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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical committees established by the

respec
collaba
liaison

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives{Rart 3.

In the
Draft In
Publicg

Attention is drawn to the possibility that some of the elements of this part of ISO/IEC 8632 may be the

patent

International Standard ISO/IEC 8632-3 was prepared by Joint Technical-Committee ISO/IEC JTC 1, In

techno

This s¢

revised.

ISO/IE
and in

ISO/IE
— Met,

Annex

NOTE
of imple

ive _organization to deal with particular fields of technical activity. ISO and IEC technical ¢

mmittees

rate in fields of mutual interest. Other international organizations, governmental and non-govern
with ISO and IEC, also take part in the work.

ield of information technology, ISO and IEC have established a joint technical committee, SO/}
ternational Standards adopted by the joint technical committee are circulated to-hational bodies
tion as an International Standard requires approval by at least 75 % of the national bodies casting

Fights. 1ISO and IEC shall not be held responsible for identifying any or.alt;such patent rights.

ogy, Subcommittee SC 24, Computer graphics and image processing.

bcond edition cancels and replaces the first edition (ISQ/EC 8632-3:1992), which has been t
It also incorporates Amendment 1:1994 and Amendment 2:1995. Note that the previous
C 8632-3, published in 1992, was a first edition but_sécond edition was indicated by error on its ¢
he foreword.

C 8632 consists of the following parts, under thie general title Information technology — Compute
hile for the storage and transfer of picture description information:

rt 1: Functional specification

rt 3: Binary encoding

rt 4: Clear text encoding

A forms a normative part of this part of ISO/IEC 8632. Annexes B and C are for information only.

n previous editions-ohHISO/IEC 8632, Part 2 defined a Character Encoding. Part 2 was withdrawn in 1998, dug
mentation and uSe,

mental, in

FC JTC 1.
or voting.
h vote.
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Introduction

0.1 Purpose of the Binary Encoding

The Binary Encoding of the Computer Graphics Metafile (CGM) provides a representation of the Metafile syntax
that can bhe optimized for speed of generation and interpretation, while still providing a standard means of
interchange among computer systems. The encoding uses binary data formats that are much more similaf to the

data reprg¢sentations used within computer systems than the data formats of the other encodings.

Some of the data formats may exactly match those of some computer systems. In such cases ‘procegsing is

reduced Jery much relative to the other standardized encodings.

On most|computer systems processing requirements for the Binary Encoding will be 'substantially lower than

another epcoding.

In cases|where a computer system’s architecture does not match the standard"formats used in the|Binary
Encoding| and where absolute minimization of processing requirements is critical, and where interchange [among
dissimilar|systems does not matter, it may be more appropriate to use a private ‘encoding, conforming to the rules

specified jn clause 7 of ISO/IEC 8632-1.
0.2 Oljectives

This encdding has the following features.

a)

b)

f)

)

h)

)

Vi

artitioning of parameter lists: metafile elements areeoded in the Binary Encoding by one or more
hrtitions (see clause 5); the first (or only) partition-of an element contains the opcode (Element Clags plus
lement 1d).

P

p

=

Alignment of elements: every element bedins on a word boundary. When the data of an element (whether
phartitioned or not) does not terminate on-a@n even-octet boundary, then the following element is aligngd by
ppdding after the data of the preceding.element with zero bits to the next even-octet boundary. A nd-op
element is available in this encoding:~It is skipped and ignored by interpreters. It may be used to align
dhta on machine-dependent recard boundaries for speed of processing.
U
a
A
a
S
E
o]

niformity of format: all elements have an associated parameter length value. The length is specified as
N octet count. As a result, it is possible to scan the metafile, without interpreting it, at high speed.

lignment of coordinate’data: at default precisions and by virtue of alignment of elements, coordinate data
ways start on werd’boundaries. This minimises processing by ensuring, on a wide class of computing
stems, that single coordinates do not have to be assembled from pieces of multiple computer words.

fficiency ef\encoding integer data: other data such as indexes, colour and characters are encoded|as one
more @ctets. The precision of every parameter is determined by the appropriate precision as giveh in
he Metafile Descriptor.

—t

grder of bit data: in each word, or unit within a word, the bit with the highest number is the most sigfificant
bit. Likewise, when data words are accessed sequentially, the least significant word follows the most
significant.

Extensibility: the arrangement of Element Class and Element Id values has been designed to allow future
growth, such as new graphical elements.

Format of real data: real numbers are encoded using either IEEE floating point representation or a metafile
fixed-point representation.

Run length encoding: if many adjacent cells have the same colour (or colour index) efficient encoding is
possible. For each run a cell count is specified followed by the colour (or colour index).

Packed list encoding: if adjacent colour cells do not have the same colour (or colour index) the metafile
provides bit-stream lists in which the values are packed as closely as possible.

© ISO/IEC 1999 — All rights reserved
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0.3 Relationship to other International Standards
The floating point representation of real data in this part of ISO/IEC 8632 is that in ANSI/IEEE 754-1986.
The representation of character data in this part of ISO/IEC 8632 follows the rules of ISO/IEC 646 and ISO 2022.

For certain elements, the CGM defines value ranges as being reserved for registration. The values and their
meanings will be defined using the established procedures (see ISO/IEC 8632-1, 6.12.)

© ISO/IEC 1999 — All rights reserved Vi
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Information technology — Computer graphics — Metafile for the

storage and transfer of picture description information —

Part|3:

Binary encoding

1 Sqope

This part of ISO/IEC 8632 specifies a binary encoding of the Computer Graphics Metafile. For each of the

elemer
For ea
data tyj|
Metafil

This e

generate and interpret the metafile.

2 Cd

Confor
conforr

— Ea
Intq

— Mg
DR
(s

prg
en

— Va
val
ne

ts specified in ISO/IEC 8632-1, this part specifies an encoding in terms-of data types.
Ch of these data types, an explicit representation in terms of bits, octets and words is specified.

b Descriptor.

hcoding of the Computer Graphics Metafile will, in_many circumstances, minimize the effort re

nformance

mance of metafiles to ISO/IEC 8632:is.defined in terms of profiles. A metafile conforms to this eng
ns to a profile and meets the following criteria:

Ch metafile element described*in this part shall be encoded in the manner described in this p
brnational Standard and a-prefile.

tafile elements which @re not defined in Part 1 or in this encoding are all encoded using the GENE
AWING PRIMITIVEOr ESCAPE metafile elements as appropriate. According to the profile rules
e clause 9, subeclduise 9.5.2.8), such elements shall either be profile defined or registered, in orde
file be valid. Jlhelusion of private elements is not permissible in a valid profile of ISO/IEC 8632
coding.

ues ofdndex parameters, which are used as enumeration selectors from lists of implicitly define
Les, shall either be standard, registered, or profile defined. The standard and registered values al
pative, and the profile-defined shall be negative. Use of private, implicitly-defined negative ind

£11 {HlaTaVilnlaleYalsls N-N-V- |

For some

pes, the exact representation is a function of the precisiong being used in the metafile, as recorged in the

quired to

oding if it

art of this

RALIZED
of Part 1
r that the
P and this

i attribute
e all non-
ex values

wh

IS PY-S-P-¢ 3 £l definaedicnat-parmicctkbl H-WP-NE WP H PP thic anacndiay
CITaArCc ToT PToOmMC UC O U TS TTO T PCTTITTISSTOTC T A vaATO PTOTNC UT ToUNTE S OUoZaima aiTS CTTCOUTTTgT

— Values specified as being "reserved for registered values" shall not be used unless their meaning has been
registered or standardized.

— Inclusion of non-graphical data in the metafile shall be accomplished with the APPLICATION DATA element or

wit

h the APPLICATION STRUCTURE ATTRIBUTE element.

See clause 10 for additional conformance information about this encoding.

© ISO/IEC 1999 — All rights reserved
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3 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of
this part of ISO/IEC 8632. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this part of ISO/IEC 8632 are encouraged to
investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC
maintain registers of currently valid International Standards.

ISO/IEC 646:1991, Information technology — ISO 7-bit coded character set for information interchange.

ISO 20221986, Information processing — ISO 7-bit and 8-bit coded character sets — Code extension techrjiques.

ANSV/IEEE 754, Standard for Binary Floating Point Arithmetic.

4 Notdtional conventions

“Commar)d Header” is used throughout this part of ISO/IEC 8632 to refer to that\pertion of a Binary-Epcoded
element that contains the opcode (element class plus element id) and parameter length information (see clayise 5).

Within thig part, the terms “octet” and “word” have specific meanings. These‘meanings may not match thgse of a
particular|jcomputer system on which this encoding of the metafile is used.

An octet s an 8-bit entity. All bits are significant. The bits are numbered from 7 (most significant) to ( (least
significant).

A word ig a 16-bit entity. All bits are significant. The bits, are numbered from 15 (most significant) to ( (least
significant).

5 Overall structure

5.1 Gengral form of metafile
All elemenpts in the metafile are encoded'using a uniform scheme. The elements are represented as variablg length
data strugtures, each consisting of gpcode information (element class plus element id) designating the particular

element, the length of its parameter data and finally the parameter data (if any).

The structure of the metafile_is-as follows. (For the purposes of this diagram only, MF is used as an abbreviation
for METAFILE.)

[BEGINMF [MD [ <picture> ... | END MF |

The BEGIN METAFILE element is followed by the Metafile Descriptor (MD). After this the pictures folloW, each
logically independent of each other. Finally the Metafile is ended with an END METAFILE element.

5 2 Genr ralfaorm of nictiirac
. oo o pretores

Apart from the BEGIN METAFILE, END METAFILE and Metafile Descriptor elements, the metafile is partitioned
into pictures. All pictures are mutually independent. A picture consists of a BEGIN PICTURE element, a Picture
Descriptor (PD), a BEGIN PICTURE BODY element, an arbitrary number of control, graphical and attribute
elements, and finally an END PICTURE element.

(For the purpose of this diagram only, PIC is used as an abbreviation for PICTURE and BEGIN BODY for BEGIN
PICTURE BODY.)

| BEGIN PIC | PD | BEGIN BODY | <element>.. | END PIC

2 © ISO/IEC 1999 — All rights reserved
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5.3 General structure of the binary metafile

The binary encoding of the metafile is a logical data structure consisting of a sequential collection of bits.

For convenience in describing the length and alignment of metafile elements, fields of two different sizes are
defined within the structure. These fields are used in the remainder of this part of ISO/IEC 8632 for illustrating the

contents and structure of elements and parameters.

For measuring the lengths of elements the metafile is partitioned into octets, which are 8-bit fields.

The stroctore 7s—afso partitioned o 16-bitfietds cattedwords (theseare fogical metafite words)—— 19 optimize
procesging of the binary metafile on a wide collection of computers, metafile elements are constrained_tp start on
word bpundaries within the binary data structure (this alignment may necessitate padding an element with bits to a
word bpundary if the parameter data of the element does not fill to such a boundary).

The octet is the fundamental unit of organization of the binary metafile.

The bits of an octet are numbered 7 to 0, with 7 being the most significant bit. The bits of‘a word are numbered 15
to 0, with 15 being the most significant bit.

b7 bo
L B RS
octet: | |
+-t-ttt -ttt
msb Isb

b15 b8.b7 b0
e S S L s s oo SRS S S
word: | [ |
B Tt T R s e s o
msb Isb

In the preceding diagram, msb means mast significant bit and Isb means least significant bit.
If the donsecutive bits of the binary.data structure are numbered 1..N, and the consecutive octets are humbered

1..N/8,[and the consecutive words )are numbered 1..N/16, then the logical correspondence of bits, o¢tets, and
words |n the binary data structure_is as illustrated in the following table:

metafile octet word
bit bit bit
number number number
1 b7/octetl b15/wordl
8 bO/octetl b8/word1
9 b_I’I’Ubtth b_I'I'VVUI dl
16 b0O/octet2 bO/word1
17 b7/octet3 b15/word2
24 bO/octet3 b8/word2
25 b7/octet4 b7/word2

© ISO/IEC 1999 — Al rights reserved 3
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ture of the command header

Throughout this sub-clause, the term “command” is used to denote a binary-encoded element. Metafile elements
are represented in the Binary Encoding in one of two forms — short-form commands and long-form commands.

There are

two differences between them:

— a short-form command always contains a complete element; the long-form command can accommodate
partial elements (the data lists of elements can be partitioned);

— a short-form command only accommodates parameter lists up to 30 octets in length; the long-form

c

mimana accomrmmodaltes Iengins up o 52767 OClets per data parttion.

The forms differ in the format of the Command Header that precedes the parameter list. The commandiform for an

element (short or long) is established by the first word of the element. For the short-form, the Cemmand

consists g

The fieldg

O

This Com)|

The first
presence
long-form

contains the actual parameter list length. The two header words are then followed by the parameter list.

