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Foreword
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respective org
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liaison with I$O and IEC, also take part in the work.

hational Organization for Standardization) and IEC (the International Electrotechnical Cemmigsion)
ialized system for worldwide standardization. National bodies that are members of ISO or IEC
the development of International Standards through technical committees estdblished b
anization to deal with particular fields of technical activity. ISO and IEC(technical comnyittees
fields of mutual interest. Other international organizations, governmental and)non-governmen

y the

al, in

In the field of|information technology, ISO and IEC have established a joint technical committee, ISO/IEC J rC 1.
Draft Internatjonal Standards adopted by the joint technical committee are circilated to national bodies for vpting.
Publication aq an International Standard requires approval by at least 75 % of thie national bodies casting a vqte.

International
technology.

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

This second eflition cancels and replaces the first edition (ISO 8632:3:1987), which has been technically reviged.

ISO/IEC 8632 consists of the following parts, under the(@eneral title Information technology — Computer

graphics — Mtafile for the storage and transfer of picturédescription information :
Part 1: Functional specification
Part 2: Gharacter encoding
Part 3: Binary encoding
Part 4: (lear text encoding

Annex A forrhs an integral part of this part of ISO/IEC 8632. Annexes B and C are for information only.
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Introduction

0.1{ Purpose of the Binary Encoding

Th¢ Binary Encoding of the Computer Graphics Metafile (CGM) provides atepresentation pf the Metafile
syntax that can be optimized for speed of generation and interpretation, While still providing a standard
mefns of interchange among computer systems. The encoding uses binatyidata formats that pre much more
simfilar to the data representations used within computer systems than.the data formats of the other encod-
ingp.
Sorpe of the data formats may exactly match those of some computer systems. In such cases processing is
redpced very much relative to the other standardized en¢odings. On most computer systgms processing
reqpirements for the Binary Encoding will be substantially)lower than for the other encodings.

In ¢ases where a computer system’s architecture does not match the standard formats used in the Binary
Engoding, and where absolute minimization of precessing requirements is critical, and wh¢re interchange
ampng dissimilar systems does not matter, it mdy be more appropriate 0 use a private encofling, conform-
ing|to the rules specified in clause 7 of ISOIEC 8632-1.

0.2} Objectives
This encoding has the following(features.

a)  Partitioning of parameter lists: metafile elements are coded in the Binary Encoding by one or
more partitions\(see clause 4); the first (or only) partition of an element contains the opcode (Ele-
ment Class'plus Element Id).

b)  Alignment of elements: cvery element begins on a word boundary. When the datg of an element
(whether partitioned or not) does not terminate on an even-octet boundary, then the following cle-
ment is aligned by padding after the data of the preceding element with zero Hits to the next
even-octet boundary. A no-op element is available in this encoding. It is skipped pnd ignored by
interpreters. It may be used to align data on machine-dependent record boundarigs for speed of
processing.

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

d)

€)

g)

h)

i)

0.3 Relatignship to other International Standards
The floating [point representation of real data in this part o ISO/IEC 8632 is that in ANSI/IEEE 754-14
The represerjtation of character data in this part of ISO/TEC 8632 follows the rules of ISO/IEC 646 an

2022.

For certain glements, the CGM defines valueanges as being reserved for registration. The values and

vi

follows the most significant.

Exlensibility: the arrangement of Element Class and Element Id values has been design
allpw future growth, such as new graphical elements.

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

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

Objectives

Alignment of coordinate data: at default precisions and by virtue of alignment of elements, coor-
dinate data always start on word boundaries. This minimizes processing by ensuring, on a wide
class of computing systems, that single coordinates do not have to be assembled from pieces of
multiple computer words.

Efficiency of encoding integer data: other data such as indexes, colour and characters are
encoded as one or more octets. The precision of every parameter is determined by the appropriate
precision as given in the Metafile Descriptor.

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

cd to

on or

olour

RLI‘I length encoding: if many adjacent cells have the same colour (6r)colour index) efficient
enfoding is possible. For each run a cell count is specified followed’by the colour (or g
index).

) the

86.

i ISO

their
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2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of
this part of ISO/IEC 8632. At the time of publication, the editions indicated were valid. All standards are
subject to revision, and parties to agreements based on this part of ISO/IEC 8632 are encouraged to investi-
gate the possibility of applying the most recent editions of the standards listed bclow. Members of IEC and

ISO ma

intain registers of currently valid International Standards.

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

ISO 201
ANSI/I]

2:1986, Information processing — ISO 7-bit and 8-bit coded character sets — Code extension

EEE 754, Standard for Binary Floating Point Arithmetic.

techniques.
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3 Notational conventions

"Command Header" is used throughout this part of ISO/IEC 8632 to refer to that portion of a Binary-
Encoded element that contains the opcode (element class plus element id) and parameter length information
(see clause 4).

Within this part, the terms "octet" and "word" have specific meanings. These meanings may not match
those of a particular computer system on which this encoding of the metafile is used.

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

A wor(l is a 16-bit entity. All bits are significant. The bits are numbered from 15 (most signi|ﬁcant) o 0
(least gignificant).
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4 Overall structure

4.1 General form of metafile

All elements in the metafile are encoded using a uniform scheme. The elements are represented as variable
length data structures, each consisting of opcode information (element class plus element id) desi gnating
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 abbre-
viation for METAFILE.)

The BEG

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

tures follpw, each logically independent of each other. Finally the Metafile isyended with
METAFILE element.

4.2 Genleral form of pictures

Apart fro
partitione

element,

number g
pose of t

a PICTURE DESCRIPTOR (PD) element, a BEGIN PICTURE BODY element, an

PICTURE BODY.)

[BEGINPIC | PD | BEGINBODY | <element>... | ENDPIC

4.3 General structure of the binary metafile

The bina

For conv

are defin

illustratirjg the contentsand structure of clements and parameters.

For meaguring thé léngths of elements the metafile is partitioned into octets, which are 8-bit ficlds.

The strud
ize proce

m the BEGIN METAFILE, END METAFILE and Metafile Descriptor elements, the m
d into pictures. All pictures are mutually independent./ A picture consists of a BEGIN P

ry encoding of the métafile is a logical data structure consisting of a sequential collectio
enience in describing the length and alignment of metafile elements, fields of two diffe
bd within the strué¢ture. These fields are used in the remainder of this part of ISO/IEC

ture'is/also partitioned into 16-bit fields called words (these are logical metafile words). ']

[N METAFILE element is followed by the METAFILE DESCRIPTOR (MB),- After thig the pic-

hn END

etafile is
CTURE
arbitrary

f control, graphical and attribute elements and finally an END PICTURE element. (Forthe pur-
his diagram only, PIC is used as an abbreviationfor PICTURE and BEGIN BODY fog BEGIN

n of bits.
ent sizes
8632 for

0 optim-
rained (o

ssing of the binary metafile on a wide collection of computers, metafile elements are cons

start on word boundaries within the binary data structure (this alignment may necessitate padding an ele-
ment with bits to a word boundary 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 num-

bered 15

to 0, with 15 being the most significant bit.
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Overall structure General structure of the binary metafile
b7 b0
+-+-+-F-+-+-+-+-+
octet: | [
+ot-t-t-t-t-t-t-+
msb lsb
bl5 b8.b7 b0
Fodtod-d -ttt odotot--t-t -t
word: | | |

odot-d-F-d-F-F-F-F-F-+-+-+-+-+-+
msb isb

If the consecutive bits of the binary data structure are numbered 1..N, and the consecutive ogtets| are num-
bered 1/N/8, and the consecutive words are numbered 1..N/16, then the logical corresporidenge of bits,
octets, ahd words in the binary data structure is as illustrated in the following table:

metafile octet word
bit bit bit
number number number
1 b7/octetl  bl5/wordl
8 b0/octet1 b8/word1

9 b7/octet2 by/word1

16 bO/oetet2 b0/word1
17 b7lectet3  bl5/word2

24 b0/octet3 b&/word2
25 b7/octetd b7/word2

4.4 Structure of thecommand header

Throughout this subsclause, the term "command" is used to denote a binary-encoded element. Metafile ele-
ments gre represented in the Binary Encoding in one of two forms — short-form commands and|long-form
commapds. There are two differences between them:

— h-$Hort-form command always contains a complete element; the long-form command can pccommo-
aic partial elemen i ti ;

— a short-form command only accommodates parameter lists up to 30 octets in length; the long-form
command accommodates lengths up to 32767 octets per data partition.

The forms differ in the format of the Command Header that precedes the parameter list. The command
form for an element (short or long) is established by the first word of the element. For the short-form, the
Command Header consists of a single word divided into three fields: element class, element id and parame-
ter list length.


https://iecnorm.com/api/?name=2b04181e71e2658fd2bfa83ccb5683a7

ISO/IEC 8632-3:1992 (E)

Structure of the command header

15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O

Word 1 | elem class| element id | parm list len|

I I I |

Figure 1 — Format of a short-form Command Header

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

bits 15t0 12 element class (value range O to 15)

bits 11to 5 element id (value range O to 127)

bi

Overall structure

mand (value range 0 to 30)

This Command Header is then followed by the parameter list.

The first
The pres

mand is

s41t00 parameter list length: the number of octets of parameter data that follow fer|this com-

word of a long-form command is identical in structure to the first word of @ short-form dommand.
ence of the value 11111 binary (decimal 31) in parameter list length fieldindicates that|the com-
a long-form command. The Command Header for the long-form command consists of tyo words.

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

paramet

tioned.

low. Fo|

1 list.

it 15 of the second word indicates whether the given data)complete the element or morg¢ data fol-

taining glement class and element id) is omitted; only the second word, containing the parameter 1

is given

the com

word be

ng zero.

