
<CIRCULAR ARC CENTRE CLOSE>
<point>

Detailed grammar

A

A

A

hon-zero vdc value> =

A

Close type> =

A

elliptical element> =

BL3.6, Attribute elements

radius> v

valid vdc vector> =

<valid vdc vector>(2)
<radius>
<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 value>>

<vdc value> {greater than or less than 0}

<PIE>
<CHQORD>

<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 attribute element> ;== <MARKER BUNDLE INDEX>
<positive index>

1 SNIVIAININIOIN L T L

<index>

| <MARKER SIZE>
<size value>

| <MARKER COLOUR>

<colour>

<TEXT BUNDLE INDEX>
<positive index>

| <TEXT FONT INDEX>
<positive index>

| <TEXT PRECISION>
<text precision enumerateds

| <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>

<partiall text attribute element>

<text aftributeelément> ::= <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>
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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 alighment value> (2)

| <CHARACTER SET INDEX>
<positive index>

| <ALTERNATE CHARACTER SET INDEX>
<positive index>

<RIGHT>
<LEFT>
<UP>
<DOWN>

<path enumerated>

<horizontal alignment
enumerated> <NORMAL HORIZONTAL>
<LEFT>

<CENTRE>

<RIGHT>

<CONTINUOUS HORIZONTAL>

_—

<NORMAL VERTICAL>
<TOP>

<CAP>

<HALF>

<BASE>

<BOTTOM>

<CONTINUOUS VERTICAL>

A

vertical alignment enumerated>

<gontinuous alignment value> = <real>

A

illed-area attribufe element> ;= <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 attribute element> | <EDGE BUNDLE INDEX>
<positive index>
| <EDGE TYPE>
<index>

' ST YT
| <EUUL vwiluvii-~

<size value>
| <EDGE COLOUR>

<colour>

| EDPCENISIRILITY
1 OOV IOTDTIT T ©

<off-on indicator enumerated>

<colour table element> ::= <COLOUR TABLE>
<starting index>
<red green blue>+

<patten table element> .= <PATTERN TABLE>
<positive index>

<positive integer>(2)

<local colour precision>
<colour>(integer] x integer2)

{this element has an encoding}
{dependent parameter}

<startipng index> ;= <colour index>

<aspe(t source flags> ;= <ASPECT:SOURCE FLAGS>
<asf pair>+

<asf ppir> 1= <asftype enumerated>
<asf enumerated>

<asf type 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 EXPANSION FACTOR ASF>
| <CHARACTER SPACING ASF>
I

l

I

I

l

|

l

l

<TEXT COLOUR ASF>
<INTERIOR STYLE ASF>
<FILL COLOUR ASF>
<HATCH INDEX ASF>
<PATTERN INDEX ASF>
<EDGE TYPE ASF>
<EDGE WIDTH ASF>
<EDGE COLOUR ASF>

<asf enumerated> .= <INDIVIDUAL>
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<pick identifier>

<BUNDLED>

::= <PICK IDENTIFIER>

<name>

ISO/TEC 8632-1:1992 (E)

Detailed grammar

B.3.7 Closed figure element
<

1 1 e
fosedfrgurc> =

<¢ligible element within closed figure>

<vdc precision>

cATIXYITTADVY N
SAUvVALLINARNI LU

<colour>
<TRANSPARENCY>

<off-on indicator enumerated>
<NEW REGION>
<polypoint element>
<gdp element>
<rectangle element>
<circular element>
<elliptical element>
<pointless element>
<edge attribute element>

r-i

<edge ast>
<extra element>
<pointless element> 1:="<CONNECTING EDGE>
<pdge asf> ;.= <ASPECT SOURCE FLAGS>
<edge asf pair>+
<pdge asf pair> 1= <edge asf type enumerated>
<asf enumerated>
<gdge asf type€numerated> = <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 flag enumerated> = <NO>
| <YES>

B.3.10) Segment elements

<segmgent control element> ;= <COPY SEGMENT>
<segment identifier>
<copy transformation matrix>
<segment transformation‘application>
| <inheritance element>

<inherjtance element> ;= <INHERITANCE EILTER>
<filter selection-list enumerated>*
<selection setting enumerated>

| <CLIP INHERITANCE>
<clip(inheritance enumerated>

<segmient attribute 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>
<segment pick priority>

<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>
<HHEINE 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 CHARACTER SPACING>
<IH TEXT COLOQUR>

<IH CHARACTER HEIGHT>

<IH CHARACTER ORIENTATION>
<IH TEXT PATH>

<IH TEXT ALIGNMENT>
<IHFILL BUNDLE INDEX>

<IH 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>

<IH AUXILIARY COLOUR>

<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>
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<OUTPUT CONTROL>

<PICK IDENTIFIER>

<ALL ATTRIBUTES AND CONTROL>
<ALL>

<selection setting enumerated> <STATE LIST>
' | <SEGMENT>
<asf name-enumerated> = <IHIINE TYPE ASE>
<IH LINE WIDTH ASF>
<IH LINE COLOUR ASF>
<IH MARKER TYPE ASF>
<IH MARKER SIZE ASF>
<IH MARKER COLOUR ASF>
<IH TEXT FONT INDEX ASF>
<IH TEXT PRECISION ASF>
<IH CHARACTER EXPANSION FACTOR ASF>
<IH CHARACTER SPACING ASF>
<IH TEXT COLOUR ASF>
<IH INTERIOR STYLE ASF>
<IH FILL COLOUR ASF>
<IH HATCH INDEX ASF>
<IH PATTERN INDEXASF>
<IH EDGE TYPE ASF>
<IH EDGE WIDTH-ASF>
<IH EDGE COLOUR ASF>

<LINE ASFS>
<MARKFER ASFS>
<TEXT ASFS>
<FILL ASFS>
<EDGE ASFS>
<ALL ASFS>

<asf group enumerated>

<clip inheritance enumerated> ::= <STATE LIST>
| <INTERSECTION>

<highlighting enumerated> :i= <NORMAL>
| <HIGHLIGHTED>

<segmlent. 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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