In additio
Bit 15 of

f a single word divided into three fields: element class, element id and parameter list length.

Header

of the value 11111 binary-(decimal 31) in the parameter list length field indicates that the comm3g
command..The Command Header for the long-form command consists of two words. The secor]

h to allowingdenger parameter lists, the long-form command allows the parameter list to be part
the second>word indicates whether the given data complete the element or more data folloy

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 |0
Word 1 element class element id parameter list length
Figure 1 — Format of a short-form Command Header
in the short-form Command Header are as follows:
ts15to 12  element class (value range O to 15)
ts1lto5 element id (value range O to 127)
ts4to0 parameter list length: the, number of octets of parameter data that follow for this command
(value range 0 to 30)
mand Header is then followed by the parameter list.
vord of a long-form command is identical in structure to the first word of a short-form commandg. The

ndis a
d word

tioned.
v. For

subsequgnt data partitions of the element, the first word of the long-form Command Header (containing glement
class and element id) is omitted; only the second word, containing the parameter list length, is giverl. The
parametey listdength for each partition specifies the length of that partition, not the length of the complete element.
The final pattition of an element is indicated by bit 15 of the parameter list length word being zero.
15 14 13 12 112 10 9 8 7 6 5 4 3 2 1 O
Word 1 element class element id 1 1 1 1 1
Word 2 P parameter list length
Figure 2 — Format of a long-form Command Header
4 © ISO/IEC 1999 — All rights reserved


https://standardsiso.com/api/?name=4fe2245b1231ecb6a6f28a271d57ca0a

ISO/IEC 8632-3

The fields in the long-form Command Header are as follows:

:1999(E)

Word 1
bits 15to 12 element class (value range 0 to 15)
bits 11to 5 element id (value range 0 to 127)
bits 4to 0 binary value 11111 (decimal 31) indicating long-form
Word 2
bit 15 partition flag
— O for 'last' partition
— 1 for 'not-last’ partition
bits 14 to 0 parameter list length: the number of octets of parameter data that follew for this command or
partition (value range 0 to 32767).
The parameter values follow the parameter list length for either the long-formot short-form commands. The

numbe

parameter values have the format illustrated in clause 5 of this part of ISOAEC 8632. The paramete

coordir
specifig
coding
ISO/IE

Every
single
In addi
colour
the oct
not inc
the sin

The pu
default
align o
the mg
The av|
halve t
metafil

This oy
Comm
no long

The sh

I of values is determined from the parameter list length and the type and precision of the operand

ates is indicated in the Metafile Descriptor. For non-coordinate “parameters, the parameter t

bd in clause 5 of ISO/IEC 8632-1. If the parameter type is encoding dependent, its code is speci
tables of clause 7 of this part. Unless otherwise stated, the order of parameters is as listed in ¢
C 8632-1.

command is constrained to begin on a word boundary.~ This necessitates padding the comma|
hull octet at the end of the command if the command«©ontains an odd number of octets of param
ion, in elements with parameters whose precisionsare shorter than one octet (i.e., those containi
precision’ parameter) it is necessary to pad the;last data-containing octet with null bits if the data
bt. In all cases, the parameter list length is the'count of octets actually containing parameter data
ude the padding octet if one is present. Itis only at the end of a command that padding is perfor]
jle exception of the CELL ARRAY element:

rpose of this command alignment(constraint is to optimize processing on a wide class of compute
metafile precisions, the parameters which are expected to occur in greatest numbers (coordinate
N 16-bit boundaries, and Command Headers will align on 16-bit boundaries. Thus, at the default
st frequently parsed entities.will lie entirely within machine words in a large number of compute

ne amount of processing required to recover element parameters and command header fields fron
b data stream.

timization may-be compromised or destroyed altogether if the metafile precisions are changed fro
hnds are stilPeconstrained to begin on 16-bit boundaries, but the most frequently expected param
er align'on/such boundaries as they do at the default precisions.

pri-form command header with element class 15, element id 127, and parameter list length O is re

extens

s. These
r type for
ype is as
ied in the
ause 5 of

nd with a
eter data.
ng a 'local
do not fill
— it does
med, with

's. At the
5, etc) will
brecisions
designs.

pidance of assembling.single metafile parameters from pieces of several computer words will appoximately

h a binary

M default.
bters may

served for

on-of the number of available element classes in future revisions of this part of ISO/IEC 8632. It

should be

treated

by interpreters as any other element, as far as parsing is concerned. The next “normal’

" element

encountered will have an actual class value different from that encountered in the “element class” field of the
command header — it will be adjusted by a bias as will be defined in a future revision of this part of ISO/IEC 8632.
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6 Prim

8632-3:1999(E)

itive data forms

The Binary Encoding of the CGM uses five primitive data forms to represent the various abstract data types used to
describe parameters in ISO/IEC 8632-1.

The primitive data forms and the symbols used to represent them are as follows.

Sl
Ul
C

Signed Integer
Unsigned Integer
Character

FX
FP

Each of t
primitive
terms of '

The follov]

msb
Isb
S

The data
word bou
preceded
precision
will not al

6.1 Sign¢
Signed in
integers:
the 8-bit
and the ty
6.1.1 S

Each vald

6.1.2 S

Fixed Point Real
Floating Point Real

hese primitive forms (except Character) can be used in a number of precisions. The definitiong
lata forms in 6.1 to 6.5 show the allowed precisions for each primitive data form. The.definitiong
metafile words’ which are 16-bit units.

ing terms are used in the following diagrams when displaying the form of numeric values.

most significant bit
least significant bit
sign bit

types in the following data diagrams are illustrated for the case that the parameter begins on a 1
ndary. In general, parameters may align on odd or everi octet boundaries, because they 1
by an odd or even number of octets of other parameter ‘data. Elements containing the local
parameter may have parameters shorter than one octet.. \It-is possible in such cases that the para
gn on octet boundaries.

pd integer

tegers are represented in “two’s complement” format. Four precisions may be specified for
B-bit, 16-bit, 24-bit and 32-bit. (Integer coordinate data encoded with this primitive data form do
brecision.) In the diagrams of the following subsections, 'value’ indicates the value for positive i
Vo's complement of the value for negative integers.

igned integer at 8-bit precision

e occupies half a metafile'word (one octet).

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

S msb value i Isb S msb value i+1 Isb

igned\integer at 16-bit precision

of the
are in

netafile
hay be
colour
meters

signed
not use
ntegers

Each vald

B PN matafilasmard
COCCUOPTICS UNC T TC T vwwoTay

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

S msb value Isb
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6.1.3 Signed integer at 24-bit precision

Each value straddles two successive metafile words.

15 14 13 12 11 10 9 8 7 6 54 3 2 1 0

Word 1 S msb value i
Word 2 value i Isb S msb value i+1
Word 3 value i+1 Isb

6.1.4 | Signed integer at 32-bit precision

Each vplue fills two complete metafile words.

15 14 13 12 11 10 9 8 7 6% 4 3 2 1 O

Word 1 S msb value i

Word 2 value i Isb

6.2 Unlsigned integer

Four precisions may be specified for unsigned integers: 8-bit, 16-bit, 24-bit and 32-hit.
6.2.1 [ Unsigned integers at 8-bit precision

Each vplue occupies half a metafile word.

15 14 13 12 */ 10 9 8 7 6 5 4 3 2 1 0

msb value i Isb | msb value i+1 Isb

6.2.2 [ Unsigned integers at’16-bit precision

Each vplue occupies one metafile word.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

msb value Isb

6.2.3 Unsigned integers at 24-bit precision

Each value straddles two successive metafile words.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

Word 1 msb value i
Word 2 value i Isb | msb value i+1
Word 3 value i+1 Isb

© ISO/IEC 1999 — All rights reserved 7
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6.2.4 Unsigned integers at 32-bit precision

Each value fills two complete metafile words.

6.3 Char

Each cha
The follovi

6.4 Fixeq

Fixed poi
Signed In
Integer (4

6.41 F

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

Word 1 msb value i
Word 2 value i Isb
acter

racter is stored in 1 or more consecutive octets, depending upon the coding of the particular eharag
ing illustrates characters which are coded with 1 octet each.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 AL

Character i Character i+1

point real

Nt real values are stored as two integers; the first represents the “whole-part” and has the same fo
teger (Sl; see 6.1); the second represents the “fractional part” andyhas the same form as an U
I; see 6.2). Two precisions may be specified for Fixed Point Reals: 32-bit or 64-bit.

xed point real at 32-bit precision

ter set.

m as a
signed

Each Fixgd Point Real occupies 2 complete metafile words; the first has the form of a 16-bit Signed Integer and the
second the form of a 16-bit Unsigned Integer.
15 14 13 12 1©» 10 9 8 7 6 5 4 3 2 1 0
Word 1 S msh Whole part Isb
Word 2 msb Fraction part Isb
6.4.2 Fjxed point real at 64-bit precision
Each Fixgd Point Real occupies.4 cemplete metafile words; the first has the form of a 32-bit Signed Integer and the
second the form of a 32-bit Unsigned Integer.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
Word 1 S | msb whole part
Word<2 whole part Isb
word 3 msb fraction part
Word =2 fractiompart fsty
6.4.3 Value of fixed point reals
The values of the represented real numbers are given by:
. Ul
for 32 bits: real_value = S/ + | —
— 216
8 © ISO/IEC 1999 — All rights reserved
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Ul
for 64 bits: real_value = S/ + [—}
232
Sl stands for the “whole part” and Ul stands for the “fractional part” in these equations. Sl, the whole part, is the
largest integer less than or equal to the real number being represented.
6.5 Floating point

Floating Point Real values are represented in the floating point format of ANSI/IEEE 754. This format contains
three parts:

— asign bit ('s");
— a biased exponent part (‘'e");
— afraction part ('f").

The value is a function of these three values ('s’, 'e’ and 'f’). If 's’ is '0’, the value is posifive; if 's’ is '1’, thie value is
negatiye. Two precisions may be specified for Floating Point Reals: 32-bit or 64-bits,The magnitude of the value is
calculafted as follows for 32-bit representation.

a) | If e =255 and f # 0, then the value is undefined.

b) | If e =255 and f = 0, then the value is as large a positive (s=0) or negative (s=1) value as possible

c) | If 0 < e < 255, then the magnitude of the value is (L f)(2°5%)/

d) | If e =0 and f = 0, then the magnitude of the value is (0.£)(27%°).

e) | Ife=0and f = 0, then the value is 0.

The magnitude of the value is calculated as follows for-64-bit representation.

a) | If e =2047 and f # 0, then the value is undefined.

A4

b) | If e =2047 and f = 0, then the value is'as large a positive (s=0) or negative (s=1) value as possibls

c) | If 0 < e < 2047, then the magnitude’of the value is (1. f)(2°7%%).

d) | Ife =0 and f = 0, then the(magnitude of the value is (0.f)(279%).

e) | Ife=0andf =0, thenthe value is 0.

6.5.1 [ Floating point reahat-32-bit precision

Each Hloating PointReal value occupies 2 metafile words. The size of each field in the value is as follows:

sigh 1 bit
exponent 8 bits
fraction 23 bits
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
Word 1 S | msb Exponent Isb | msb Fraction
Word 2 Fraction Isb

© ISO/IEC 1999 — Al rights reserved 9
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6.5.2 Floating point real at 64-bit precision

Each Flo
sign
expo
fracti

7 Rep

ating Point Real value occupies 4 metafile words. The size of each field in the value is as follows:
1 bit
nent 11 bits
on 52 bits
15 14 1o 12 11 1U J o [ o 9] a4 S Z L V)
Word 1 S | msb Exponent Isb | msb
Word 2 Fraction
Word 3 Fraction
Word 4 Fraction Isb
esentation of abstract parameter types

Table 1 shows, for each of the abstract parameter types, how it is represented in the Binary Encoding of the CGM

in terms gf primitive data forms. The columns of the table are as follows:

1
2)

4)

T
T
p

3) The symbol for the number of octets required to\represent one instance (occurrence) of the given
p
T
W

he symbol for the abstract parameter type, as it is specified in clause 5 of ISO/IEC 8632-1.

he way the parameter type is constructed in terms of the primitive data forms, at the appropriate
ecisions. The precisions are those defined in clause 5 of ISO/IEC 8632-1.

hrameter, at the given precision, and the formula for computing the number.

he symbol for the range of values whichithe parameter can assume, followed by the numerical valyes
hich the parameter can assume, follewed by the numerical values which define the range.

The symbols of columns 3 and 4 are used extensively in the code tables in clause 7. Also used in the codg tables

are variatlons on those symbols:

+IR, 1RR, .. denote the range of positive integers, range of positive reals, ..

-IR, -

++IR [++RR, .. denote’'the range of non-negative integers, range of non-negative reals, ..
ml, mR,.. denotes 'm' integers, reals, ..
I*, R*|..