1514 13 12 11 169 8 7 6 5 4 3 2 1 O

Word 1 elem class| element id 1 1 1 1 1

I I
I I I I
I I
I I

Word 2 P | parameter list length
|

Figure 2 — Format of a long-form Command Header

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

In additiEn to allowing longer parameter lists, the long-form command.allows the parameter list t¢ be parti-

subsequent data partitions of the element, the first word of the long-form Command Hegder (con-

st length,

The parameter list length for each partition specifies the length of that partition, not the|length of
plete element. The final partition of an elementis indicated by bit 15 of the parameter Jist length

Word 1

bits 15to 12 element class (value range O to 15)

bits 11 to § element id (value range Ot 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 follow for

this command or partition (value range 0 to 32767).
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Overall structure Structure of the command header

The parameter values follow the parameter list length for either the long-form or short-form commands.
The number of values is determined from the parameter list length and the type and precision of the
operands. These parameter values have the format illustrated in clause 5 of this part of ISO/IEC 8632. The
parameter type for coordinates is indicated in the Metafile Descriptor. For non-coordinate parameters, the
parameter type is as specified in clause 5 of ISO/IEC 8632-1. If the parameter type is encoding dependent,
its code is specified in the coding tables of clause 7 of this part. Unless otherwise stated, the order of
parameters is as listed in clause 5 of ISO/IEC 8632-1.

Every command is constrained to begin on a word boundary. This necessitates padding the command with

a single null octet at the end of the command if the command contams an odd number of octets of parame-
ter data: ele aramete C : (i.e., those
containjng a ‘local colour precision’ parameter) it is necessary to pad thc 1ast data- contammg octgt with null
bits if the data do not fill the octet. In all cases, the parameter list length is the count of octets-acfually con-
taining [parameter data — it does not include the padding octet if one is present. It is.only at the end of a
commahd that padding is performed, with the single exception of the CELL ARRAY-¢lement.

The pufpose of this command alignment constraint is to optimize processing on,a’wide class of fomputers.
At the {lefault metafile precisions, the parameters which are expected to occur in’greatest numbdrs (coordi-
nates, eftc) will align on 16-bit boundaries, and Command Headers will aligir on 16-bit boundarieg. Thus, at
the defpult precisions the most frequently parsed entities will lie entirgly\ within machine wordg in a large
numbet of computer designs. The avoidance of assembling singlé-metafile parameters from picces of
several|computer words will approximately halve the amount of<processing required to recover element
paramefers and command header fields from a binary metafile datastream.

This ofjtimization may be compromised or destroyed altogéther if the metafile precisions are chgnged from
default| Commands are still constrained to begin on 16=bit boundaries, but the most frequently expected
paramefters may no longer align on such boundaries as‘they do at the default precisions.

The shprt form command header with element*class 15, element id 127, and parameter list |ength O is
reserved for extension of the number of available element classes in future revisions of this part pf ISO/IEC
8632. [t should be treated by interpreters ds-any other element, as far as parsing is concerned| The next
"normdl" element encountered will haye an actual class value different from that encountered in the "ele-
ment class" field of the command header — it will be adjusted by a bias as will be defined in a future revi-
sion of]this part of ISO/IEC 8632.
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5 Primitive 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.

SI
UI
C

Signed Integer
Unsigned Integer
Character

FX Fixed Point Real

FP
Each of t

the primitive data forms in 5.1 to 5.5 show the allowed precisions for each primitive.dafa fo
definitions are in terms of ‘metafile words’ which are 16-bit units.

The follo

ms
Isb
S

The data

Floating Point Real

b most significant bit
least significant bit
sign bit

wing terms are used in the following diagrams when displaying the form ofmumeric values.

hese primitive forms (except Character) can be used in a number of precisions. Thedefirjitions of

rm. The

types in the following data diagrams are illustrated for thie case that the parameter begins on a

metafile Wword boundary. In general, parameters may align on odd“er even octet boundaries, becguse they

may be preceded by an odd or even number of octets of oth€r parameter data. Elements conta
ur precision parameter may have parameters shortér than one octet. It is possible in sych cases
that the parameters will not align on octet boundaries.

local col

5.1 Signed integer

Signed integers are represented in "two’s complement" format. Four precisions may be specificd [
8-bit, 16-bit, 24-bit and 32-bit. (Integer coordinate data encoded with this primitive data form do

integers:
not use t

positive integers and the two’s complement of the value for negative integers.

5.1.1 Sig

Each valyie occupies half'a metafile word (one octet).

he 8-bit precision.) In the diagrams of the following subsections, ‘value’ indicates the

ned integer at 8-bit:precision

15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O

| S |msb value i Isb|S|msb value i+1 1sb]

I_1 |1 I

ning the

br signed

value for

5.1.2 Signed integer at 16-bit precision

Each value occupies one metafile word.

15 14 13 121110 9 8 7 6 5 4 3 2 1 0

| S |msb value Isb]
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Signed integer

5.1.3 Signed integer at 24-bit precision

Each value straddles two successive metafile words.

Word 1

Word 2

Word 3

1514 13121110 9 8 7 6 5 4 3 2 1 O

| S |msb value i
I_|
value i Isb|S|msb value i+1
I_1
value i+l Isb|

5.1.4 Sjigned integer at 32-bit precision

Each vdlue fills two complete metafile words.

Word 1

Word 2

5.2 Unsigned integer

Four prgcisions may be specified for unsigned integers:\8-bit, 16-bit, 24-bit and 32-bit.

5.2.1 Unsigned integers at 8-bit precision

Each vdlue occupies half a metafile word,

5.2.2 Unsigned integers at 16-bit precision

Each vdlue occupigs one metafile word.

15 14 13 12 1110 9 8 7 6 5 4 392" 1 O

| S Imsb value i

value i Isb]

1514 1312 1110 9 8 7 6 5 4 3 2 1 O

|msb value i Isb|msb value i+1 I1sb]

15 14 13 12 1110 9 8 7 6 5 4 3 2 1 0

[msb vaiue s

5.2.3 Unsigned integers at 24-bit precision

Each value straddles two successive metafile words.
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Unsigned integer Primitive data forms

15 14 13121110 9 8 7 6 5 4 3 2 1 0

Word 1 |msb value i
I
Word 2 value i 1sb|msb value i+1
I
Word 3 value i+1 Isb]|

5.2.4 Unsigned integers at 32-hit precision

Each valye fills two completc metafile words.
15 14 13 121110 9 8 7 6 5 4 3 2 1 0

Word 1 |msb value i

I
Word 2 value i 1sb]

5.3 Chgracter

Each chdracter is stored in 1 or more consecutive octets, depending upon the coding of the particylar char-
acter set.| The following illustrates characters which are coded with 1 octet each.

15 14 13 12 11 10 9 87 6 5 4 3 2 1 0

| Character i | Character i+l |

I I |

5.4 Fixged point real

Fixed pdint real values are stored-as.two integers; the first represents the "whole part" and has [the same
form as p Signed Integer (SI; see 5:1); the second represents the "fractional part” and has the samp form as
an Unsigned Integer (UI; see:5:2). Two precisions may be specified for Fixed Point Reals: 32-bit dr 64-bit.

5.4.1 Fixed point realat 32-bit precision

Each Fijed PointR¢al occupies 2 complete metafile words; the first has the form of a 16-bit Signg¢d Integer
and the gecondsthe form of a 16-bit Unsigned Integer.

151413121110 9 8 7 6 5 4 3 2 1 0

Word 1 | S|msb Whole part Isb]

|| _|
Word 2 |msb Fraction part Isb]|

5.4.2 Fixed point real at 64-bit precision

Each Fixed Point Real occupies 4 complete metafile words; the first has the form of a 32-bit Signed Integer
and the second the form of a 32-bit Unsigned Integer.

10
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Primitive data forms

Word 1

Word 2

Word 3

Word 4

15 14 13 12 11 10 9 8 7

ISO/TEC 8632-3:1992 (E)

Fixed point real

| S| msb whole part

[__1 whole part - s
| msb fraction part |
| __ fraction part Isb |

5.4.3 Value of fixed point reals

The valpes of the represented real numbers are given by:

for 32 bits:

for 64 bits:

real_value =SI + i{—lg
2

real_value =S/ + %
2

SI stands for the "whole part" and UI stands for the "fractional part” in these equations. SI, the whole part,

is the largest integer less than or equal to the real number being, represented.

5.5 Floating point

Floating Point Real values are represented in the fléating point format of ANSI/IEEE 754. This fprmat con-

tains three parts:

— P sign bit (‘s”);

— p biased exponent part (‘¢’);

— h fraction part (‘f’).

The value is a function of these three values (°s’, ‘e’ and ‘f”). If ‘s’ is ‘0, the value is positive; if ‘s’ is ‘1°,
the valye is negative. Two precisions may be specified for Floating Point Reals: 32-bit or 64-bit.| The mag-

nitude ¢f the value is cdlculated as follows for 32-bit representation.

a) If e = 255and 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 aq possible.

¢) | df0<e <255, then the magnitude of the value is (1.f)(2¢71?7).

d) Ife=0and f#0, then the magnitude of the value is (0.f)(27"°).
e) Ife =0 and 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.

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

ble.

¢)  If0<e <2047, then the magnitude of the value is (1.f)(2¢719%).

11
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d) Ife=0and f=0, then the magnitude of the value is (0.f)(2719%).

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

5.5.1 Floating point real at 32-bit precision

Each Floating Point Real value occupies 2 metafile words. The size of each field in the value is as follows:

sign 1 bit
exponent 8 bits
fraction 23 bits

1514 13 12 1110 9 8 7 6 5 4 3 2 1 0

Word 1 | S|msb Exponent Isbimsb Fraction

Word 2 Fraction Lsb|

5.5.2 Flgating point real at 64-bit precision

Each Flopting Point Real value occupies 4 metafile words. The size of @ach field in the value is as follows:

sign 1 bit
exponent 11 bits
fraftion 52 bits

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

Word 1 | S|msb Expongnt lsblmsg_

Word 2 ! Fraction I

Word 3 o Fraction o

Word 4 B Fraction_—_~__ _—_Iggl

12
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6 Representation 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 of primitive data forms. The columns of the table are as follows:

1Y)
2)

3)

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

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

The symbol for the number of octets required to represent one instance (occurance) of the given
parameter, at the given precision, and the formula for computing the number.

4)

The symbol for the range of values which the parameter can assume, followed by the{numerical
values which the parameter can assume, followed by the numerical values which define|the range.

The sy;Ebols of columns 3 and 4 are used extensively in the code tables in clause 7. Also used in the code

tables are variations on those symbols:
+IR, +RR, .. denote the range of positive integers, range of positive reals), ..
-IR] -RR, .. denote the range of negative integers, range of negative reals, ..
++IR, ++RR, ..  denote the range of non-negative integers, range.0f non-negative reals, ..
ml,[mR,.. denotes ‘m’ integers, reals, ..
I*, R*,.. denotes an unbounded number of integers, reals, ..