CombinaIiions are used:

2R, 2

10

RR, .. denotethe-range of negative integers, range of negative reals, ..

denotes an unbounded number of integers, reals, ..

[, IX*,.. indicates a parameter that is represented by 2 reals, then a parameter that is represented by 2
integers and finally a parameter that contains an unlimited number of index values.

© ISO/IEC 1999 — All rights reserved
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Table 1 — Representation of abstract data types

Abstract | Parameter construction | Octets per parameter: Parameter range: symbol and value
symbol from primitive forms symbol and value
Cl Ul at colour index BCI {=cip/8} CIR{0..(2*" - 1)}
precision (cip)
CCO Ul at direct colour BCCO {=dcp/8} CCOR
precision (dcp) {0..(2*" - 1)}
{see NOTE 2}
CO (CCO,CCO,CTCO) BCD CCOR
or ={3*BCCO} {see NOTE 1, NOTE 16}
(Cco,cco,cco,cco) | geb
={4*BCCO}
IX Sl at index BIX IXR {-2"°*
precision (ixp) {=ixp/8} to
2|xp-1 _ 1 }
E Sl at fixed BE {-2"t0 2%, 1}
precision (16-bit) {=2} {see NOTE 18}
{see NOTE 3}
| Sl at integer BI IR {+2"*
precision (ip) {=ip/8} to
2|p-1 _ 1 }
R FP or FX at real BR {=sum(rp)/8} RR {=FPR or FXR,
precision (rp) {see NOTE 4} see NOTE 5, NOTE 10}
S,$F,D ul,nC BS SR
{see NOTE } {see NOTE 6, NOTE 12}
vDC Sl at VDC integer BVDC VDCR
precision (vip) {=vip/8} {-2"" to
2wp-1 _ 1 }
or or or
VDCR
FP or FX at VDC real BVDC {=sum(vrp)/8} {see NOTE 1, NOTE 5, NOTE 7,
precision (vrp) {see NOTE 4} NOTE 8}
P (VDC,VDC) BP VDCR
{=2*BVDC} {see NOTE 1, NOTE 5, NOTE Y,
NOTE 8}
Cd Cl BCO {=BCl} COR {=CIR}
{see NOTE 9, NOTE 11}
or or or
CD BCO {=BCD} COR {=CCOR}
N SVat name BN NR {-2"*
precision (np) {=np/8} to
2™ -1}
VC } Bve{=B# WER{=1R}
{see NOTE 13}
or or or
R BVC {=BR} VCR {=RR}
VP (VC,VC) BVP {=2*BVC} VCR

{see NOTE 1, NOTE 13, NOTE 14}

© ISO/IEC 1999 — All rights reserved
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Table 1 — Representation of abstract data types (continued)

Abstract | Parameter construction | Octets per parameter: Parameter range: symbol and value
symbol from primitive forms symbol and value
BS nuUl at fixed BBS BSR

precision (16-bit) {=2n} {see NOTE 15}

{see NOTE 15}
ui8 Ul at fixed BUI8 {=1} UISR

precision (8-bit) {0..255}
uUl32 Orarfixed BUT3Z{=4} O13ZR

precision (32-bit) {0..2%- 1}
SDR {see NOTE 17} BSDR n/a
SS VDC BSS {=BVDC} SSR {=VDCR}

{see NOTE 19}

or or or

R BSS {=BR} SSR {=RR}
The fdllowing 19 notes contain additional normative specifications of this encoding:
NOTH 1 For parameters that are composed of multiple identical components (e.g., DIRECT COLOUR, CD, and
POINT, P) the range value represents the range of a single component.
NOTH 2 For colour models RGB and CMYK a direct colour component is abstractly a real in the range [0,1]. For colour
models CIELAB, CIELUV, and RGB-related it is abstractly a real in the respective colour spaces with possibly differgnt

range
direct

NOTH

NOTH
The sy
consid
PREC

NOTH
standg

NOTH|
string
whole

The e
first og

5 for the direct colour components. The COLOUR VALUE EXTENT ‘element provides for the mapping betwee|
colour component represented as Ul and the corresponding real‘value.

3 Abstract parameter type Enumeration, E, is encoded identically to abstract type Index, 1X, at 16-bit precisio

4 The REAL PRECISION element contains an indicator (fixed or floating point) and two precision component$
mbol "sum(rp)" in the table indicates the sum of the~number of bits specified in the two components. The sanpe

erations apply to the VDC REAL PRECISION etement and the symbol "sum(vrp)" in the tables. The VDC RE
ISION control element may cause ‘vrp’ to he updated in the body of metafile.

5 FPR and VDCR (when VDC are floating point reals) are computed following the ANSI/IEEE 754 floating po
ird (see clause 6 on the floating point data form).

6 The range for parameter types'S and SF is not applicable. The range for character data is not applicable.

na

=

D.

AL

'\

s encoded as a count (unsigned integer) followed by characters. The count is a count of octets in the string, fot

character codes (the two-are equal for single byte codes, but not for multi-byte codes).

hcoding of the count is Similar to the encoding of length information for metafile commands themselves. If the

If the
the st
the st

tet is in the range. 07254, then it represents the character count for the complete string. If the first octet is 255
e next 16 bits contain the character count and a continuation flag. The first bit is used as a continuation flag

umber of whole character codes in a string is n, and the number of octets per character code is constant with

ng.

— 5

n

ing-and equal to m, and if the string is not continued (as a long-form string may be), then the number of octets

respectively. If the number of octets per character code is not constant and/or the string is a continued long-form
string, then the number of octets is the string is not so easily expressed, but is the total of the octets used in the "data"
part of the string and the number of octets used for length information.

12
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Table 1 — Representation of abstract data types (continued)

NO

NO

NO

NO
par
andg

Fi

X

Int

NO|
usi

col

For
row

For
oct
der
bod
pad

For
of g
rep|
<B
Sp4

NQ
cor
SE
stry

Ho

The way in which the colour values in CELL ARRAY is represented isan €xtension of the representation of singlg

TE 7 The abstract parameter type VDC, a single VDC value, is either a real or an integer, depending on the

declaration of the Metafile Descriptor function VDC TYPE. Subsequent tables use a single set of symbols, VDC,
BVDC and VDCR, recognizing that they are computed differently depending on VDC TYPE.

TE 8 The abstract parameter type VDC is a single value; a point, P, is an ordered pair of VDC.

TE 9 The parameter type symbol CO corresponds to the data type CO of ISO/IEC 8632-1. It is either direct colour

aectlvely dependlng upon COLOUR SELECTION MODE.

TE 10 To eliminate the need to support IEEE floating point in applications that do not need the dynamie range
pmeters of type R and VDC, a fixed point real format is provided for scalars (such as line width, character spa
VDC. Fixed point reals consist of a (SI,Ul) pair.

bd point reals (FX) apply to VDC, and to all metafile parameters of type R except for:

a) the metric scale factor parameter of the SCALING MODE element;

b) the metric scale factor parameter of the DEVICE VIEWPORT SPECIFIEATION MODE eleme
his encoding, these parameters are always encoded as floating point.

TE 11 CELL ARRAY colour can optionally specify 1, 2, 4, 8, 16, 24 or 32 bit_precisions for cell colours, as wel
ng the default Cl or CD precision.

pur values. The CELL ARRAY element has a 'cell representation.flag’' which may take one of two values:

0 run length representation
1 packed representation

PACKED mode, each row of the cell array is represented by an array of colour values without compression.
starts on a word boundary. No row length information is stored since all rows are the same length.

all rows of the cell array, except possibly the last row, the colour data thus occupies 2n (1+[(p-n, -1)/16
bts, where nx is the number of cells per rows/ny is the number of rows, p is the number of bits per colour, and
otes "the greatest integer in .." Becausethé last row does not have a subsequent row which must align on a
ndary, which alignment (for all other rows'but the last) potentially requires the addition to the end of the row o
ding byte, the color data of the last row occupies n (1+[(p - n, - 1)/ 8]) octets (however, see clause 10).

RUN LENGTH encoding, the data for each row begins on a word boundary and consists of run-length-lists fo
onstant colour value. Each(run<length-list' consists of a count of a number of consecutive cells and the

,BCO>*. With the exceptieh of the first run of a row, the integer count of each run immediately follows the col
cifier of the precedijng \run with no intervening padding.

TE 12 Abstract parameter type Data Record, D, is encoded in this part similarly to string data. However, the
straints on character code values and the character set switching mechanisms (both those related to CHARA
I INDEX, and'the purely ISO 2022 switching methods) do not necessarily apply to data records, as they do to
cturallysimilar S and SF parameters.

thevdata are encoded, the meaning of the data bytes in the record, and the effect (if any) of character set

swi

(CD) or mdexed colour (Ch, dependlng on the value specn‘led in the COLOUR SELECTION MODE element The

for
Cing)

nt;

as

Each

)
-]
ord
a

runs

esentation of that colour—~Interms of the abstract terms above, the colour list is of format <I,CO>* and its length is

pur

CTER
the

fching mechanisms are part of the definitions of the individual Escape, GDP, and External elements to which t

he

data record belongs.

The coding technique of the SDR data type (see Table 1, NOTE 17) is one valid form for a Data Record parameter.
This form is recommended for GDP, Escape, and External element proposals submitted for Graphical Registration.

The coding tables in clause 8 will use the symbol D for the parameter type, and will use the S-related symbols for other
information about the parameter.

© ISO/IE

C 1999 — All rights reserved
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Table 1 — Representation of abstract data types (continued)

NOTE 13 The abstract parameter type VC, a single VC value, is either a real or an integer, depending on the
declaration of the picture descriptor element DEVICE VIEWPORT SPECIFICATION MODE. When DEVICE
VIEWPORT SPECIFICATION MODE is 'fraction of display surface', the value is real. When DEVICE VIEWPORT
SPECIFICATION MODE is 'millimetres with scale factor' or 'physical device coordinates', the value is integer.
Subsequent tables use a single set of values, VC, BVC and VCR, recognizing that they are computed differently
depending on DEVICE VIEWPORT SPECIFICATION MODE.

NOTE 14 The abstract parameter type VC is a single value; a viewport point, VP, is an ordered pair of VC.

NOTH 15 The bitstrearmm(BS) data type TS encoded—as & StreanT of bimary digits—(bits)packed—m16=biturrsigped
integers. The BS data type is used in part 1 of this Standard for the compressed colour specifier lists of Tile.Afray
elements. A bitstream type parameter shall be encoded in the Binary Encoding of this part with the smallest numbgr of
whole| 16-bit words which will hold the bits of the parameter data. If the parameter data bits do not exactly fill an
integral number of 16-bit words, the remaining bits in the last word shall be 0. The range for parameter(ype BS is|not
applicable.

NOTH 16 The abstract parameter type CD is a 3-tuple or 4-tuple of CCO depending on COLOURMODEL.

NOTH 17 The structured data record (SDR) of part 1 of this International Standard is€emposed entirely of ofher
standardized datatypes (including SDR itself) in a structure which is self-defining. SDR_issencoded by encoding epch
of the|] component operands according to the normal encoding rules for its corresponding data type. The string of
octets| comprising the encoded operands is then treated as an operand of type S <=it is preceded by a string copnt,
short form or long form, and can be continued if long form (see NOTE 6, above).

NOTH 18 Ranges for enumerated and index parameters indicated by {n..m}in‘tables 3-10 refer to standardized valyes.
Index ranges are subject to extension by registration.

NOTH 19 The parameter type symbol SS corresponds to parameter.type SS of ISO/IEC 8632-1. It is not a basic data
type. |It is a shorthand for data which can be VDC or Real, depending upon an associated specification mode. The
assocflations of these modes with the various element parameters.are defined in subclause 7.1 of part 1.

14 © ISO/IEC 1999 — All rights reserved
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8 Representation of each element

8.1 Method of presentation

The elements are grouped according to their class; there are 10 classes.

Table 2 — List of element class codes

D
D
D
d

:1999(E)

A complete list of element id codes and element class codes is given ji*Annex C.

For ea
the meg
length
consist
of the 1

The de

This cl
examp
elemer
encodd

Tvnae-of Elnmnnf(\
TS Yy Pe-SrEreresS

Delimiter elements

Metafile Descriptor elements

Picture Descriptor elements

Control elements

Graphical Primitive elements

Attribute elements

Escape element

External elements

Segment Control and Segment Attribute elements
Application Structure Descriptor elements
Reserved for future standardization

P OoO~NOOUILA_WNEO

@
'_\
o

Ch class this clause contains a subclause which consists .of a table and a set of notes. The tablg
tafile element, element id, parameter type, parameter listength, and parameter range. The pars
s given in octets, which in some cases is constant andsin other cases is variable. Any element tha
of an even number octets is padded with zero bits:to*the next 16-bit boundary before the comma
ext element is written to the metafile — elements:begin on 16-bit boundaries.

faults for the elements are as given in clause™8 of ISO/IEC 8632-1.

puse specifies some of the constraints:-on parameter values. The specifications are not exha
e such constraints as the non-collinearity of text vectors are not stated. All parameter value
t state constraints of ISO/IEC 8632-1, including those of the formal grammars, shall apply to
d according to this part.

specifies
meter list
does not
hd header

istive, for
and other
metafiles
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8.2 Delimiter elements

Table 3 — Encoding of delimiter elements

Element Element Parameter Parameter | Parameter
Class 0 Id Type List Range
Length

no-op 0 see below n n/a

BEGIN METAFILE 1 SF BS SR

ENB-MEFAFHEE 2 Afer o Afer

BHGIN PICTURE 3 SF BS SR

BEGIN PICTURE BODY 4 n/a 0 n/a

END PICTURE 5 n/a 0 n/a

BEGIN SEGMENT 6 N BN NR

END SEGMENT 7 n/a 0 n/a

BHGIN FIGURE 8 n/a 0 n/a

END FIGURE 9 n/a 0 n/a

BEGIN PROTECTION REGION 13 IX BIX +IXR

END PROTECTION REGION 14 n/a 0 n/a

BEGIN COMPOUND LINE 15 n/a 0 n/a

END COMPOUND LINE 16 n/a 0 n/a

BHGIN COMPOUND TEXT PATH 17 n/a 0 n/a

END COMPOUND TEXT PATH 18 n/a 0 n/a

BHEGIN TILE ARRAY 19 P, BP+ VDCR,
2E, 2BE+ {0..3},{0,1}
41'2R, 4BI+2BR+ | +IR,+RR
21,2l 4Bl ++IR,+IR

END TILE ARRAY 20 n/a 0 n/a

BHGIN APPLICATION STRUCTURE 21 SF,SF,E 2BS+BE SR,SR,{0,1}

BEGIN APPLICATION STRUCTURE BODY | 22 n/a 0 n/a

END APPLICATION STRUCTURE 23 n/a 0 n/a

Additiona| description of the elements in Table,3:

Code Description
0 no-op: has 1 parameter:
P1: an arbitrary sequence of n octets, n=0,1,2..

The parameter,-unlike all other parameters in the binary encoding, is not constructed from the
primitive data forms — it is an arbitrary sequence of zero or more octets for padding purposes.

1 BEGIN METAFILE: has 1 parameter:
P1: (string fixed) metafile name
2 ENBR-METAFILE: has no parameters.
3 BEGIN PICTURE: has 1 parameter:
P1: (string fixed) picture name
4 BEGIN PICTURE BODY: has no parameters.
5 END PICTURE: has no parameters.
6 BEGIN SEGMENT: has 1 parameter:
P1: (name) segment identifier
7 END SEGMENT: has no parameters
8 BEGIN FIGURE: has no parameters
9 END FIGURE: has no parameters
13 BEGIN PROTECTION REGION: has 1 parameter:

P1: (index) region index.

16 © ISO/IEC 1999 — All rights reserved
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14
15
16
17
18
19

20
21

22
23

END PROTECTION REGION: has no parameters.
BEGIN COMPOUND LINE: has no parameters:

END COMPOUND LINE: has no parameters.

BEGIN COMPOUND TEXT PATH: has no parameters:
END COMPOUND TEXT PATH: has no parameters.

BEGIN TILE ARRAY: has 13 parameters:
P1: (point) position.
P2: (enumerated) cell path direction: valid values are

ISO/IEC 8632-3:1999(E)

0 Q°
1 90°
2 180°
3 270°
P3: (enumerated) line progression direction: valid values are
0 90°
1 270°

P4: (integer) number of tiles in pth direction.
P5: (integer) number of tiles in line direction.
P6: (integer) number of cells/tile in path direction.
P7: (integer) number of cells/tile in line direction.
P8: (real) cell size in path direction.
P9: (real) cell size in line direction.
P10: (integer) image offset in path direction.
P11: (integer) image offset in line direction.
P12: (integer) image number of cells in path direction.
P13: (integer) image number of cells in line.direction.
END TILE ARRAY: has no parameters.
BEGIN APPLICATION STRUCTURE:has three parameters
P1: (string fixed)application structure identifier
P2: (string fixed)application structure type
P3: (enumerated)inheritance flag:valid values are
0 STATEWLIST
1 APPLICATION STRUCTURE
BEGIN APPLICATION STRUCTURE BODY:has no parameters
END APPLICATION STRUCTURE:has no parameters

© ISO/IEC 1999 — All rights reserved
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8.3 Metafile descriptor elements

Table 4 — Encoding of metafile descriptor elements

Element Element Parameter Parameter List Parameter
Class 1 Id Type Length Range
METAFILE VERSION 1 I BI +IR(1..n)
METAFILE DESCRIPTION 2 SF BS SR
VDC TYPE 3 E BE 0,1
INTEGER PRECISION 4 I BI 8,16,24,32
REAL HRECISION 5 E,2l BE+2BI {0,1},
{9;12,16,32},
{23,52,16,32}

INDEX PRECISION 6 I BI 8,16,24,32
COLOUR PRECISION 7 I BI 8,16,24,32
COLOUR INDEX PRECISION 8 I BI 8,16,24,32
MAXIMUM COLOUR INDEX 9 Cl BCI CIR
COLOUR VALUE EXTENT 10 2CD 2BED CCOR

or or or

6R 6BR RR
METAFILE ELEMENT LIST 11 [,2n1X Bl,2nBIX ++IR,IXR
METAFILE DEFAULTS REPLACEMENT | 12 Metafile variable Metafile

elements elements
FONT LIST 13 nSF nBS SR
CHARACTER SET LIST 14 n(E,SF) n(BE+BS) {0..4},SR
CHARACTER CODING ANNOUNCER 15 E BE 0,1,2,3
NAME PRECISION 16 I BI 8,16,24,32
MAXIMUM VDC EXTENT 17 2P 2BP VDCR
SEGMHENT PRIORITY EXTENT 18 2l 2Bl ++IR
COLOUR MODEL 19 IX BIX +IXR
COLOUR CALIBRATION 20 IX,3R, BIX+3BR+ +IXR,RR,

18RI, 18BR+BI+ RR,++IR,

6nCCO,l, 6nBCCO+BI+ CCOR,++IR,

mCD,3mR mBCD+3mBR CCOR,RR
FONT PROPERTIES 21 n[IX,l,SDR] n(BIX+BI)+ n/a

(sum of)BSDR

GLYPH MAPPING 22 IX,E, BIX+BE+ +IXR,ER

SF,I, BS+BI+ SR,+IR

IX,SDR BIX+BSDR IXR,n/a
SYMBOL LIBRARY LIST 23 nSF nBS SR
PICTURE DIRECTORY 24 E,n(SF,2[Ildt]) | BE+n(BS+2B]ldt]) | {0,1,2},

(SR, [Id{R,[Id{]R)

Additional description of the elements in table 4:

Code

1 METAFILE VERSION: has 1 parameter:

Description

P1: (integer) metafile version number: valid values are 1, 2, 3, 4

18
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10

METAFILE DESCRIPTION: has 1 parameter:
P1: (string fixed) metafile description string
VDC TYPE: has 1 parameter:

P1: (enumerated) VDC TYPE: valid values are

0 VDC values specified in integers

ISO/IEC 8632-3:1999(E)

+—VvbE-vralnesspectietareals

INTEGER PRECISION: has 1 parameter:

P1: (integer) integer precision: valid values are 8, 16, 24 or 32

REAL PRECISION: has 3 parameters:

P1: (enumerated) form of representation for real values: valid values are
0 floating point format

1 fixed point format

P2: (integer) field width for exponent or whole part (including 1 bif for sign)

P3: (integer) field width for fraction or fractional part

Legal combinations of values are

P1 P2 P3 Result

0 9 23 32-bit floating point
0 12 52 64-bit floating point
1 16 16 32-bit fixed point

1 32 32 64-bit fixed point

INPEX PRECISION: has.1 parameter:

P1: (integer) Index precision: valid values are 8,16,24,32
COLOUR PRECISION: has 1 parameter:

P1: (integer)Colour precision: valid values are 8,16,24,32

COLOWUR INDEX PRECISION: has 1 parameter:

P1: (integer) Colour index precision: valid values are 8,16,24,32

MAXIMUM COLOUR INDEX: has 1 parameter:

P1: (colour index) maximum colour index that may be encountered in the metafile.

COLOUR VALUE EXTENT has variable parameters depending upon the colour model:

If the model is RGB or CMYK, then 2 parameters:

P1: (direct colour value) minimum colour value

© ISO/IEC 1999 — All rights reserved
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P2: (direct colour value) maximum colour value

If the model is CIELAB, CIELUV, or RGB-related then 3 parameters:
P1: (real) scale and offset pair for first component.

P2: (real) scale and offset pair for second component.

P3: (real) scale and offset pair for third component.

11 METAFHEEEEMENTS HSThas2-parameters:
P1. (integer) number of elements specified
P2: (index-pair array) List of metafile elements in this metafile. Each element is represented)by two palues:

the first is its element class code (as in Table 2) and the second is its element id cede/(as in Table 3 to
Table 10). These codes are listed in Annex C. The shorthand pseudo-elements aregepresented by

$rawing set: (-1,0)
rawing-plus-control set: (-1,1)
ersion-2 set: (-1,2)
extended-primitives set: (-1,3)
ersion-2-gksm set: (-1,4)
ersion-3 set: (-1,5)
ersion-4 set (-1,6)

12 METAFILE DEFAULTS REPLACEMENT: has 1 parameter)that itself contains metafile elements] The
strucfure and format is identical to appropriate metafile element(s).

13 FONT LIST: has a variable parameter list:
P1-Ph: (string fixed) n font names
14 CHARACTER SET LIST: has a variable number of parameter pairs; for each of these:

P1: (enumerated) CHARACTER SET .TYPE: valid codes are

4

94-character G-set
96-character G-set
94-character multibyte G-set
96-character multibyte G-set
complete code

N

c .
=0

P2: (string fixed)\Designation sequence tail; see Part 1, subclause 7.3.14.

15 CHARACTER CODING ANNOUNCER: has 1 parameter:

P1: (enumerated) character coding announcer: valid values are

basic 7-bit
basic 8-bit
extended 7-bit
extended 8-bit

WNEFELO

16 NAME PRECISION: has 1 parameter:
P1: (integer) name precision: valid values are 8, 16, 24 or 32

17 MAXIMUM VDC EXTENT: has 2 parameters:

20 © ISO/IEC 1999 — All rights reserved
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P1: (point) first corner
P2: (point) second corner
18 SEGMENT PRIORITY EXTENT: has 2 parameters:
P1: (integer) minimum segment priority value: valid values are non-negative integers
P2: (integer) maximum segment priority value: valid values are non-negative integers

19 CC\I OLIR MAODEL - baoc 1 aaora ooty
PO TN\ IVIODTLE TS L PdararticteT

P1: (index) colour model: valid values are

RGB

CIELAB

CIELUV

CMYK

RGB-related

>5 reserved for registered values.

abhwWwNPEF

20 COLOUR CALIBRATION: has 13 parameters

P1: (index) calibration selection, valid values are

unspecified

reference white only

reference white, matrix1

reference white, matrix1, lookup tables
reference white, matrix1, lookup tables, matrix2
reference white, matrix1, matrix2

lookup tables, matrix2

matrix2

reference white, grid locations+-grid values

>9 reserved for registered values

O©CoO~NOUTA,WNPEF

P2: (real) reference white valueSX:\component

P3: (real) reference white_valde Y component

P4: (real) reference white value Z component

Pg: (real) 3x3 RGBcalibration matrix: Xr, Xg, Xb, Yr, Yg, Yb, Zr, Zg, Zb.

Pg: (real) 3x3)ABC transformation matrix: Ra, Rb, Rc, Ga, Gb, Gc, Ba, Bb, Bc

P7: (integer) number of lookup table entries (=n), valid values are non-negative integers.

P8: (colour component) 2n red lookup table entries: R, R'.

P9: (colour component) 2n green lookup table entries: G, G'.

P10: (colour component) 2n blue lookup table entries: B, B'.

P11:(integer) number of grid locations (=m), valid values are non-negative integers.
P12:(direct colour listy m CMYK grid locations.