Combinations are used:

2R,

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

13
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Representation of abstract parameter types

Table 1 — Representation of abstract data types

Abstract | Parameter Octets per parameter: | Parameter range:
symbol construction from symbol and value symbol and value
primitive forms
CI UI at colour index BCI CIR
precision (cip) {=cip/8) {0..(2°P-1)}
CCO UI at direct BCCO CCOR
colour precision {=dcp/8) {0..2%P-1)}
(dcp) {see note 2}
CD (CCO,CCO,CCO) BCD CCOR
={3*BCCO} {scenotes 1,107
or
(CCO,CCO,CCO,CCOo) | BCD
={4*BCCO}
IX ST at index BIX IXR (—2%~!
precision (ixp) {=ixp/8} to
2ixp—l -1 }
E S1at fixed BE (216271
precision (16-bit) (=2} {see’note 18}
{see note 3}
I SI at integer BI IR {2771
precision (ip) {=ip/8} to
2ip—1 -1 }
R FP or FX at real BR {=sum(rp)/8} RR {=FPR or FXR,
precision (rp) {see noted } see notes 5,10}
S,SE.D ULnC BS SR
{se€note 6} {see notes 6,12}
vDC SIat VDC integer BVDC VDCR
precision (vip) {=vip/8} {-2v771 10
2vip—1_1 }
or or or
FP or FX at. VDC real BVDC {=sum(vrp)/8} | VDCR
precision(vip) {see note 4} {see notes 1,5,7,8}
P (VDC,VDC) BP VDCR
{=2*BVDC} {see notes 1,5,7,8}
CO CI BCO {=BCI} COR {=CIR}
{see notes 9,11}
or or or
CD BCO {=BCD} COR {=CCOR}
N SI at integer BN NR {2771
precision (np) {=np/8} to
1)
vC I BVC {=BI} VCR {=IR}
{see note 13}
or or or
R BVC {=BR} VCR {=RR}
VP (VC,VO) BVP {=2*BVC} VCR

{see notes 1,13,14}
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NOTES
1)

2

3)

4)

5)

6)

Table 1 — Representation of abstract data types (concluded)

Abstract | Parameter Octets per parameter:| Parameter range:
symbol construction from | symbol and value symbol and value
primitive forms
BS nUI at fixed BBS BSR
precision (16-bit) {=2n} {see note 15}
{see note 15}
UI8 UI at fixed BUI8 {=1} UI8R
precision (8-bit) {0..255}
UI32 UI at fixed BUI32 {=4} UI32R
precision (32-bit) {0.2%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]

For parameters that are composed of multiple identical components,(¢.g., DIRECT COLOUR, CD, and

POINT, P) the range value represents the range of a single component:

For colour models RGB and CMYK a direct colour component-is abstractly a real in the rang¢ [0,1]. For
colour models CIELAB, CIELUV, and RGB-related it istabstractly a real in the respective cdlour spaces

with possibly different ranges for the direct colour compenents. The COLOUR VALUE EXTE

NT clement

provides for the mapping between a direct colour cemponent represented as Ul and the corresgonding real

value.

Abstract parameter type Enumeration, E, is-en¢éded identically to abstract type Index, IX, at 16-bit preci-

sion.

The REAL PRECISION clement contains an indicator (fixed or floating point) and two pre

ision com-

ponents. The symbol "sum(rp)" in.the table indicates the sum of the number of bits specified in the two

components. The same considerations apply to the VDC REAL PRECISION element and

the symbol

"sum(vrp)" in the tables. The VDC REAL PRECISION control element may cause ‘vrp’ to bg updated in

the body of metafile.

FPR and VDCR (whén VDC are floating point reals) are computed following the ANSI/IEEE
point standard (se¢clause 5 on the Floating Point Data Form).

754 floating

The range for, parameter types S and SF is not applicable. The range for character data is not apjplicable. A

string is encoded as a count (unsigned integer) followed by characters. The count is a count of

bctets in the

string, mot whole character codes (thc two are equal for single byte codes, but not for multi-byte ¢odes).

The-encoding of the count is similar to the encoding of length information for metafile commands thcm-
selves. If the first octet is in the range 0..254, then it represents the character count for the complete string.

If the first octetis 255 then the next 16 bits contain the character count and a continuation flag
(=3

The first bit

is used as a continuation flag (allowing strings longer than 32767 characters) and the next 15 bits represent
the count, 0..32767, for the partial string. If the first bit is 0, then this partial string completes the string

parameter. If 1, then this partial string will be followed by another.

If the number of whole character codes in a string is n, and the number of octets per character code is con-
stant within the string and equal to m, and if the string is not continued (as a long-form string may be), then
the number of octets in the string parameter is either n'm + 1 or n-m + 3, depending upon whether the string
is short-form or long-form, 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 casily 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.

15
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7

8)
9)

10)

In thjs encoding, these parameters are always encoded as floating point.

11)

12)

13)

Representation of abstract parameter types

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.

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

The parameter type symbol CO corresponds to the data type CO of ISO/IEC 8632-1. It is either direct
colour (CD) or indexed colour (CI), depending on the value specified in the COLOUR SELECTION MODE
element. The associated octets per parameter and range symbols, BCO and COR, are thus cither BCT and
CIR or BCD and CDR respectively depending upon COLOUR SELECTION MODE.

To eliminate the need to support IEEE floating point in applications that do not need the dynamic range for
parameters of type R and VDC, a fixed point real format is provided for scalars (such as line width, charac-
t¢r spacing) and VDC. Fixed point reals consist of a (SLUI) parr.

loel

ixed 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 SPECIFICATION MODE ele-
ment;

(ELL ARRAY colour can optionally specify 1, 2, 4, 8, 16, 24 or 32 bit precisions for cell colours, 4s wcll as
using the default CI or CD precision.

The way in which the colour values in CELL ARRAY is represented is an extension of the represcr tation of
single colour values. The CELL ARRAY element has a ‘cell representation flag” which may take one of
two values:

0 run length representation
1 packed representation

or PACKED mode, each row of the cell array.i§ répresented by an array of colour values without pompres-
ion. Each row starts on a word boundary. No row length information is stored since all rows arc|the same
length.

he colour data thus occupies 2n,(1&[(p-n,—1)/16]) octets, where n, is the number of cells per fow, n, is
e number of rows, p is the number of bits per colour, and [..] denotes "the greatest integer in .."

or RUN LENGTH encoding, the data for each row begins on a word boundary and consists of ryn-length-
ists for runs of constant colour value. Each ‘run-length-list’ consists of a count of a number of copsecutive
ells and the representation of that colour. In terms of the abstract terms above, the colour list is pf format
1,CO>* and its length)is <BI,BCO>*. With the exception of the first run of a row, the integer couft of cach
un immediately. follows the colour specifier of the preceding run with no intervening padding.

bstract paraméter type Data Record, D, is encoded in this part similarly to string data. However| the con-
traints en.character code values and the character set switching mechanisms (both those related tp CHAR-
CTER'SET INDEX, and the purely ISO 2022 switching methods) do not necessarily apply to datg records,
s they do to the structurally similar S and SF parameters.

How the data are encoded, the meaning of the data byfes in the record, and the etlect (if aiy) of character set
switching mechanisms are part of the definitions of the individual Escape, GDP, and External clements to
which the data record belongs.

The coding technique of the SDR data type (see ref 2086) is one valid form for a Data Record parameter.
This form is recommended for GDP, Escape, and External element proposals submitted for Graphical Regis-
tration.

The coding tables in clause 7 will use the symbol D for the parameter type, and will use the S-related sym-
bols for other information about the parameter.

The abstract parameter type VC, a single VC value, is either a real or an integer, depending on the declara-
tion 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
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14)
15)

16)
17)

18)

19)

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, recognising that they

are computed differently depending on DEVICE VIEWPORT SPECIFICATION MODE.

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

The bitstream (BS) data type is encoded as a stream of binary digits (bits) packed in 16-bit unsigned
integers. The BS data type is used in part 1 of this Standard for the compressed colour specifier lists of Tile
Array elements. A bitstream type parameter shall be encoded in the Binary Encoding of this part with the
smallest number 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 type BS is not applicable.

The abstract parameter type CD is a 3-tuple or 4-tuple of CCO depending on COLOUR MODEL.

The structured data record (SDR) of part 1 of this International Standard is composed entirély) of g
ardized datatypes (including SDR itself) in a structure which is self-defining. SDR isencoded b
each of the component operands according to the normal encoding rules for its egrresponding
The string of octets comprising the encoded operands is then treated as an operand”of type S
ceded by a string count, short form or long form, and can be continued if long form (see note 6 ab

ther stand-
y encoding
data type.
— it is pre-

Ranges for enumerated and index parameters indicated by {n..m} in tables 310 refer to standardiged values.

Index ranges are subject to extension by registration.

The parameter type symbol SS corresponds to parameter type SS@fISO/IEC 8632-1. It is not 4
type. It is a shorthand for data which can be VDC or Real, ‘depending upon an associated s

basic data
pecification
mode. The associations of these modes with the various element parameters are defined in 5.1 of ppart 1.

17
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7 Representation of each element

7.1 Method of presentation

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

Table 2 — List of element class codes

o
2
~
[
2

Type of Elements

Delimiter elements

Metafile Descriptor elements

Picture Descriptor elements

Control elcments

Graphical Primitive elements

Attribute elements

Escape element

External elements

Segment Control and Segment Attribute(elements
-15 Reserved for future standardization

Voo IO WnHhwWN—=O

A complefe list of element id codes and element class codes is‘given in annex C.

For each

specifies

paramete
element t

before th¢ command header of the next elemeént is written to the metafile — elements begin on 16-

daries.

The defaylts for the elements are as-given in clause 6 of ISO/IEC 8632-1.

This clau

example
element

tate constraints of ISO/IEC 8632-1, including those of the formal grammars, shall

metafiles|encoded according to this part.