P13: ( m*(3 real)) m XYZ grid locations, each being: CIEXYZ-X, CIEXYZ-Y, CIEXYZ-Z

© ISO/IEC 1999 — All rights reserved
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21 FONT PROPERTIES: has a variable number of parameter 3-tuples (P1,P2,P3); each parameter 3-tuple
contains

22

P1: (index) property indicator, valid values are

P2:

P3:

font index
standard version
design source
font family
posture

I

[«

I

O~ 01T ~h WN -

weight

proportionate width
included glyph collections
included glyphs

10 design size

11 minimum size

12 maximum size

13 design group

14 structure

14 reserved for registered values

integer) priority, valid values are non-negative integers.

[(integer: i_IX) (integer: 1) (index: font-index)]
| [(integer: i_l) (integer: 1) (integer: standard-vetsion)]
| [(integer: i_SF) (integer: 1) (string fixed: design-source)]
| [(integer: i_SF) (integer: 1) (string fixed; fant-family)]
| [(integer: i_IX) (integer: 1) (index: posture)]
| [(integer: i_IX) (integer: 1) (index: weight)]
| [(integer: i_IX) (integer: 1) (index: proportionate-width)]
| [(integer: i_IX) (integer: n) (included-glyph-collections)(n)]
| [(integer: i_UI32) (integer:m)*(included-glyphs)(m)]
| [(integer:i_R) (integer: 1) (real: design-size)]
| [(integer:i_R) (integer-l) (real: minimum-size)]
| [(integer:i_R) (integer: 1) (real: maximum-size)]
| [(integer: i_UI8) (integer: 3) (design-group)]
| [(integer: i_IX)\(integer: 1) (index: structure)]

NOTE 2_See' NOTE 17, Table 1, for additional SDR formatting requirements.

indéx) font index, valid values are positive integers.

structured data record) property value record, each record contains a single member and is compfised of
[data type indicator, data element count, data element(s)]. Valid'values of the records are

NOTE 1 i_XX in the above denotes the integer value of the 'data type indicator' for data type "XX" as assigned in
annex C of ISO/IE€'8632-1. For example i_IX represents the designator for data type 1X, which is assigned the value

(irtegeT) Standard version, valit vaiues are

1 for ISO/IEC 9541:1991, first version

(string fixed) design source

(string fixed) font family

(index) posture, valid values are

0 not applicable
1 upright
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oblique

back slanted oblique

italic

back slanted italic

other

>6 reserved for registered values

DU, WN

(index) weight, valid values are

not applcable

i Lokt

ISO/IEC 8632-3:1999(E)

wHradight

extra light

light

semi light

medium

semi bold

bold

extra bold

ultra bold

>9 reserved for registered values

O©CoOoO~NOOUILA~WNHO

(index) proportionate-width, valid values are

not applicable
ultra condensed
extra condensed
condensed
semi condensed
medium

semi expanded
expanded

extra expanded
ultra expanded
>9 reserved for registered values

O©CoOoO~NOOUITA~,WNEO

(index list) included glyph collections: one or more character set indexes.
(index list) included glyphs:s3ior more AFII 32-bit glyph identifiers of type UI32.
(real) design size: validwalues are positive reals.

(real) minimum size: valid values are positive reals.

(real) maximum size: valid values are positive reals.

(index) structure: valid values are

(3 octéts) design group: a 3-tuple of parameters of type octet, which respectively define the class,
subclass, and specific group components of the design group.

undefined or not applicable
solid

outline

>2 reserved for registered values

NEF— O

22 GLYPH MAPPING: has 6 parameters:

P1: (index) character set index

P2: (enumerated) basis set character set type: valid values are as for CHARACTER SET LIST.

© ISO/IEC 1999 — All rights reserved
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23

24

24

P3: (string fixed) basis set designation sequence tail: valid values are as for CHARACTER SET LIST.
P4: (integer) octets per code (=m), valid values are positive integers.
P5: (index) glyph source, valid values are

1 afii registry of 4-byte glyph identifiers
>1 reserved for registered values

P6: (structured data record) glyph-code associations. For glyph source value 1: contains two members, a

ade list and a alvpbh-name list:
I

[(integer: i_UI8), (integer: n(m+1)), (n(UI8,mUI8): list of (run-count,m-byte-code))]
[(integer: i_UI32), (integer: n), (n(UI32: glyph-name))]

OTE 3 The code list is a list of run length specifiers, (UI8, mUI8), where each specifier encodes @ sequence of 1 or
ore character codes. The first octet is the run count. If the first octet of the specifier equals 1, then only the single
plicitly specified m-octet code is encoded (m is the value of P4). If the first octet is greaterthan 1, then the mjoctet
bde is the base of a run sequence. Each of code in the sequence is 1 greater than the previous code. The glyph-
hme sequence is "parallel" to the code sequence. The glyph names are associated with'the corresponding coges,
nd when there is a run longer than 1 in the codes, there is also a run longer than 1 in‘thé glyph names. Each glyph
hme in a run is 1 greater than its predecessor.

OTE 4 See NOTE 17, Table 1, for additional SDR formatting requirements.

Zo®sSom3z

SYMBOL LIBRARY LIST: has a variable parameter list

P1-Pn: n symbol library names (string fixed), the first name in the fist is assigned to index 1, the se¢ond to
index 2, etc.

PICTURE DIRECTORY:has 2 parameters:

P1: (enumerated) location data type selector: valid valties are

0 Uulis
1 Ull6
2 UlI32

P2: list of 3-tuples consisting of:

Picture Identifier (string fixed)
Picture Location ([Idt])._offset, in octets, from the beginning of the metafile
Application Structure Directory Location ([Idt]) offset, in octets, from the beginning of the metafile

OTE 5 [Idt] designates UI8, U116, UI32 as selected by location data type selector parameter. The values of pjcture-
cation are the offsetS in octets from the beginning of the metafile to the start of the associated BEGIN PICTURE
ement. The values of Application Structure Directory Location are the offsets in octets from the start of the metafile to
He start of the\APPLICATION STRUCTURE DIRECTORY element of the associated picture.

Doz

—
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Table 5 — Encoding of picture descriptor elements

Element Element Parameter Parameter List Parameter
Class 2 Id Type Length Range
SCALING MODE 1 E,R (FP) BE+BFP {0,1},FPR
COLOUR SELECTION MODE 2 E BE {0,1}
LINE WIDTH SPECIFICATION 3 E BE {0..3}
MODE
MARKER SIZE SPECIFICATION 4 E BE {03}
MODE
EDGE WIDTH SPECIFICATION 5 E BE {0..3}
MODE
VDC EXTENT 6 2P 2BP VDCR
BACKGROUND COLOUR 7 CD BCD CCOR
DEVICE VIEWPORT 8 2VP 2BVP VCR
DEVICE VIEWPORT 9 E,R(FP) BE+BFP {0,1,2},RPR
SPECIFICATION MODE
DEVICE VIEWPORT MAPPING 10 3E 3BE {0,1}
{0,1,2}
{0,1,2}
LINE REPRESENTATION 11 2% 2BIX+ +IXR,IXR,
SS,CO BSS+BCO +SSR,CGOR
MARKER REPRESENTATION 12 21X, 2BIX+ +IXR,IXR,
SS,CO BSS+BCO ++SSR,COR
TEXT REPRESENTATION 13 21X, 2BIX+ +IXR,
E, BE+ {0,1,2}
2R,CO 2BR+BCO RR,++RR,COR
FILL REPRESENTATION 14 IX, BIX+ +IXR,
E,CO, BE+BCO+ {0..6},COR,
21X 2BIX IXR,+IXR
EDGE REPRESENTATION 15 21X 2BIX IXR,+IXR
SS,CO BSS+BCO ++SSR,COR
INTERIOR STYLE 16 E BE {0..3}
SPECIFICATION MODE
LINE AND.EDGE TYPE 17 IX,SS,nl BIX+BSS+nBI -
DEFINITION IXR,+S$R,++IR
HATCH STYLE DEFINITION 18 IX,E BIX+BE+ -IXR {0, L},
4SS,SS 4BSS+BSS+ ++SSR,tSSR
I,nl, Bl+nBI+ +IR,++IR
niXx nBIX IXR
GEOMETRIC PATTERN 19 IX,N, BIX+BN+ +IXR,NR
DEFINITION 2P 2BP VDCR
APPLICATION STRUCTURE 20 E,n(SF,[Idt]) | BE+n(BS+BJldt]) | {0,1,2},
DIRECTORY (SR,[Idt]R,[Idt]R)

Additional description of the elements in table 5:
Code  Description
1 SCALING MODE: has 2 parameters:

P1: (enumerated) scaling mode: valid values are
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0 abstract scaling
1 metric scaling

P2: (real) metric scaling factor, ignored if P1=0

This parameter is always encoded as floating point, regardless of the value of the fixed/floating flag of
REAL PRECISION. If a REAL PRECISION (floating, n, m) has preceded, then the precision used is n,m.
If a REAL PRECISION element for floating point has not preceded, then a default precision of 9,23 (32-bit
floating point) is used.

: hac 1 tar:
2 COLUR-SELECHOMN-MODE-has1pararmeter

P1: (enumerated) colour selection mode:

(0 indexed colour mode
1 direct colour mode

3 LINE/WIDTH SPECIFICATION MODE: has 1 parameter:

P1: (enumerated) line width specification mode: valid values are

(0 absolute
1 scaled

2 fractional
B mm

4 MARKER SIZE SPECIFICATION MODE: has 1 parameter:

P1: (enumerated) marker size specification mode: valid values are

(0 absolute
1 scaled

? fractional
B mm

5 EDGE WIDTH SPECIFICATION M@DE: has 1 parameter:

P1: (enumerated) edge width specification mode: valid values are

absolute
1 scaled
2 fractional
B mm

6 VDC|EXTENT:has 2 parameters:

P1: (peint) first corner

P2: (point) second corner

7 BACKGROUND COLOUR: has 1 parameter:
P1: (direct colour) background colour.

8 DEVICE VIEWPORT: has 2 parameters:
P1: (viewport point) first corner

P2: (viewport point) second corner
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9 DEVICE VIEWPORT SPECIFICATION MODE: has 2 parameters:

P1: (enumerated) VC specifier: valid values are

0 fraction of drawing surface
1 millimetres with scale factor
2 physical device coordinates

P2: (real) metric scale factor, ignored if P1=0 or P1=2

This parameter Is always encoded as floating point, regardless of the value of the fixed/floati
REAL PRECISION. If a REAL PRECISION (floating, n, m) has preceded, then the precisionyus
If a REAL PRECISION element for floating point has not preceded, then a default precision’of 9
floating point) is used.

10 DHVICE VIEWPORT MAPPING: has 3 parameters:

P1: (enumerated) isotropy flag: valid values are

0 not forced
1 forced

PZ: (enumerated) horizontal alignment flag: valid values are

0 left
1 centre
2 right

P3: (enumerated) vertical alignment flag: valid values are

0 bottom
1 centre
2 top

11 LINE REPRESENTATION: has 4 parameters:
P1: (index) line bundle index

P2: (index) line type: valid values are

solid

dash

dot

dash-dot

dash-dot-dot

=5\ reserved for registered values
negative for private use

abrhwNPEF

ng flag of
bd is n,m.
23 (32-bit

P3: (size specification) line width: see Part 1, subclause 7.1 for its form.

P4: (colour) line colour: its form depends on COLOUR SELECTION MODE.
12 MARKER REPRESENTATION: has 4 parameters:

P1: (index) marker bundle index

P2: (index) marker type: valid values are

© ISO/IEC 1999 — All rights reserved
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dot

plus

asterisk

circle

Cross

>5 reserved for registered values
negative for private use

abrwWNBRE

P3: (size specification) marker size: see Part 1, subclause 7.1 for its form.

P4 (-\r\lr\l )l aarlear aalaiy: e formn danandce an N ALID Ol EATIAN MONDE
- (POTOOT oK CoOToOT 1t ToTT OCPCThOSOTmooTT O T T 1O T L=~4 =

13 TEXT REPRESENTATION: has 6 parameters:
P1: ([ndex) text bundle index
P2: ([ndex) text font index

P3: (enumerated) text precision: valid values are

0 string
1 character
? stroke

P4: (real) character spacing

P5: (real) character expansion factor

P6: (folour) text colour; its form depends on COLOUR SELECTION MODE
14 FILL|REPRESENTATION: has 5 parameters:

P1: ([ndex) fill area bundle index

P2: (enumerated) interior style: valid values-are

hollow

solid

pattern

hatch

empty

geometric pattern
interpolated

P3: (tolour) filkcolour: its form depends on COLOUR SELECTION MODE

P4: ([ndex)‘hatch index: the following values are standardized:

horizontal

vertical

positive slope

negative slope

horizontal/vertical crosshatch
positive/negative slope crosshatch
>6 reserved for registered values
negative for private use

OO WNE

P5: (index) pattern index
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15 EDGE REPRESENTATION: has 4 parameters:

P1: (index) edge bundle index

P2: (index) edge type: the following values are standardized:

P4

16 IN

P1

17 LN

P1

P2

18 HA

P3
]
3

P4

solid
dash

dot
dash-dot

gl w NP

dash-dot-dot
>5 reserved for registered values
negative for private use

3. (size specification) edge width: see Part 1, subclause 7.1 for its form.