18

class this clause contains a subclause which ‘consists of a table and a set of notes. The table
the metafile clement, element id, parametertype, parameter list length, and parameter rarjge. The
list length is given in octets, which in seme cases is constant and in other cases is variale. Any
hat does not consist of an even number;octets is padded with zero bit to the next 16-bit houndary

bit boun-

e specifies some of the constraints on parameter values. The specifications are not exhaustive, for
buch constraints as-the'non-collinearity of text vectors are not stated. All parameter value gnd other

apply to
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7.2 Delimiter elements

Table 3 — Encoding of delimiter elements

ISO/TIEC 8632-3:1992 (E)

Delimiter elements

Element Element | Parameter | Parameter | Parameter
Class 0 Id Type List Range
Length
RO-0P. Q see-below n n’/a
BEGIN METAFILE 1 SF BS SR
END METAFILE 2 n/a 0 n/a
BEGIN 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
BEGIN 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
BEGIN COMPOUND TEXT PATH | 17 n/a 0 n/a
END COMPOUND TEXT PATH 18 n/a 0 n/a
BEGIN TILE ARRAY 19 P, BP+ VDCR,
2E, 2BE+ {0..3},{0,1}
41,2R, 4BI+2BR+ | +IR,+RR
21,21 4BI ++IR +IR
END TILE ARRAY 20 n/a 0 n/a
Additional description of the ¢lements in table 3:
Code Dyescription
0 n0-op: has{l-parameter:
P1: an arbitrary sequence of n octets, n=0,1,2..
he‘parameter. unlike all other parameters in the binary encoding, is not constructed fromlthe primi-

tive 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 END METAFILE: has no parameters.
3 BEGIN PICTURE: has 1 parameter:
P1: (string fixed) picture name
4 BEGIN PICTURE BODY:: has no parametcrs.

19
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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:

P1l: (index) region index.

14 END PROTECTION REGION: has no parameters.

15 BEGIN COMPOUND LINE: has no parameters:

16 END COMPOUND LINE: has no parameters.

17 BEGIN COMPOUND TEXT PATH: has no parameters:

18 END COMPOUND TEXT PATH: has no parameters.

19 BEGIN TILE ARRAY:: has 13 parameters:
P
P

. (point) position.
2: (enumerated) cell path direction: valid values are

0 o°
1 90°
2 180°
3 270°
PB: (enumerated) line progression diregfion: valid values are
0 90°
1 270°

P4: (integer) number of tiles-ifr path direction.

Pp: (integer) number of tiles in line direction.

. (integer) numberof-cells/tile in path direction.
. (integer) number'of cells/tile in line direction.
. (real) cell size-in path direction.

. (real) cell'size in line direction.

P O (integer) image offset in path direction.

11: (jnteger) image offset in line direction.

12 (mteger) image number of cells in path direction.
. number of cells in line direction

20 END TILE ARRAY: has no parameters.

20
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7.3 Metafile descriptor elements

ISO/IEC 8632-3:1992 (E)

Metafile descriptor elements

Table 4 — Encoding of metafile descriptor elements

Element Element | Parameter Parameter Parameter
Class 1 Id Type List Range
Length
TMETAFILE VERSION t t BI HRO-1)
METAFILE DESCRIPTION 2 SF BS SR
VDC TYPE 3 E BE 0,1
INTEGER PRECISION 4 I BI 8,16,24,32
REAL PRECISION 5 E21 BE+2BI {073,
19,12,16,32},
{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 9 Cl BCI CIR
COLOUR VALUE EXTENT 10 2CD 2BCD CCOR
or or or
6R 6BR RR
METAFILE ELEMENT LIST 11 1,2nIX BI,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 N BN 8,16,24,32
MAXIMUM VDC EXTENT 17 2P 2BP VDCR
SEGMENT PRIORITY EXTENT | 18 21 2BI ++IR
COLOUR MODEL 19 IX BIX +IXR
COLOUR CALIBRATION 20 IX,3R, BIX+3BR+ +IXR,RR,
18RI, 18BR+BI+ RR,++IR,
6nCCO,I, 6nBCCO+BI+ | CCOR,++IR,
mCD,3mR mBCD+3mBR | CCOR,RR
FONT.PROPERTIES 21 n[IX,I,SDR] | n(BIX+BI)+ n/a
(sum of)BSDR
GLYPH MAPPING 22 IX.E, BIX+BE+ +IXR,ER
SEI BS+BI+ SR.+IR
IX,SDR BIX+BSDR IXR,n/a
SYMBOL LIBRARY LIST 23 nSF nBS SR

Additional description of the elements in table 4:

Code Description

1 METAFILE VERSION: has 1 parametcr:

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

21
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2 METAFILE DESCRIPTION: has 1 parameter:

P1: (string fixed) metafile description string

3 VDC TYPE: has 1 parameter:

P1: (enumerated) VDC TYPE: valid values are

0 VDC values specified in integers
1  VDC values specified in reals

4 INTEGER PRECISION: has 1 parameter:

P1: (integer) integer precision: valid values are 8, 16, 24 or 32
5 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 bit for sign)
P3: (integer) field width for fraction or fractional part

Legal combinations of values are

P1 | P2 | P3| Result

9. 423 | 32-bit floating point
12 52 | 64-bit floating point
16 | 16 | 32-bit fixed point
32 | 32 | 64-bit fixed point

—_—— O O

6 INDEX PRECISION: has {parameter:

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

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

P1: (integer) Colour index precision: valid values are 8,16,24,32
9 MAXIMUM COLOUR INDEX: has 1 parameter:

P1: (colour index) maximum colour index that may be encountered in the metafile.
10 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
P2: (direct colour value) maximum colour value

If the model is CIELAB, CIELUYV, or RGB-related then 3 parameters:

22
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11

12

13

14

15

16

17

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.

METAFILE ELEMENTS LIST: has 2 parameters:

P1: (integer) number of elements specified

P2: (index-pair array) List of metafile elements in this metafile. Each element is represented by
two values: the first is its element class code (as in table 2) and the second is its element id
code (as in table 3 to table 10). These codes are listed in annex C. The shorthand pseudo-
elements are represented by

drawing set: (-1,0)
drawing-plus-control set: -1,D)
version-2 set: (-1,2)
extended-primitives set: (-1,3)
version-2-gksm set: (-1,4)
version-3 set: (-1,5)

METAFILE DEFAULTS REPLACEMENT: has 1 parameter thatitself contains metafilg elements.
he structure and format is identical to appropriate metafile element(s).

FONT LIST: has a variable parameter list:

P1-Pn: (string fixed) n font names

CHARACTER SET LIST: has a variable niumber of parameter pairs; for each of these:
P1: (enumerated) CHARACTER SETTYPE: valid codes are

94-character G-set
96-character G-set
94-character multibyte G-set
96-character multibyte G-set
complete ¢ode

AW ~=O

P2: (string fixed)y'Designation sequence tail; see part 1, subclause 5.3.14.
CHARACTER CODING ANNOUNCER: has 1 parameter:
P1: (enumerated) character coding announcer: valid values are

0 Dbasic 7-bit
T basic 8-bit
2  extended 7-bit
3 extended 8-bit

NAME PRECISION: has 1 parameter:

P1: (name) name precision: valid values are 8, 16, 24 or 32
MAXIMUM VDC EXTENT: has 2 parameters:

P1: (point) first corner
P2: (point) second corner

23
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19

20

21

SEGMENT PRIORITY EXTENT: has 2 parameters:

Representation of each element

P1: (integer) minimum segment priority value: valid values are non-negative integers
P2: (integer) maximum segment priority value: valid values are non-negative integers

COLOUR MODEL: has 1 parameter:

P1: (index) colour model: valid values are

@)

OO WnNnhWN R~

1 RGB

2 CIELAB

3 CIELUV
4—CMYK

5 RGB-related

>5 reserved for registered values.
OLOUR CALIBRATION: has 13 parameters

P[l: (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

PR: (real) reference white value X component

P3: (real) reference white value Y component

B4: (real) reference white value Z component

H5: (real) 3x3 RGB calibration matrix: Xr, Xg, Xb, Yr, Yg, Yb, Zr, Zg, Zb.

R6: (real) 3x3 ABC transformation matrix: Ra, Rb, Rc, Ga, Gb, Gc, Ba, Bb, Bc

F7: (integer) number of 16oKup table entries (=n), valid values are non-negative integers.
F8: (colour component) 2n red lookup table entries: R, R’.

R9: (colour component) 2n green lookup table entries: G, G’.

R10: (colour component) 2n blue lookup table entries: B, B’.

R11: (integer).number of grid locations (=m), valid values are non-negative integers.

R12: (direct’eolour list) m CMYK grid locations.

R13: (m*(3'real)) m XYZ grid locations, each being: CIEXYZ-X, CIEXYZ-Y, CIEXYZ-%
HONT-PROPERTIES: has a variable number of parameter 3-tuples (P1,P2,P3); each patameter 3-
tupl¢ contains

P1: (index) property indicator, valid values are

NN A W~

font index

standard version

design source

font family

posture

weight

proportionate width
included glyph collections
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9  included glyphs
10 design size

11
12
13
14

minimum size
maximum size
design group
structure

>14 reserved for registered values

P2: (integer) priority, valid values are non-negative integers.
P3: (structured data record) property value record, each record contains a smglc member and is

(string fixed))design source

(string ‘fixed) font family

records are

(index) font index, valid values are positive integers.

(integer) standard version, valid values are

alues of the

[(integer: i_IX) (integer: 1) (index: font-index)]
| [(integer: i_I) (integer: 1) (integer: standard-version)]
| [(integer: i_SF) (integer: 1) (string fixed: design-source)]
| [(integer: i_SF) (integer: 1) (string fixed: font-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-collegtions)(n)]
| [(integer: i_UI32) (integer: m) (included-glyphs)(m)]
| [(integer: i_R) (integer: 1) (real: design-size)]
| [(integer:i_R) (integer: 1) (real: mininfum-size)]
| [(integer: i_R) (integer: 1) (real: maximum-size)]
| [(integer: i_UIB) (integer: 3) (design-group)]
| [(integer: i_IX) (integer: 1) (index: structure)]

NOTES

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/IEC 8632-1. For example i_IX represents the designgtor for data
type IX, which is assigned the value 2.

2 See note 17 table 1, for additional SDR formatting requirements.

1.\ for ISO/IEC 9541:1991, first version

(index)-posturervalid-valuesare
0 not applicable
1 upright
2 oblique
3 back slanted oblique
4 italic
5  back slanted italic
6 other

>6 reserved for registered values

(index) weight, valid values are

25
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26

not applicable
ultra light
extra light
light

semi light
medium

semi bold
bold

extra bold
ultra bold

Voo nNhWN—O

(indg

(index list) included glyph collections: one or morégharacter set indexes.
(index list) included glyphs: 1 or more AFII 32+bit glyph identifiers of type UI32.