(colour) edge colour: its form depends on COLOUR SELECTION MODE.

TERIOR STYLE SPECIFICATION MODE: has 1 parameter:
: (enumerated) valid values are

0 absolute

1 scaled

2 fractional

3 mm

NE AND EDGE TYPE DEFINITION: has a variable parameter list:
: (index) line type, valid values are negative.

: (size specification) dash cycle repeat length: see Part 1, subclause 7.1 for its form.

3-P(n+2): (integer) list of n dash elements

A\TCH STYLE DEFINITION: has a variable parameter list:
: (index) hatch index, valid vvalues are negative.

: (enumerated) style.indicator: valid values are

0 parallel
1 cross_hatch

. (4(size specification)) hatch direction vectors specifier (X,y,x,y): see Part 1, subclause 7.1 for its f¢

: (size'specification) duty cycle length: see Part 1, subclause 7.1 for its form.

P5: (integer) number of hatch lines (=n)

P6-P(5+n): (integers) list of n gap widths

P(6+n)-P(5+2n): (integers) list of n line types

19 GEOMETRIC PATTERN DEFINITION: has 4 parameters

P1: (index) geometric pattern index

P2: (name) segment identifier

© ISO/IE
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P3: (point) first corner point

P4: (point) second corner point

20

APPLICATION STRUCTURE DIRECTORY:has 2 parameters

P1: (enumerated) location data type selector: valid values are

0 U8
1 UIl6
2 UI32
P2: liist of pairs consisting of:
\pplication Structure Identifier (string fixed)
\pplication Structure Location ([ldt]) offsets, in octets, from the beginning of the picture containing the
APS
NOTE - [ldt] designates UI8, UI16, UI32 as selected by location data type selector parameter. The values of Application
Structure Location are the offsets in octets from the beginning of the BEGIN PICTURE element to the start of the associated
BEGIN APPLICATION STRUCTURE element.
8.5 Contfol elements
Table 6 — Encoding of control eléments
Element Element Parameter | Parameter | Parameter
Class 3 Id Type List Range
Length
VDC INTEGER PRECISION 1 I BI 16,24,32
VDC REAL PRECISION 2 E,2I BE+2BlI {0,1},
{9,12,16,32},
{23,52,16,32}
AUXILIARY COLOUR 3 (6{0) BCO COR
TRANSPARENCY 4 E BE {0,1}
CLIP RECTANGLE 5 2P 2BP VDCR
CLIP INDICATOR 6 E BE {0,1}
LINE CLIPRING MODE 7 E BE {0,1,2}
MARKER-€LIPPING MODE 8 BE {0,1,2}
EDGE)CLIPPING MODE 9 E BE {0,1,2}
NEW REGION 10 n/a 0 n/a
SAVE PRIMITIVE CONTEXT | 11 N BN NR
RESTORE PRIMITIVE 12 N BN NR
CONTEXT
PROTECTION REGION 17 21X 2BIX +IXR,{1,2,3}
INDICATOR
GENERALIZED TEXT 18 E BE {0,1,2}
PATH MODE
MITRE LIMIT 19 R BR ++RR
TRANSPARENT CELL 20 E,CO BE+BCO {0,1},COR
COLOUR

30
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Additional description of the elements in table 6:

Code

Description

1 VDC INTEGER PRECISION: has 1 parameter:

P1: (integer) VDC integer precision; legal values are 16, 24 or 32; the value 8 is not permitted.

2 VDC REAL PRECISION: has 3 parameters:

P1

£ vfarraalaial 2 Lol g
o

3 Al

P1

P1

5 Cl

P1

P2

claoniimanratad\ £ Brecertats 7= Y LD
—oriorneTratc oo O T e pPrestrtan o o rear varats—vait

0 floating point format
1 fixed point format

: (integer) field width for exponent or whole part (including 1 bit for sign)

3: (integer) field width for fraction or fractional part

Legal combinations of values are

P1 P2 P3 Result

0 9 23 32-bit floatifg point
0 12 52 64-bit fleating point
1 16 16 324pipfixed point

1 32 32 64-bit fixed point

XILIARY COLOUR: has 1 parameter; its form*depends on COLOUR SELECTION MODE:

: (colour) auxiliary colour
ANSPARENCY: has 1 parameter:

: (enumerated) on-off indicator: valid values are

0 off: auxiliary celour background is required
1 on: transparéntbackground is required

IP RECTANGLE! has 2 parameters:
. (point).first'corner

: (peint) second corner

6 CLIPINDICATOR: Nas I parameter.

P1: (enumerated) clip indicator: valid values are

0 off
1 on

7 LINE CLIPPING MODE: has 1 parameter:

P1: (enumerated) clipping mode: valid values are

© ISO/IEC 1999 — All rights reserved
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10

11

12

17

18

19

20

32

0 locus
1 shape
2 locus then shape

MARKER CLIPPING MODE: has 1 parameter:

P1: (enumerated) clipping mode: valid values are

0 locus
1 shape

£ 10CUS Then srape

EDGE CLIPPING MODE: has 1 parameter:

P1: (enumerated) clipping mode: valid values are

0 locus
1 shape
2 locus then shape

NEW REGION: has no parameters

SAVE PRIMITIVE CONTEXT: has 1 parameter:

P1: (hame) context name

RESTORE PRIMITIVE CONTEXT: has 1 parameter:

P1: (hame) context name

PRO[TECTION REGION INDICATOR: has 2 parameters:
P1: ([ndex) region index

P2: ([ndex) region indicator: valid values are

1 off
2 clip
3 shield

GENERALIZED TEXT PAFH MODE: has 1 parameter:

P1: (enumerated) text path mode: valid values are

off
nen-tangential
axis-tangential

MITRE TIMIT: has 1T parameter:

P1: (real) mitre limit

TRANSPARENT CELL COLOUR: has 2 parameters:

P1: (enumerated) transparency indicator, valid values are
0 off
1 on

P2: (colour) transparent cell colour specifier
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8.6 Graphical primitive elements

Table 7 — Encoding of graphical primitive elements

Element Element Parameter Parameter Parameter
Class 4 Id Type List Range
Length
POLYLINE 1 nP nBP VDCR
DISIOINT POLYLINE 2 nP nBP \V/DCR
POLYMARKER 3 nP NBP VDCR
TEXT 4 P.E,S BP+BE+ VDCR {01},
BS SR
RESTRICTED TEXT 5 2VDC,P, 2VDC+BP+ +#VDCR,VDCR
E,S BE+BS {0.1},SR
APPEND TEXT 6 E,S BE+BS {0,1},SR
POLYGON 7 nP nBP VDCR
POLYGON SET 8 n(P,E) n(BP+BE) VDCR,{0..3}
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Additional description of the elements in Table 7:

Code

Table 7 — Encoding of graphical primitive elements (continued)

Element Class 4 Element Parameter Parameter Parameter
Id Type List Range
Length
CELL ARRAY 9 3P,3l, 3BP+3BI+ VDCR,+IR,++IR,
E,CLIST BE+nBCO {0,1},COR
GENERALIZED DRAWING | 10 1,I,nP,D 2BI+nBP+ IR,++IR,
PRIMITIVE BS VDCR,SR
RECTANGLE 11 2P 2BP VDCR
GIRCLE 12 P,VDC BP+BVDC VDCR,
++VDCR
CIRCULAR ARC POINT 13 3P 3BP VDCR
CIRCULAR ARC 3 POINT 14 3P,E 3BP+BE VDGR {0,1}
JLOSE
GIRCULAR ARC CENTRE 15 P,4VDC, BP+4BVDC+ VDCR,VDCR,
VDC BvDC ++VDCR
GIRCULAR ARC CENTRE 16 P,4VDC, BP+4BVDC+ VDCR,VDCR,
GLOSE VDC,E BVDC+BE ++VDCR,{0,1}
HLLIPSE 17 3P 3BP VDCR
HLLIPTICAL ARC 18 3P,4VvDC 3BP+4BVDC VDCR,VDCR
BLLIPTICAL ARC CLOSE 19 3P,4VDC, 3BP+4BVDC+ | VDCR,VDCR,
E BE {0,1}
GIRCULAR ARC CENTRE 20 P,4VDC, BP+4BVDC+ VDCR,VDCR,
REVERSED VDE BvVDC ++VDCR
GONNECTING EDGE 21 n/a 0 n/a
HYPERBOLIC ARC 22 3P,4vDC 3BP+4BVDC VDCR
HARABOLIC ARC 23 3P 3BP VDCR
NON-UNIFORM B-SPLINE | 24 2,nP, 2BI+nBP+ +IR,VDCR,
(n+m)R, (n+m)BR+ ++RR,
2R 2BR ++RR
NON-UNIFORM RATIONAL | 25 21,nP, 2BI+nBP+ +IR,VDCR,
H-SPLINE (n+m)R, (n+m)BR+ ++RR,
2R, 2BR+ ++RR,
nR nBR ++RR
AOLYBEZIER 26 IX,4nP(or) BIX+4nBP(or) | {1,2},
(3n+1)P BIX+(3n+1)P | VDCR
ROLYSYMBOL 27 IX,nP BIX+nBP +IXR,VDCR
BITONAL TILE 28 X1, BIX+BIX+ ++IXR,++IR,
ZCO, 7BCO+F COR,
SDR,BS BSDR,BBS n/a,BSR
TILE 29 X1, BIX+BIl+ ++IXR,++IR,
I,SDR,BS BI+BSDR+BB | ++IR,n/a,BSR
S

Description

1 POLYLINE: has a variable parameter list:

P1-Pn: (point) n (X,Y) polyline vertices

34
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2 DISJOINT POLYLINE: has a variable parameter list:

P1-Pn: (point) n (X,Y) line segment endpoints

3 POLYMARKER: has a variable parameter list:

P1-Pn: (point) n (X,Y) marker positions

4  TEXT: has 3 parameters:

P1

ISO/IEC 8632-3:1999(E)

P2

5 R

P1

P4

6 AR

P1

)
N

P1

8 P(

BAZV-NTZC AWE J-RV2 SV ST 1PN
T\ PO tTCAT POSIIom

. (enumerated) final/not-final flag: valid values are

0 notfinal
1 final

3: (string) text string

ESTRICTED TEXT: has 5 parameters:

: (vdc) delta width

4: (vdc) delta height

3: (point) text position

: (enumerated) final/not-final flag: valid values are

0 notfinal
1 final

: (string) text string
PEND TEXT: has 2 parameters:

: (enumerated) final/not-final flag: valid values are

0 notfinal
1 final

4: (string) text string

DLYGON: has-a variable parameter list:

-Pn: (point) n (X,Y) polygon vertices

DLYGON SET: has a variable parameter list of pairs of values, each of which has the following formj:

P(i): (point) (X,Y) polygon vertex

P(i+1): (enumerated) edge out flag, indicating closures and edge visibility: valid values are

0 invisible

1 visible

2 close, invisible
3 close, visible
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9

CELL ARRAY: has 8 parameters:

P1: (point) corner point P

10 GENERALIZED DRAWING PRIMITIVE: has a variable parameter list:

11

12

36

P2: (point) corner point Q

P3: (point) corner point R

P4: (integer) nx

P5: (rtegenny

P6:

P7: (enumerated) cell representation mode: valid values are

P8: (folour list) array of cell colour values.

P1: ([nteger) GDP identifier

P2: (Integer) n, number of pointsiin 'list of points'
P3-P(n+2): (point array)lisbof points

P(n+B)...: (data recerd) GDP data record

The garameter(P2 is required to determine where the coordinate data ends and the data record begins.
recorfls are bound as strings in this encoding.

RECTANGLE: has 2 parameters:

Iff the COLOUR SELECTION MODE is 'direct’, the values will\be direct colour values. If the C(
SELECTION MODE is \&'indexed', the values will be indexes.into the COLOUR TABLE.

flthe cell representation mode is 'packed list', the colaur values are represented by rows of value
ow starting on a word boundary. If the cell representation mode is 'run length’, the colour list vallies are
r¢presented by rows broken into runs of constantvcolour; each row starts on a word boundary. E
item consists of a cell count (integer) followed-by a colour value. With the exception of the first r

rntervening padding.

integer) local colour precision: valid values are 0, 1, 2, 4, 8, 16, 24, and 32. If the valueis/ze
‘default colour precision indicator' value), the COLOUR (INDEX) PRECISION for the picturetindica
brecision with which the colour list is encoded. If the value is non-zero, the precision with,which thg
lata is encoded is given by the value.

0  runlength list mode
1 packed list mode

ow, the integer count of each run immediately follows the colour specifier of the preceding run

ro (the
tes the
colour

DLOUR

5, each
ach list

un of a
vith no

Data

P1: (point) first corner

P2: (point) second corner

CIRCLE: has 2 parameters:

P1: (point) centre of circle

P2: (vdc) radius of circle
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13 CIRCULAR ARC 3 POINT: has 3 parameters:

P1: (point) starting point

P2: (point) intermediate point

P3: (point) ending point

14 CIRCULAR ARC 3 POINT CLOSE: has 4 parameters:

ISO/IEC 8632-3:1999(E)

15 Cli

P1

16 CI

P AZ-NTZC AWP-X PN TPV~
T\ PO Starti g p oIt

. (point) intermediate point

3: (point) ending point

: (enumerated) type of arc closure: valid values are

0 pie closure
1 chord closure

RCULAR ARC CENTRE: has 6 parameters:
: (point) centre of circle

: (vdc) delta X for start vector

3: (vdc) delta Y for start vector

: (vdc) delta X for end vector

: (vdc) delta Y for end vector

: (vdc) radius of circle

RCULAR ARC CENTRE CLOSE: has 7 parameters:
: (point) centre of circle

: (vdc) delta X for start-vector

3: (vdc) delta Y forstart vector

: (vdc) delta XJfor end vector
: (vdc) delta 'Y for end vector

: (vdc) radius of circle

—(enumerated) Type of arc closure: valid values are

0 pie closure
1 chord closure

17 ELLIPSE: has 3 parameters:

P1: (point) centre of ellipse

P2: (point) endpoint of first conjugate diameter

P3: (point) endpoint of second conjugate diameter
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18 ELLIPTICAL ARC: has 7 parameters:

19

20

21

22

38

P1: (point) centre of ellipse

P2: (point) endpoint for first conjugate diameter

P3: (point) endpoint for second conjugate diameter

P4: (vdc) delta X for start vector

P5: (yd

o N/ £

P6: (
P7: (
ELLI
P1: (
P2: (
P3: (
P4: (
P5: (
P6: (
P7: (

P8: (

CIR(Q
P1: (
P2: (
P3: (
P4: (

P5: (

rete)-dettaY-for-start-vector

ydc) delta X for end vector

ydc) delta Y for end vector

PTICAL ARC CLOSE: has 8 parameters:
boint) centre of ellipse

boint) endpoint for first conjugate diameter
boint) endpoint for second conjugate diameter
ydc) delta X for start vector

/dc) delta Y for start vector

ydc) delta X for end vector

ydc) delta Y for end vector

bnumerated) type of arc closure: valid values are

0 pie closure
1 chord closure

point) centre of circle

ydc) delta X for startwector
ydc) delta Y for-start vector
vdc) delta X for end vector

vde) delta Y for end vector

ULAR ARC CENTRE REVERSED: has 6 parameters:

P6: (vdc) radius of circle

CON

NECTING EDGE: has no parameters

HYPERBOLIC ARC: has 7 parameters:

P1: (point) centre point

P2: (point) transverse radius end point

P3: (point) conjugate radius end point
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P4: (vdc) start vector x component

P5: (vdc) start vector y component

P6: (vdc) end vector x component

P7: (vdc) end vector y component

23 PARABOLIC ARC: has 3 parameters:

P1

. (point) tangent intersection point

ISO/IEC 8632-3:1999(E)

P3
P3
24 N(

P1

P(
P(
P(
P(
25 N
P1
P2
P(
P(
P(
P(
P(
26 P(

P1

. (point) start point
. (point) end point
DN-UNIFORM B-SPLINE: has a variable parameter list:

. (integer) spline order (=m)

4: (integer) number of control points (=n)

B)-P(2+n): (points) array of control points
B+n)-P(2+2n+m): (real) list of knots, of length n+m.
B+2n+m): (real) parameter start value

+2n+m): (real) parameter end value

DN-UNIFORM RATIONAL B-SPLINE: has a variable-parameter list:
: (integer) spline order (=m)

: (integer) number of control points (=n)

B)-P(2+n): (points) array of control(paints
B+n)-P(2+2n+m): (real) list ofknets, of length n+m.
B+2n+m): (real) parameter start value

1+2n+m): (real) parameter end value
b+2n+m)-P(4+3n+m): (real) list of weights, of length n.
DLYBEZIERXhas a variable parameter list:

: (index) continuity indicator: valid values are

1: discontinuous
2. continuous
>2 reserved for registered values

P2-Pn: (point) list of point sequences: each sequence defines a single bezier curve and contains 4 or 3 points
according to the continuity indicator values 1 or 2, respectively (if the indicator is 2, the first curve, and

only the first, is defined by 4 points).

27 POLYSYMBOL: has a variable parameter list:

P1: (index) symbol index

© ISO/IEC 1999 — All rights reserved
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P2-P(n+1): (point) n symbol position points.
28 BITONAL TILE: has 6 parameters:

P1: (index) compression type: valid values are

null background

null foreground

T6

1-dimensional

T4 2-dimensional

bitmap (uncompressed)

run length

¥6 reserved for registered values

W N~ O

P
St

5

P2: (Integer) row padding indicator: valid values are non-negative integers.
P3: (golour) cell background colour

P4: (tolour) cell foreground colour

P5: (structured data record) method-specific parameters, valid values are

[null_SDRY], for compression types 1-5,

[(integer: i_l), (integer: 1), (integer: run-count precision)], for type=6,
as defined in the Register, for type>6.

INote 1 See NOTE 17, Table 1, for additional SDR formatting requirements.

P6 (bitstream) compressed cell colour specifiers

29 TILE| has 5 parameters:

P1: ([ndex) compression type: valid values.are

null background
null foreground
T6
T4 1-dimensional
T4 2-dimensional
bitmap (uncenipressed)
run length
-6 reserved:for registered values

AY for

P4 (structured data record) method-specific parameters, valid values are

[null_SDRY], for compression types 1-5,
[(integer: i_I), (integer: 1), (integer: run-count precision)], for type=6,
as defined in the Register, for type>6.

NOTE 2 See NOTE 17, Table 1, for additional SDR formatting requirements.

P5: (bitstream) compressed cell colour specifiers

40 © ISO/IEC 1999 — All rights reserved


https://standardsiso.com/api/?name=4fe2245b1231ecb6a6f28a271d57ca0a

8.7 Attribute elements
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Table 8 — Encoding of attribute elements

Element Element Parameter | Parameter List Parameter
Class 5 Id Type Length Range
LINE BUNDLE INDEX 1 IX BIX +IXR
LINE TYPE 2 IX BIX IXR
\TNE WIDTH 3 5SS BSS ++SSR
LINE COLOUR 4 co BCO COR
MARKER BUNDLE INDEX 5 IX BIX #IXR
MARKER TYPE 6 IX BIX IXR
NMARKER SIZE 7 SS BSS ++SSR
MARKER COLOUR 8 CoO BCO COR
TEXT BUNDLE INDEX 9 IX BIX +IXR
TEXT FONT INDEX 10 IX BIX +IXR
TEXT PRECISION 11 E BE {0..2}
CHARACTER EXPANSION FACTOR 12 R BR ++RR
CHARACTER SPACING 13 R BR RR
TEXT COLOUR 14 CO BCO COR
CHARACTER HEIGHT 15 vDC BVDC ++VDCR
CHARACTER ORIENTATION 16 4vDC 4BVDC VDCR
TEXT PATH 17 E BE {0..3}
TEXT ALIGNMENT 18 2E, 2BE+ {0..4}, {0..6},
R,R 2BR 2RR
CHARACTER SET INDEX 19 IX BIX +IXR
ALTERNATE CHARACTER(SET INDEX | 20 IX BIX +IXR
FILL BUNDLE INDEX 21 IX BIX +IXR
INTERIOR STYLE 22 E BE {0..6}
FILL COLOUR 23 (6{0) BCO COR
HATCH INDEX 24 IX BIX IXR
PATTERNNDEX 25 IX BIX +IXR
FDGE BUNDLE INDEX 26 IX BIX +IXR
EDGE TYPE 27 IX BIX IXR
EDGE COLOUR 29 (6{0) BCO COR
EDGE VISIBILITY 30 BE {01}
31 BP VDCR

FILL REFERENCE POINT

© ISO/IEC 1999 — All rights reserved
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Table 8 — Encoding of attribute elements (continued)

SYMBOL ORIENTATION

Element Element Parameter | Parameter List Parameter
Class 5 Id Type Length Range
PATTERN TABLE 32 1X,3l, BIX+3BI+ +IXR,+IR,
nx*nyCO nx*nyBCO ++IR,COR
PATTERN SIZE 33 4SS 4BSS SSR
COLOUR TABLE 34 ClL,nCD BCI+nBCD CIR,CCOR
ASPECT SOURCE FLAGS 35 n(E.E) N(ZBE) {0-I75 {01}
PIJK IDENTIFIER 36 N BN NR
LINE CAP 37 IX,1X 2BIX +IXR
LINE JOIN 38 IX BIX $IXR
LINE TYPE CONTINUATION 39 IX BIX +IXR
LINE TYPE INITIAL OFFSET 40 R BR ++RR
TEKT SCORE TYPE 41 n(IX,E) nBIX+nBE IXR,{0,1}
REBTRICTED TEXT TYPE 42 IX BJX +IXR
INTERPOLATED INTERIOR 43 IX,2nSS, 2BIX+2nBSS+ | {1..3},SSR,
I,mR,kCO~{ BI+mBR+kBCO | +IR,RR,COR
EDGE CAP 44 IX,IX 2BIX +IXR
EDGE JOIN 45 IX BIX +IXR
EDGE TYPE CONTINUATION 46 hX BIX +IXR
EDGE TYPE INITIAL OFFSET a7 R BR ++RR
SYMBOL LIBRARY INDEX 48 IX BIX +IXR
SYMBOL COLOUR 49 co BCO COR
SYMBOL SIZE 50 E,2vDC BE+2BVDC {0..2},VDCR
51 4VDC 4BVDC VDCR

Additiona| description of the elemepts.in Table 8:

Code  Description

1 LINE|BUNDLE INDEX¢-has 1 parameter:
P1: (Index) line bundle index

2 LINE/TYPE:xhas 1 parameter:

P1: (Index) line type: the following values are standardized:

solid

dash

dot

dash-dot
dash-dot-dot

O WNBE

>5 reserved for registered values
negative for private use

3 LINE WIDTH: has 1 parameter:

P1: (size specification) line width: see Part 1, subclause 7.1 for its form.

42
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4  LINE COLOUR: has 1 parameter; its form depends on COLOUR SELECTION MODE:
P1: (colour) line colour

5 MARKER BUNDLE INDEX: has 1 parameter:
P1: (index) marker bundle index

6 MARKER TYPE: has 1 parameter:

standardizad-
St TOarurZzcar

P'I. Ladaesd—ma-al —haae—tha-fallovia-carahs
LT C A TTITArC T Ty P UTCTOmoOvWiIT Ty~ vt

dot

plus

asterisk

circle

Cross

>5 reserved for registered values
negative for private use

b wNPF

7 MARKER SIZE: has 1 parameter:
P1: (size specification) marker size: see Part 1, subclause 7.1 for its farm.
8 MARKER COLOUR: has 1 parameter; its form depends on COEOUR SELECTION MODE:
P1: (colour) marker colour
9 THEXT BUNDLE INDEX: has 1 parameter:
P1: (index) text bundle index
10 THXT FONT INDEX: has 1 parameter:
P1: (index) text font index
11 THXT PRECISION: has 1 paraméter:

P1: (enumerated) text precision: valid values are

0 string
1 character
2 stroke

12 CHARACTER EXPANSION FACTOR: has 1 parameter:

P1: (real) character expansion factor

13 CHARACTER SPACING: has I parameter.
P1: (real) additional inter-character space

14 TEXT COLOUR: has 1 parameter; its form depends on COLOUR SELECTION MODE:
P1: (colour) text colour

15 CHARACTER HEIGHT: has 1 parameter:

P1: (vdc) character height.
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16 CHARACTER ORIENTATION: has 4 parameters:
P1: (vdc) X character up component
P2: (vdc) Y character up component
P3: (vdc) X character base component
P4: (vdc) Y character base component

17 TEXFPATFH-hasIparameter

P1: (enumerated) text path: valid values are:

0 right
| left
2 up

B down

18 TEXT ALIGNMENT: has 4 parameters:

P1: (enumerated) horizontal alignment: valid values are:

normal horizontal

left

centre

right

continuous horizontal

P2: (enumerated) vertical alignment

normal vertical

top

cap

half

base

bottom

continuous vertical

4
!