(rea)) design size: valid values are positivereals.

(re

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

(index) structure: valid-values are

x) proportionate-width, valid values are

(rej) minimum size: valid values are-positive reals.

) maximum size: valid values'are positive reals.

YPH MAPPING: has 6-parameters:

S9—Teserved foT ICgistered vatues

not applicable
ultra condensed
extra condensed
condensed

semi condensed
medium

semi expanded
expanded

extra expanded
ultra expanded
reserved for registered values

Voo WnhwWN—~O

\"
O

0  undefinéd or not applicable

1 solid

2 Soutline

%2)" reserved for registered values

T

P1:
P2:
P3:

P4:
P5:

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

(string fixed) basis set designation sequence tail: valid values are as for CHARACTER SET

LIST.
(integer) octets per code (=m), valid values are positive integers.
(index) glyph source, valid values are

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

Representation of each element

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

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

NOTES

3 The code list is a list of run length specifiers, (UI8,mUI8), where each specifier encodes a sequence
of 1 or more character codes. The first octet is the run count. If the first octet of the specifier equals 1,
then only the single explicitly specified m-octet code is encoded (m is the value of P4). If the first octet
is greater than 1, then the m-octet code is the base of a run sequence. Each of code in the sequence is 1
greater than the previous code. The glyph-name sequence 1s "parallel” to the code sequence. The glyph
names are associated with the corresponding codes, and when there is a run longer thanl g the codes,
there is also a run longer than 1 in the glyph names. Each glyph name in a run is 1 greater thap its prede-
Cessor.

4  See note 17, table 1, for additional SDR formatting requirements.
23 5YMBOL LIBRARY LIST: has a variable parameter list

P1-Pn: n symbol library names (string fixed), the first name in_the.list is assigned to index 1, the
econd to index 2, etc.

27
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7.4 Picture descriptor elements

Table 5 — Encoding of picture descriptor elements

Element Element | Parameter| Parameter | Parameter
Class 2 Id Type List Range
Length
SCALING MODE 1 E.R (FP) BE+BFP {0,1},FPR
COLOUR SELECTION MODE 2 E BE {0,1}
LINE WIDTH
SPECIFICATION
MODE 3 E BE {0..3}
MARKER SIZE
SPECIFICATION
MODE 4 E BE {0..3}
EDGE WIDTH
SPECIFICATION
MODE 5 E BE {0..3}
VDC EXTENT 6 2P 2BP VDCR
BACKGROUND COLOUR 7 CD BCD CCOR
DEVICE VIEWPORT 8 2VP 2BVP VCR
DEVICE VIEWPORT
SPECIFICATION MODE | 9 E.R(FP) BE+BFP {0,122} , FPR
DEVICE VIEWPORT
MAPPING 10 3E 3BE {0,1}
{0,1,2)
{0,1,2}
LINE REPRESENTATION 11 2IX, 2BIX+ +IXR,IXR,
SS,CO BSS+BCO | +SSR,COR
MARKER REPRESENTATION 12 2IX, 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,
2IX 2BIX IXR +IXR
EDGE REPRESENTATION 15 21X, 2BIX+ +IXR,IXR,
SS,CO BSS+BCO | ++SSR,COR
INTERIOR STYLE
SPECIFICATION MODE | 16 E BE {0..3}

28
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Table 5 — Encoding of picture descriptor elements (concluded)

Picture descriptor elements

d/floating
, then the

Element Element | Parameter | Parameter Parameter
Class 2 Id Type List Range
Length
LINE AND EDGE TYPE
DEFINITION 17 IX,SS,nl BIX+BSS+nBI | -IXR,+SSR,++IR
HATCH STYLE DEFINITION | 18 IX.E BIX+BE+ -IXR,{0,1},
4SS.,SS 4BSS+BSS+ ++SSR,+SSR
Inl, BI+nBI+ +IR,++IR
GEOMETRIC PATTERN
DEFINITION 19 IXN, BIX+BN+ +IXR,NR
2P 2BP VDCR
Additiomal description of the elements in table 5:
Code Description
1 CALING MODE: has 2 parameters:
1: (enumerated) scaling mode: valid values are
0  abstract scaling
1 metric scaling
P2: (real) metric scaling factor, ignored if R1=0
This parameter is always encoded.as floating point, regardless of the value of the fixg
flag of REAL PRECISION. Ifia REAL PRECISION (floating, n, m) has preceded
precision used is n,m. If a REAL PRECISION element for floating point has not precgded, then
a default precision of 9,23/(32-bit floating point) is used.
2 COLOUR SELECTION MODE: has 1 parameter:
P1: (enumerated) celour selection mode:
0 index&d colour mode
1  directcolour mode
3 [ _INE WIDTH SPECIFICATION MODE: has 1 parameter:
P1; ((enumerated) line width specification mode: valid values are
0 absolute
1 scaled
2 fractional
3 mm
4 MARKER SIZE SPECIFICATION MODE: has 1 parameter:

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

0 absolute
1 scaled

2 fractional
3  mm

29
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5

10

11

30

EDGE WIDTH SPECIFICATION MODE: has 1 parameter:

P

1: (enumerated) edge width specification mode: valid values are
0  absolute
1 scaled
2 fractional
3 mm

VDC EXTENT: has 2 parameters:

P

P2r—(poimnt) secorrd cormer

BACKGROUND COLOUR: has 1 parameter:
P1: (direct colour) background colour.
DEVICE VIEWPORT: has 2 parameters:

P1: (viewport point) first corner
P2: (viewport point) second corner

DEVICE VIEWPORT SPECIFICATION MODE: has 2 parameters:

P1: (enumerated) VC specifier: valid values are

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

DEEVICE VIEWPORT MAPPING: has 3 parameters:

P

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

L
P

1. (point) first corner

Representation of each element

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

This parameter is always encoded as floating point, regardless of the value of the fixed
flag of REAL PRECISION. If a REAL PRECISION (floating, n, m) has precedced,
precision used is n,m. If a REAL PRECISION element for floating point has not prece
a default precision of 9,23 (324bit floating point) is used.

[: (enumerated) isotropy flag: valid values are

0 not forced
1 forced

/floating
then the
led, then

0 left
1-<centre
2~ right
B:~{enumerated) vertical alignment flag: valid values are
0  bottom
1  centre
2  top
INE REPRESENTATION: has 4 parameters:
1: (index) line bundle index
P2: (index) line type: valid values are
1  solid
2 dash
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3  dot

4  dash-dot

5 dash-dot-dot

>5 reserved for registered values

negative for private use

P3: (size specification) line width: see part 1, subclause 5.1 for its form.

T WOTTAN AA
LU 11UIN 1VLD

P4:. (colour) line colour: its form depends on COLOUR S

12 MARKER REPRESENTATION: has 4 parameters:

ISO/IEC 8632-3:1992 (E)

Picture descriptor elements

PiGndex)markerbundieindex
P2: (index) marker type: valid values are
1 dot
2 plus
3 asterisk
4 circle
5 cross

>5 reserved for registered values
negative for private use

13 TEXT REPRESENTATION: has 6 parameters:

P1: (index) text bundle index
P2: (index) text font index
P3: (enumerated) text precision: valid values are

0  string
1  character
2 stroke

P4: (real) character spacing
P5: (real) character expansion factor

14 FILL REPRESENTATION: has 5 parameters:

P1: (index):fill ‘area bundle index
P2: (enumerated) interior style: valid values are

P3: (size specification) marker size: see part 1, subclause .1 for its form.
P4: (colour) marker colour: its form depends on COLOUR SELECTION MODE.

P6: (colour) text coleur; its form depends on COLOUR SELECTION MODE

0" hollow

1  solid

o) pattern
2—pattern

3 hatch

4  empty

5  geometric pattern
6 interpolated

P3: (colour) fill colour: its form depends on COLOUR SELECTION MODE

P4: (index) hatch index: the following values are standardized:

1 horizontal

2 vertical

3 positive slope
4  negative slope

31
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5  horizontal/vertical crosshatch

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

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

P1: (index) edge bundle index
P2: (index) edge type: the following values are standardized:

DOTICE

dash-dot

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

N H W
[N
o
-t

P3. (size specification) edge width: see part 1, subclause 5.1 for its form:
P4: (colour) edge colour: its form depends on COLOUR SELECFION MODE.

16 INTERIOR STYLE SPECIFICATION MODE: has 1 parameter;

P1: (enumerated) valid values are

0  absolute
1  scaled
2 fractional
3 mm
17 LINE AND EDGE TYPE DEFINITION:has a variable parameter list:
P1l: (index) line type, valid values are‘negative.
P2: (size specification) dash cyclé.repeat length: see part 1, subclause 5.1 for its form.
P3-P(n+2): (integer) list of n dash elements
18 HIATCH STYLE DEFINITION: has a variable parameter list:
Pl: (index) hatch index, valid values are negative.
P2: (enumerated) style indicator: valid values are

0 parallel
1  cross hatch

PB: (4(size specification)) hatch direction vectors specifier (x,y,x,y): see part 1, subclause .1 for its
form.