{

‘ .
STt

P3: (feal) continuous horizental alignment
P4: (real) continuous vertical alignment
19 CHARACTER,SET INDEX: has 1 parameter:

P1: ([ndex);eharacter set index

20 ALTHRNATE CHARACTER SET INDEX: has 1 parameter:

P1: (index) alternate character set index
21 FILL BUNDLE INDEX: has 1 parameter:
P1: (index) fill bundle index
22 INTERIOR STYLE: has 1 parameter:

P1: (enumerated) interior style: valid values are

44
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hollow

solid

pattern

hatch

empty

geometric pattern
interpolated

O WNEO

ISO/IEC 8632-3:1999(E)

23 FILL COLOUR: has 1 parameter; its form depends on COLOUR SELECTION MODE:

P

s Lealane
T

24 HA

P

25 PA

P1

26 E[

P1

27 E[

P1

28 E[

T \ooToT

ATCH INDEX: has 1 parameter

(index) hatch index: the following values are standardized:

horizontal

vertical

positive slope

negative slope

horizontal/vertical crosshatch
positive/negative slope crosshatch
>6 reserved for registered values
negative for private use

OO WNPE

TTERN INDEX: has 1 parameter
: (index) pattern index

GE BUNDLE INDEX: has 1 parameter:

: (index) edge bundle index
GE TYPE: has 1 parameter:
: (integer) edge type: the following‘values are standardized:
1 solid
2 dash
3 dot
4  dash-dot
5 dash-dot-dot

>5 reserved.for registered values
negative. for-private use

GE WIDTH: has 1 parameter:

P1

: (size specification) edge width: see part 1, subclause 7.1 for its form.

29 EDGE COLOUR: has 1 parameter; its form depends on COLOUR SELECTION MODE:

P1: (colour) edge colour

30 EDGE VISIBILITY: has 1 parameter:

P1: (enumerated) edge visibility: valid values are

0 off
1 on
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31

32

33

34

35

46

FILL REFERENCE POINT: has 1 parameter:
P1: (point) fill reference point

PATTERN TABLE: has 5 parameters:

P1: (index) pattern table index

P2: (integer) nx, the dimension of colour array in the direction of the PATTERN SIZE width vector

P3 e -v—ikh. diraanaian-af-rala-ir—area—ia-th. i oo of okt v antar
L\ preegtT Ty e o e T SIioT T O CO0tT—arra y i o e o et uor ot eI v e Ctol

P4:. (integer) local colour precision: valid values are as for the local colour precision parameter o
ARRAY.

P5: (folour array) pattern definition
PATTERN SIZE: has 4 parameters:
P1: (pize specification) pattern height vector, x component: see part 1, subclause ¢v1 for its form.
P2: (size specification) pattern height vector, y component: see part 1, subeldause 7.1 for its form.
P3: (kize specification) pattern width vector, x component: see part 1,Subclause 7.1 for its form.

P4: (ize specification) pattern width vector, y component: see part 1, subclause 7.1 for its form.

CELL

NOTH Pattern size may only be 'absolute’ (VDC) in Version 1 and.2'metafiles. In Version 3 and 4 metafiles it may pe

expressed in any of the modes which can be selected with INTERIOR STYLE SPECIFICATION MODE.

COLDUR TABLE: has 2 parameters:
P1: (polour index) starting colour table index
P2: (firect colour list) list of direct colourvalues (>3-tuples or 4-tuples of

direcf colour components (CCO))

ASPECT SOURCE FLAGS: thas up to 18 parameter-pairs, corresponding to each attribute that may be

bundled; each parameter-pain contains the ASF type and the ASF value:

(enumerated) ASF type;valid values are

line type/ASF
line_ width ASF
line-colour ASF
marker type ASF
marker size ASE
5 marker colour ASF
6 text fontindex ASF
7
8

text precision ASF
character expansion factor ASF
9 character spacing ASF
10 text colour ASF
11 interior style ASF
12 fill colour ASF
13 hatch index ASF
14 pattern index ASF
15 edge type ASF
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16 edge width ASF
17 edge colour ASF

(enumerated) ASF value; valid values are

0 individual
1 bundled

36 PICK IDENTIFIER: has 1 parameter:

PI(mame) pick dentifier
37 LINE CAP: has 2 parameters:

P1: (index) line cap indicator: the following values are standardized:

unspecified

butt

round

projecting square

triangle

>5 reserved for registered values

b wN Pk

PZ: (index) dash cap indicator: valid values are

1 unspecified

2 butt

3 match

>3 reserved for registered values

38 LINE JOIN: has 1 parameter:

P1: (index) line join indicator: the followingivalues are standardized:

1 unspecified
2 mitre

3  round

4 bevel

>4 reserved for redistered values

39 LINE TYPE CONTINYJATION: has 1 parameter:

P1: (index) contitation mode: the following values are standardized:

unspecified

continue

restart

adaptive continue

>4 reserved for registered values

AlON

40 LINE TYPE INITIAL OFFSET: has 1 parameter:
P1: (real) line pattern offset

41 TEXT SCORE TYPE: has 1 parameter:

P1-Pn: list of score type, score indicator pairs (index,enumerated): the following values are standardized for
the score type:
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1 right score

2 left score

3 through score

4  kendot

>4 reserved for registered values

valid values for the score indicators are

0 off

on

42 RESTRICTED TEXT TYPE: has 1 parameter:

P1: ([ndex) restriction type: the following values are standardized:

| basic

P boxed-cap
B boxed-all

I isotropic-cap
b

b

PN

isotropic-all
justified
»6 reserved for registered values

43 INTHRPOLATED INTERIOR: has a variable parameter list:

P1: ([ndex) style: valid values are

1 parallel

2  elliptical

B triangular

»3 reserved for registered values

P2: (Bn(size specification)) reference geometry: see part 1, subclause 7.1 for its form.
P3: (Integer) number of stages (=m)
P4: (real) array of m stage designators
P5: (tolour) array of k colour'specifiers: k=3 for triangular, m+1 otherwise.
44 EDGE CAP: has 2 parameters:

P1: ([ndex) edge.cap indicator: the following values are standardized:

1 unspecified

2 “putt

3 ““round

4  projected square
5 triangle

>5 reserved for registered values

P2: (index) dash cap indicator: valid values are

unspecified

butt

match

>3 reserved for registered values

WN P
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45 EDGE JOIN: has 1 parameter:

46

47

48

49

50

51

P1: (index) edge join indicator: the following values are standardized:

1 unspecified
2  mitre

3 round

4  bevel

>4 reserved for registered values

ISO/IEC 8632-3:1999(E)

El

P1

Ell

P1

SY

P1

SY

P1

SY

P1

)
N

P2

SY

P1

GE TYPE CONTINUATION: has 1 parameter:

: (index) continuation mode: the following values are standardized:
1 unspecified
2 continue
3 restart
4  adaptive continue

>4 reserved for registered values

GE TYPE INITIAL OFFSET: has 1 parameter:
: (real) edge pattern offset

MBOL LIBRARY INDEX: has 1 parameter:

: (index) symbol library index

MBOL COLOUR: has 1 parameter:

: (colour) symbol colour

MBOL SIZE: has 3 parameters:

: (enumerated) scale indicator: valid values are

0 height
1  width
2 both

4: (vdc) symbol height

. (vdc) symbeélwidth
MBOL _ORIENTATION: has 4 parameters:

. (vde) up vector x component

P2

P3

P4

: (vdc) up vector y component
: (vdc) base vector x component

: (vdc) base vector y component
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8.8 Escape element
Table 9 — Encoding of escape element
Element Element Parameter Parameter Parameter
Class 6 Id Type List Range
Length
ESCAPE 1 1,D BI+BS IR,SR
Additiona| description of the element in Table 9:
Code  Description
1 ESCAPE: has 2 parameters:
P1: (Integer) escape identifier
P2: (fata record) escape data record; data records are bound as strings in this encoding.
50 © ISO/IEC 1999 — All rights reserved
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8.9 External elements

Additio
Code

Table 10 — Encoding of external elements

ISO/IEC 8632-3:1999(E)

Element Element Parameter Parameter Parameter

Class 7 Id Type List Range
Length

MESSAGE 1 E,SF BE+BS {0,1},SR

APPLICATION DATA | 2 1,D BI+BS IR,SR

hal description of the elements in Table 10:

Description

1 MESSAGE: has 2 parameters:

P1

0 noaction
1 action

PZ: (string fixed) message string

2 ARPLICATION DATA: has 2 parameters:

P1: (integer) identifier

: (enumerated) action-required flag: valid values are

4. (data record) application data record; data records are bound as strings in this encoding.

© ISO/IE

C 1999 — All rights reserved
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8.10 Segment control and segment attribute elements

Table 11 — Encoding of segment elements

Additiona

Element Element Parameter | Parameter | Parameter
Class 8 Id Type List Range
Length
COPY SEGMENT 1 N,4R, BN+4BR+ | NR,RR,
2VDC, 2BVDC + | VDCR,
E BE 011
INHERITANCE FILTER 2 ng,E (n+1)BE {0..86}.,{0,1}
CLIP INHERITANCE E BE {0,1}
SEGMENT TRANSFORMATION | 4 N,4R, BN+4BR+ | NR,RR,
2VDC 2BVDC VDCR
SEGMENT HIGHLIGHTING 5 N,E BN+BE NR{0,1}
SEGMENT DISPLAY PRIORITY |6 N, BN+BI NR,++IR
SEGMENT PICK PRIORITY 7 N, BN+BI NR,++IR

Code  [Description

description of the elements in Table 11:

1 COP}) SEGMENT: has 3 parameters:

P1: (hame) segment identifier

P2: TThe next 6 values are components of a transformgation matrix consisting of a scaling and rotation po
2 R) and a translation portion (2 x 1 VDC). In'the binary encoding this is expressed as a 2 x 3 matrix of
fhe form:

all: (real) x scale component

al2: (real) x rotation component
a21l: (real) y rotation compgnent
a22: (real) y scale compenent

al3: (vdc) x translationseomponent
a23: (vdc) vy translation component

P3: (enumerated) segment,transformation application: valid values are

2 INHHRITANCE FILTER: has two parameters. The first is a list of attribute or group designators. The

i mnale-settinavalue
IS a SiRkg HHAg-e: -

0:
1:

no
yes

rtion (2

second

P1: (enumerated list) list of one or more of:

~No o h~rWNEO

52

line bundle index

line type
line width
line colour

line clipping mode
marker bundle index

marker type
marker size
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10
11
12
13
14
15
16
17

marker colour

marker clipping mode

text bundle index

text font index

text precision

character expansion factor
character spacing

text colour

character height

character orientation

ISO/IEC 8632-3:1999(E)

10
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55

Text path
text alignment

fill bundle index

interior style

fill colour

hatch index

pattern index

edge bundle index

edge type

edge width

edge colour

edge visibility

edge clipping mode

fill reference point

pattern size

auxiliary colour

transparency

line attributes

marker attributes

text presentation and placement attributes
text placement and orientation attributes
fill attributes

edge attributes

pattern attributes

output control

pick identifier

all attributes and contrel

all

line type asf

line width asf

line colour asf

marker type.asf

markersize asf

marker-colour asf

text font index asf

text precision asf

character expansion factor asf
character spacing asf

56
57
58
59
60
61
62
63
64
65
66
67

text colour asf
interior style asf
fill colour asf
hatch index asf
pattern index asf
edge type asf
edge width asf
edge colour asf
line asfs
marker asfs
text asfs

fill asfs
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54

68 edge asfs

69 all asfs

70 mitre limit

71 line cap

72 line join

73 line type continuation
74 line type initial offset
75 text score type

76 restricted text type
77 interpolated interior

[8edge cap

9 edge join

0 edge type continuation
1 edge type initial offset
2 symbol library index

3 symbol colour

4 symbol size

5 symbol orientation

6 symbol attributes

P2: (enumerated) setting: valid values are

0 state list
1 segment

CLIP[INHERITANCE: has 1 parameter
P1: (enumerated) clip inheritance: valid values are

() state list
1 intersection

SEGMENT TRANSFORMATION: has 2 parameters:

P1: (hame) segment identifier

P2: The next 6 values are components of a transformation matrix consisting of a scaling and rotation portion (2

{he form:

all: (real) x scale component

al2: (real) x rotation component
a2dx+(real) y rotation component
a22: (real) y scale component

al3: (vdc) x translation component
a23: (vdc) y translation component

SEGMENT'HIGHLIGHTING: has 2 parameters:

2 R) and a translation portion (2 x 1 VDC). In the binary encoding this is expressed as a 2 x 3 matrix of

P1: (name) segment identifier

P2: (enumerated) highlighting: valid values are

0 normal

1 highlighted
SEGMENT DISPLAY PRIORITY: has 2 parameters:
P1: (name) segment identifier

P2: (integer) segment display priority: valid values are non-negative integers
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