PAT(3ize specification) duty cycie fengtirsee part 1, subctause S-tfor s formm
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

P3: (point) first corner point

P4: (point) second corner point

32
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7.5 Control elements

Table 6 — Encoding of control elements

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 E2I1 BE+2BI {0,1},
{9,12,16,32},
{23,52,16,32}
AUXILIARY COLOUR 3 CO BCO COR
TRANSPARENCY 4 E BE {0y}
CLIP RECTANGLE 5 2P 2BP VDCR
CLIP INDICATOR 6 E BE (0,1}
LINE CLIPPING MODE 7 E BE {0,1,2}
MARKER CLIPPING MODE 8 E 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
CONTEXT 12 N BN NR
PROTECTION REGION
INDICATOR 17 21X 2BIX +IXR,{0,1,2}
GENERALIZED TEXT
PATH MODE 18 E BE {0,1,2}
MITRE LIMIT 19 R BR ++RR
TRANSPARENT CELL COLOUR:. (7,20 E,CO BE+BCO {0,1},COR
Additignal description of the elemnents in table 6:
Code IDescription
1 VDC INTEGERPRECISION: has 1 parameter:
P1: (intéger) VDC integer precision; legal values are 16, 24 or 32; the value 8 is not pernjitted.
2 VDC REAL PRECISION: has 3 parameters:

0 floating point format
1 fixed point format

P2: (integer) field width for exponent or whole part (including 1 bit for sign)
P3: (integer) field width for fraction or fractional part

Legal combinations of values are

33
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34
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Result

Pl | P2 | P3
0 9 |23
0 12 | 52
1 16 | 16
1 32 | 32

32-bit floating point
64-bit floating point
32-bit fixed point
64-bit fixed point

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

P1: (colour) auxiliary colour

TRANSPARENCY: : has 1 parameter:

P

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

1  on: transparent background is required
_IP RECTANGLE: has 2 parameters:

. (point) first corner

LIP INDICATOR: has 1 parameter:

C
P
P2: (point) second corner
C
P

I: (enumerated) clip indicator: valid values are

0 off
1 on

INE CLIPPING MODE: has 1 parameter:

Pll: (enumerated) clipping mode: valid values-are
0 locus
1  shape

i

2 locus then shape

TARKER CLIPPING MODE:-has 1 parametcr:

P1: (enumerated) clipping mode: valid values are
0 locus
1  shape

2 locus-then shape
DGE CLIPPING MODE: has 1 parameter:

0  off: auxiliary colour background is required

H1: (ertumerated) clipping mode: valid values are
O—tocus
1  shape
2 locus then shape

NEW REGION: has no parameters
SAVE PRIMITIVE CONTEXT: has 1 parameter:

P1: (name) context name

RESTORE PRIMITIVE CONTEXT: has 1 parameter:

P1: (name) context name
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17 PROTECTION REGION INDICATOR: has 2 parameters:

P1: (index) region index
P2: (index) region indicator: valid values are

1 off
2 clip
3 shield

18 GENERALIZED TEXT PATH MODE: has 1 parameter:

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

ISO/IEC 8632-3:1992 (E)

Control elements

0 off
1  non-tangential
2  axis-tangential

19 MITRE LIMIT: has 1 parameter:

P1: (real) mitre limit

20 TRANSPARENT CELL COLOUR: has 2 parameter:

P1: (enumerated) transparency indicator, valid values are

0 off
1 on
P2: (colour) transparent cell colour specifier
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7.6 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
PISJOINT POLYLINE 2 up uB? VDCR
POLYMARKER 3 nP nBP VDCR
TEXT 4 PE.,S BP+BE+ VDCR,{0,1};
BS SR
RESTRICTED TEXT 5 2VDC,P, 2VDC+BP+ ++VDCR,VDCR,
ES BE+BS {0,1,SR
APPEND TEXT 6 ES BE+BS {0,13;SR
POLYGON 7 nP nBP VBCR
POLYGON SET 8 n(P,E) n(BP+BE) VDCR,{0..3}
CELL ARRAY 9 3p,31, 3BP+3BI+ VDCR +IR ++IR,
E,CLIST BE+nBCO {0,1},COR
GENERALIZED DRAWING
PRIMITIVE 10 LInP,D 2BI4nBP+ IR,++IR,
BS VDCR,SR
RECTANGLE 11 2P 2BP VDCR
CIRCLE 12 P,VvDC BP+BVDC VDCR,
++VDCR
CIRCULAR ARC
3 POINT 13 3p 3BP VDCR
CIRCULAR ARC
3 POINT CLOSE 14 3P.E 3BP+BE VDCR,{0,1}
CIRCULAR ARC
CENTRE 15 P4AVDC, BP+4BVDC+ VDCR,VDCR,
vDC BVDC ++VDCR
CIRCULAR ARC
CENTRE CLOSE 16 PAVDC, BP+4BVDC+ VDCR,VDCR,
VDC.E BVDC+BE ++VDCR,{0,1}
ELLIPSE 17 3p 3BP VDCR
ELLIPTICAL ARC 18 3P,4VDC 3BP+4BVDC VDCR,VDCR
ELLIPTICAL-ARC CLOSE 19 3P,4VDC, | 3BP+4BVDC+ | VDCR,VDCR,
E BE {0,1}
CIRCULAR ARC CENTRE
REVERSED 20 PA4VDC, BP+4BVDC+ VDCR,VDCR,
vDC BVDC ++VDCR
CONNECTING EDGE 21 n/a 0 n/a
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Table 7 — Encoding of graphical primitive elements (concluded)

Element Element | Parameter | Parameter Parameter
Class 4 Id Type List Range
Length
HYPERBOLIC ARC 22 3P.4VDC 3BP+4BVDC VDCR
PARARBOLIC ARC 23 3p 3BP VDCR
NON-UNIFORM B-SPLINE 24 2L,nP, 2BI+nBP+ +IR,VDCR,
(n+m)R (n+m)BR+ ++RR
2R 2BR ++RR
NON-UNIFORM RATIONAL
B-SPLINE 25 21,nP, 2BI+nBP+ +IR,VDCR,
(n+m)R (n+m)BR+ ++RR,
2R 2BR+ ++RR
nR nBR #+RR
POLYBEZIER 26 IX,4nP(or) | BIX+4nBP(or) §1,23,
(3n+1)P BIX+(3n+1)P VDCR
POLYSYMBOL 27 IX,nP BIX+nBP +IXR,VDCR
BITONAL TILE 28 IX,1 BIX+BIX ++IXR,++IR,
2CO 2BCO+ COR
SDR,BS BSBR.,BBS n/a,BSR
TILE 29 IX,I BIX+BI ++IXR,++IR,
I,SDR,BS BI+BSDR+BBS | ++IR,n/a,BSR

Additignal description of the elements in table 7:

Code IDescription

1

POLYLINE: has a variable parameter-Iist:

P1-Pn: (point) n (X,Y) polyline-vertices
DISJOINT POLYLINE: has a variable parameter list:

P1-Pn: (point) n (X;Y¥) line segment endpoints
POLYMARKER?T has a variable parameter list:

P1-Pn: (point) n (X,Y) marker positions
TEXT: has 3 parameters:

[ia%i

L HTANDY P Hion
1. \HUIIIL} LUAL P\'Olllull

P2: (enumerated) final/not-final flag: valid values are
0 not final
1 final

P3: (string) text string

RESTRICTED TEXT: has 5 parameters:

P1: (vdc) delta width
P2: (vdc) delta height
P3: (point) text position

37
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38

P4:

P5:

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

0 not final
1 final

(string) text string

APPEND TEXT: has 2 parameters:

P1:

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

P2:
POLYGON: has a variable parameter list:

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

(string) text string

POLYGON SET: has a variable parameter list of pairs of values, each of which has the fi pllowing

form:

P(i): (point) (X,Y) polygon vertex
P(i+1): (enumerated) edge out flag, indicating closures and edge visibility: valid values are

ELL ARRAY: has 8 parameters:

N N = OO =

. (enumérated) cell representation mode: valid values are

0 invisible

1  visible

2 close, invisible
3 close, visible

(point) corner point P
(point) corner point Q
(point) corner point R
(integer) nx

(integer) ny

(integer) local colour precision: valid values are 0, 1, 2, 4, 8, 16, 24, and 32. If thg value is
zero (the ‘default~colour precision indicator’ value), the COLOUR (INDEX) PRECISION for
the picture indicates the precision with which the colour list is encoded. If the value is non-
zero, the-precision with which the colour data is encoded is given by the value.

0-<run length list mode
1~ packed list mode

PS8:

(colour list) array of cell colour values.

If the COLOUR SELECTION MODE is ‘direct’, the values will be direct colour values. If the
COLOUR SELECTION MODE is ‘indexed’, the values will be indexes into the COLOUR
TABLE.

If the cell representation mode is ‘packed list’, the colour values are represented by rows of
values, each row starting on a word boundary. If the cell representation mode is ‘run length’,
the colour list values are represented by rows broken into runs of constant colour; each row
starts on a word boundary. Each list item consists of a cell count (integer) followed by a colour
value. With the exception of the first run of a row, the integer count of each run immediately
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10

11

12

13

14

15

16

follows the colour specifier of the preceding run with no intervening padding.
GENERALIZED DRAWING PRIMITIVE: has a variable parameter list:

P1: (integer) GDP identifier

P2: (integer) n, number of points in ‘list of points’
P3-P(n+2): (point array) list of points

P(n+3)...: (data record) GDP data record

The parameter P2 is required to determine where the coordinate data ends and the data rccord
begins. Data records are bound as strings in this encoding.

RECTANGLE: has 2 parameters:

P1: (point) first comer
P2: (point) second comer

CIRCLE: has 2 parameters:

P1: (point) centre of circle
P2: (vdc) radius of circle

CIRCULAR ARC 3 POINT: has 3 parameters:

P1: (point) starting point
P2: (point) intermediate point
P3: (point) ending point

CIRCULAR ARC 3 POINT CLOSE: has 4 parameters:

P1: (point) starting point

P2: (point) intermediate point

P3: (point) ending point

P4: (enumerated) type of arc closureivalid values are

0  pie closure
1  chord closure

CIRCULAR ARC CENTRE: has 6 parameters:

P1: (point) centre of circle

P2: (vdc) delta X for start vector
P3: (vdc) delta‘Y for start vector
P4: (vdc)delta X for end vector
P5: (vdc)delta Y for end vector
P6: (vdc) radius of circle

CIRCULAR ARC CENTRE CLOSE: has 7 parameters:

P1: (point) centre of circle

P2: (vdc) delta X for start vector

P3: (vdc) delta Y for start vector

P4: (vdc) delta X for end vector

P5: (vdc) delta Y for end vector

P6: (vdc) radius of circle

P7: (enumerated) type of arc closure: valid values are

0 pie closure
1 chord closure

39
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17

18

19

20

21
22

23

24

ELLIPSE: has 3 parameters:

P1: (point) centre of ellipse
P2: (point) endpoint of first conjugate diameter
P3: (point) endpoint of second conjugate diameter

ELLIPTICAL ARC: has 7 parameters:

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

Representation of each element

P5: (vdc) delta Y for start vector
P6: (vdc) delta X for end vector
P7: (vdc) delta Y for end vector

ELLIPTICAL ARC CLOSE: has 8 parameters:

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: (vdc) delta Y for start vector

P6: (vdc) delta X for end vector

P7: (vdc) delta Y for end vector

P8: (enumerated) type of arc closure: valid values are

0 pie closure
1 chord closure

CIRCULAR ARC CENTRE REVERSED: has 6 parameters:

P1: (point) centre of circle

P2: (vdc) delta X for start vector
P3: (vdc) delta Y for start vector
P4: (vdc) delta X for end\yector
P5: (vdc) delta Y for end vector
P6: (vdc) radius oficircle

CONNECTING 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

ra: (vdc) start vector X COmpoOncIi
P5: (vdc) start vector y component
P6: (vdc) end vector x component
P7: (vdc) end vector x component

PARABOLIC ARC: has 3 parameters:

P1: (point) tangent intersection point
P2: (point) start point
P3: (point) end point

NON-UNIFORM B-SPLINE: has a variable parameter list:


https://iecnorm.com/api/?name=2b04181e71e2658fd2bfa83ccb5683a7

ISO/IEC 8632-3:1992 (E)

Representation of each element Graphical primitive elements

25

26

27

28

P1: (integer) spline order (=m)

P2: (integer) number of control points (=n)
P(3)-P(2+n): (points) array of control points
P(3+n)-P(2+2n+m): (real) list of knots, of length n+m.
P(3+2n+m): (real) parameter start vaiue

P(4+2n+m): (real) parameter end value

NON-UNIFORM RATIONAL B-SPLINE: has a variable parameter list:

. (integer) spline order (=m)
D" - (1nfpnnr\ nnmhpr of r'nntrn] points (—rﬂ

r=r Ibv v iUV Vi VUAALAUVIS PR

P(3)-P(2+n): (points) array of control points
D(3+n)-P(2+2n+m): (real) list of knots, of length n+m.
P(3+2n+m): (real) parameter start value

’(4+2n+m) (real) parameter end value

P(5+2n+m)-P(4+3n+m): (real) list of weights, of 1

POLYBEZIER: has a variable parameter list:

_._._‘_a._.hd
;._a

P1: (index) continuity indicator: valid values are

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

P2-Pn: (point) list of point sequences: each sequenge defines a single bezier curve and coptains 4 or
3 points according to the continuity indicator values 1 or 2, respectively (if the ind]cator is 2,
the first curve, and only the first, is defined by 4 points).

POLYSYMBOL.: has a variable parameterlist:

P1: (index) symbol index
P2-P(n+1): (point) n symbol positiorn points.

BITONAL TILE: has 6 parameters:
P1: (index) compressiontype: valid values are

null background

null forggnound

T6

T4-1-dimensional

T4 2-dimensional

bitmap (uncompressed)

run length

>6 reserved for registered values

o' b LN = O

P2: (integer) row padding indicator: valid values are non-negative integers.

P3: (colour) cell background colour
P4: (colour) cell foreground colour
P5 (structured data record) method-specific parameters, valid values are

[null_SDR], for compression types 1-5,
[(integer: i_T), (integer: 1), (integer: run-count precision)], for type=6,

as defined in the Register, for type>6.

41
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NOTE 1 See note 17, table 1, for additional SDR formatting requirements.
P6 (bitstream) compressed cell colour specifiers
29 TILE: has S parameters:
P1: (index) compression type: valid values are

null background
null foreground
T6

m Aot al

T4 1-dimensional

T4 2-dimensional

bitmap (uncompressed)

run length

>6 reserved for registered values

NN W = O

PP: (integer) row padding indicator: valid values are non-negative integers.

PB: (integer) cell colour precision: valid values are as for the local c¢olour precision pf CELL
ARRAY.

Py (structured data record) method-specific parameters, valid valuesare

[null_SDR], 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 SBR/formatting requircments.

P5: (bitstream) compressed cell colour specifiers

4?2
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7.7 Attribute elements

Table 8 — Encoding of attribute elements

Element Element | Parameter | Parameter| Parameter
Class 5§ Id Type List Range
Length
LINE BUNDLE INDEX 1 IX BIX +IXR
LINE TYPE z IX BIX XK
LINE WIDTH 3 SS BSS ++SSR
LINE COLOUR 4 CO BCO COR
MARKER BUNDLE INDEX 5 IX BIX +IXR
MARKER TYPE 6 X BIX IXR
MARKER SIZE 7 SS BSS +HSSR
MARKER COLOUR 8 CO BCO COR
TEXT BUNDLE INDEX 9 X BIX +IXR
TEXT FONT INDEX 10 X 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},
RR 2BR 2RR

CHARACTER SET INDEX 19 IX BIX +IXR
ALTERNATE CHARACTER

SET INDEX 20 IX BIX +IXR

(continued)
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Table 8 — Encoding of attribute elements (concluded)

Representation of each clement

FILL BUNDLE INDEX 21 | IX BIX +IXR
INTERIOR STYLE 22 | E BE {0..6}
FILL COLOUR 23 | CO BCO COR
HATCH INDEX 24 | IX BIX IXR
PATTERN INDEX 25 | IX BIX +IXR
EDGE BUNDLE
INDEX 26 | IX BIX +IXR
EDGE TYPE 27 | IX BIX IXR
EDGE WIDTH 28 S5S BSS FFSSR
EDGE COLOUR 29 | CO BCO COR
EDGE VISIBILITY 30 | E BE {0,1}
FILL REFERENCE POINT 31 | P BP VBCR
PATTERN TABLE 32 | IX,31, BIX+3BI+ +IXR,+IR,
nx*nyCO nx*nyBCO ++IR,COR
PATTERN SIZE 33 | 4SS 4BSS SSR
COLOUR TABLE 34 | CInCD BCI+nBCD CIR,CCOR
ASPECT SOURCE FLAGS 35 | n(E,E) n(2BE) {0..17},
{0,1}
PICK IDENTIFIER 36 | N BN NR
LINE CAP 37 | IXJIX 2BIX +IXR
LINE JOIN 38 | IX BIX +IXR
LINE TYPE CONTINUATION 39 | IX BIX +IXR
LINE TYPE INITIAL OFFSET 40 | R BR ++RR
TEXT SCORE TYPE 41 | n(IXiE) nBIX+nBE IXR,{0,1}
RESTRICTED TEXT TYPE 42 | IX BIX +IXR
INTERPOLATED INTERIOR 43~~1X,2nSS 2BIX+2nBSS+ {1..3}.SSR,
I, mRkCO | BI+mBR+kBCO | +IR,RR,COR
EDGE CAP 44 | IXIX 2BIX +IXR
EDGE JOIN 45 | IX BIX +IXR
EDGE TYPE CONTINUATION | 46 | IX BIX +IXR
EDGE TYPE INITIAL OFFSET | 47 | 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
SYMBOL ORIENTATION 51 | 4VvDC 4BVDC VDCR
tionaldescription of the elements in table 8:

Code Description

1

1: (index) line bundle index
LINE TYPE: has 1 parameter:

1 solid
2 dash
3 dot

LINE BUNDLE INDEX: has 1 parameter:

P1: (index) line type: the following values are standardized:
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4  dash-dot

5 dash-dot-dot

>5 reserved for registered values
negative for private use

3 LINE WIDTH: has 1 parameter:
P1: (size specification) line width: see part 1, subclause 5.1 for its form.

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:
P1: (index) marker type: the following values are standardized:

1 dot

2 plus

3 asterisk

4  circle

5 cross

>5 reserved for registered values
negative for private use

7 MARKER SIZE: has 1 parameter:

P1: (size specification) marker size: see partZl, subclause 5.1 for its form.
8 MARKER COLOUR: has 1 parameter; its form depends on COLOUR SELECTION MODE:
P1: (colour) marker colour

9 TEXT BUNDLE INDEX: has 1"parameter:
P1: (index) text bundle index

10 TEXT FONT INDEX; has 1 parameter:
P1: (index) textfontindex

11 TEXT PRECISION: has 1 parameter:

P1: (enumerated) text precision: valid values are

0, string
1  character
7 Stroke

12 CHARACTER EXPANSION FACTOR: has 1 parameter:

P1: (real) character expansion factor
13 CHARACTER SPACING: has 1 parameter:
P1: (real) additional inter-character space
14 TEXT COLOUR: has 1 parameter; its form depends on COLOUR SELECTION MODE:

P1: (colour) text colour

45
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16

17

18

19

20

21

22

46

CHARACTER HEIGHT: has 1 parameter:
P1: (vdc) character height.
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

TEXT PATH: has 1 parameter:

Representation of each element

Pl: (enumerated) text path: valid values are

0 right
1 left

2 up

3  down

TEXT ALIGNMENT: has 4 parameters:

0 normal horizontal

1 left

2  centre

3 right

4  continuous horizontal

PR: (enumerated) vertical alignment

0 normal vertical

1 top

2 cap

3 half

4  base

5  bottom

6  continuous verti¢al

3: (real) continuous horizontal alignment
4 (real) continuous vertical alignment

P
&
(HARACTERSET INDEX: has 1 parameter:
A
A
B

1: (index)character set index

1s){(index) alternate character set index

Pl: (enumerated) horizontal alignment: valid values ares:

[LTERNATE CHARACTER SET INDEX: has 1 parameter:

FILL BUNDLE INDEX: has 1 parameter:
P1: (index) fill bundle index
INTERIOR STYLE: has 1 parameter:

P1: (enumerated) interior style: valid values are

0  hollow
1 solid
2 pattern
3 hatch
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4  empty
5  geometric pattern
6 interpolated

23 FILL COLOUR: has 1 parameter; its form depends on COLOUR SELECTION MODE:
P1: (colour) fill colour

24 HATCH INDEX: has 1 parameter
P1: (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

25 PATTERN INDEX: has 1 parameter

N AW N =

P1: (index) pattern index

26 EDGE BUNDLE INDEX: has 1 parameter:

P1: (index) edge bundle index

27 EDGE TYPE: has 1 parameter:

P1: (integer) edge type: the following value§are standardized:

1 solid

2 dash

3  dot

4  dash-dot

5  dash-dot-dot

>5 reserved for registered values
negative for private use

28 |§DGE WIDTH;has'1 parameter:
1: (size specification) edge width: see part 1, subclause 5.1 for its form.
29 EDGE COLOUR: has 1 parameter; its form depends on COLOUR SELECTION MODE:

P1: \(¢olour) edge colour

30 EDGE-VISIBIEIT Y- hastparameter:
P1: (enumerated) edge visibility: valid values are

0 off
1 on

31 FILL REFERENCE POINT: has 1 parameters:
P1: (point) fill reference point
32 PATTERN TABLE: has 5 parameters:

P1: (index) pattern table index
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33

34

35

36

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

P3: (integer) ny, the dimension of colour array in the direction of the PATTERN SIZE height vec-
tor

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

P5: (colour array) pattern definition

PATTERN SIZE: has 4 parameters:
P1: (size specification) pattern height vector, x component: see part 1, subclause 5.1 for its form.
P2: (size specification) pattern height vector, y component: see part 1, subclause 5.1 for its form.
PE. L"-i-‘-‘;;- wye '-;"“ s R e aH ..--...'. - *, .

P4: (size specification) pattern width vector, y component: see part 1, subclause 5.1 forits

NOTE 1 Pattern size may only be ‘absolute’ (VDC) in Version 1 and 2 metafiles. In Version'3 mctafiles it
mjly be expressed in any of the modes which can be selected with INTERIOR STYLE-SPECIFICATION
MPDE.

CPOLOUR TABLE: has 2 parameters:
P

1: (colour index) starting colour table index
P2: (direct colour list) list of direct colour values (3-tuples or 4-tuples of direct colour components
(CCOy

ABPECT SOURCE FLAGS: has up to 18 parameter-pairs, gorresponding to each attribute that may
bg¢ bundled; each parameter-pair contains the ASF type and the ASF value:

~
Q

numerated) ASF type; valid values are

line type ASF

line width ASF

line colour ASF
marker type ASF
marker size ASF
marker colour ASF
text font index ASF
text precision ASF
character expansion. factor ASF
character spacing ASF
text colour, ASF
interior style¢ ASF

fill coleur ASF
hateh.index ASF
pattern index ASF
edge type ASF

edge width ASF

edge colour ASF

=

Lo~ s o=

— e b ek bt ek e = \D OO I ON DA WN = O

N O\[or

(enumerated) ASF value; valid values are

0 individual
1 bundled

PICK IDENTIFIER: has 1 parameter:

P1: (name) pick identifier
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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

N A W —

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

ISO/MEC 8632-3:1992 (E)

Attribute elements

1  unspecified

2 butt

3 match

>3 reserved for registered values

38 [LINE JOIN: has 1 parameter:
P1: (index) line join indicator: the following values are standardized;

1  unspecified

2 mitre
3 round
4  Dbevel

>4 reserved for registered values
39 LINE TYPE CONTINUATION: has 1 parameter:
P1: (index) continuation mode: the followingvalues are standardized:

1 unspecified

2 continue

3 restart

4  adaptive continue

>4 reserved for registéred values

40 LINE TYPE INITIAL OFFSET: has 1 parameter:
P1: (real) line pattern offsct
41 TEXT SCORE TYPE: has 1 parameter:

ardized for the score type:

right score

left SCOLES

P1-Pn: list<of score type, score indicator pairs (index,enumerated): the following valueg are stand-

through score
kendot
>4 reserved for registered values

A WP =

valid values for the score indicators are

0 off
1 on

42 RESTRICTED TEXT TYPE: has 1 parameter:

P1: (index) restriction type: the following values are standardized:

49


https://iecnorm.com/api/?name=2b04181e71e2658fd2bfa83ccb5683a7

ISO/IEC 8632-3:1992 (E)

Attribute elements

43

45

46

basic

boxed-cap

boxed-all

isotropic-cap

isotropic-all

justified

>6 reserved for registered values

INTERPOLATED INTERIOR: has a variable parameter list:

AN D WN -

P1: (index) style: valid values are

Representation of each element

1  parallel

2 elliptical

3 triangular

>3 reserved for registered values

. (2n(size specification)) reference geometry: see part 1, subclause
: (integer) number of stages (=m)
P4: (real) array of m stage designators

I3

P$: (colour) array of k colour specifiers: k=3 for triangular, m+1 othefwise.

EDGE CAP: has 2 parameters:

P|: (index) edge cap indicator: the following values are standardized:

1  unspecified

2 butt

3 round

4  projected square

5  triangle

>5 reserved for registered values

PP: (index) dash cap indicator: validvalues are

1 unspecified

2  butt

3 match

>3 reserved for.registered values

DGE JOIN: has(1 parameter:

av Bl vy

1 _~wunspecified

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

5.1 forits form.

2, mitre
¥ round
4 bevel

>4 reserved for registered values

EDGE TYPE CONTINUATION: has 1 parameter:

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

1 unspecified

2 continue

3 restart

4  adaptive continue

>4 reserved for registered values
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48

49

50

51

EDGE TYPE INITIAL OFFSET: has 1 parameter:
P1: (real) edge pattern offset

SYMBOL LIBRARY INDEX: has 1 parameter:
P1: (index) symbol library index

SYMBOL COLOUR: has 1 parameter:

P1: (colour) symbol colour

SYMBOL SIZE: has 3 parameters:

ISO/IEC 8632-3:1992 (E)

Attribute elements

P1: (enumerated) scale indicator: valid values are

0 height
1  width
2  both

P2: (vdc) symbol height
P2: (vdc) symbol width

SYMBOL ORIENTATION: has 4 parameters:

P1: (vdc) up vector x component
P2: (vdc)up vector y component
P3: (vdc) base vector x component
P4: (vdc) base vector y component
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7.8 Escape element

Table 9 — Encoding of escape element

Element | Element | Parameter| Parameter| Parameter

Class 6 Id Type List Range
Length

ESCAPE | 1 I.D BI+BS IR,SR

Additiongl description of the elements in table 9:

Code Dejscription
1 EBCAPE: has 2 parameters:

P]: (integer) escape identifier
P?: (data record) escape data record; data records are bound asstriags in this encoding.
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Table 10 — Encoding of external elements

ISO/IEC 8632-3:1992 (E)

External elements

Element Element | Parameter| Parameter| Parameter

Class 7 Id Type List Range
Length

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

APPLICATION DATA | 2 LD BI+BS IR;SR

hal description of the elements in table 10:

Code Description

1

MESSAGE: has 2 parameters:

P1: (enumerated) action-required flag: valid values are
0 no action

1  action

P2: (string fixed) message string

APPLICATION DATA: has 2 parameters:

P1: (integer) identifier

P2: (data record) application data record; data records are bound as strings in this encoding.
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7.10 Segment control and segment attribute elements

Representation of each element

Table 11 — Encoding of segment elements

Element Element | Parameter | Parameter | Parameter
Class 8 Id Type List Range
Length
COPY SEGMENT 1 NA4R BN+4BR+ | NR,RR,
2VDC, 2BVDC— VDER;
E BE {0,1}
INHERITANCE FILTER 2 nE,E (n+1)BE {0..693,{0,1}
CLIP INHERITANCE 3 E BE {0;1}
SEGMENT TRANSFORMATION | 4 N/A4R, BN+4BR+ 4 NR,RR,
2VDC 2BVDC VDCR
SEGMENT HIGHLIGHTING 5 N.E BN+BE NR,{0,1}
SEGMENT DISPLAY PRIORITY | 6 NI BN#4BI NR,++IR
SEGMENT PICK PRIORITY 7 N,I BN+BI NR,++IR

Addjtional description of the elements in table 11:

Cod

e Description
COPY SEGMENT: has 3 parameters:

P1: (name) segment identifier

0: no
1:  yes

all: (real)-xscale component

al2: (real)x rotation component

a21:(real) y rotation component

a22:)(real) y scale component

al3: (vdc) x translation component

a23: (vdc) y translation component
P3: (enumerated) segment transformation application: valid values are

P2: The next 6 values are componeiits of a transformation matrix consisting of a scaling and rota-
tion portion (2 x 2 R) and-a translation portion (2 x 1 VDC). In the binary entoding this is
expressed as a 2 x 3 matrix of the form:

54

INHERITANCE FILTER: has two parameters. The first is a list of up to 70 attribute or group

designators. The second is a single setting value.

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

line bundle index
line type

line width

line colour

line clipping mode
marker bundle index
marker type

AN A W —=O
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7

8

9

10
11
12
13
14
15
16

marker size

marker colour

marker clipping mode
text bundle index

text font index

text precision

character expansion factor
character spacing

text colour

character height

ISO/IEC 8632-3:1992 (E)

Segment control and segment attribute elements

17
18
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
x5
46

47

“T7

character orientation
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 control
all

line type asf

48
49
50
51
52
53
54
55
56
57
58

WISttt

line colour asf
marker type asf
marker size asf
marker colour asf
text font index asf
text precision asf
character expansion factor asf
character spacing asf
text colour asf
interior style asf

fill colour asf
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59 hatch index asf
60 pattern index asf
61 edge type asf

62 edge width asf
63 edge colour asf
64 line asfs

65 marker asfs

66 text asfs

67 fill asfs

68 edge asfs

Representation of each element

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
78 edge cap

79 edge join

80 edge type continuation
81 edge type initial offset
82 symbol library index
83 symbol colour

84 symbol size

85 symbol orientation

86 symbol attributes

PR: (enumerated) setting: valid values\are

0  state list
1 segment

3 (LIP INHERITANCE: has-1 parameter

o]

1: (enumerated) ¢lipiinheritance: valid values are

0 state list
1 interSection

4 SEGMENTTRANSFORMATION: has 2 parameters:

'1'1

 (name) segment identifier

o)

’) The next 6 values are components of a transformation mamx consisting of a scaling|and rota-

tion portion (2 x 2 R) and a translation portion (2 x 1 VDC). In the binary encoding this is

expressed as a 2 x 3 matrix of the form:

all: (real) x scale component

al2: (real) x rotation component
a21: (real) y rotation component
a22: (real) y scale component

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

5 SEGMENT HIGHLIGHTING: has 2 parameters:

56


https://iecnorm.com/api/?name=2b04181e71e2658fd2bfa83ccb5683a7

ISO/IEC 8632-3:1992 (E)

Representation of each element Segment control and segment attribute elements

P1: (name) segment identifier
P2: (enumerated) highlighting: valid values are

0 nommal
1 highlighted

6 SEGMENT DISPLAY PRIORITY: has 2 parameters:

P1: (name) segment identifier
P2: (integer) segment display priority: valid values are non-negative integers

7 $EGMENT-PICKPRIORITY: has2 paramelers:

P1: (name) segment identifier
P2: (integer) segment pick priority: valid values are non-negative integers
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