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Foreword

ISO
form

ISO/IEC 8632-2:1992 (E)

the International Organization for Standardization) and IEC (the International Electrotechnica] Commission)
the specialized system for worldwide standardization. National bodies that-aré members of ISO or IEC

parti¢gipate in the development of International Standards through technical ‘Committees established by the
respective organization to deal with particular fields of technical activity. ISO and IEC technichl committees

colla

liaisdn with ISO and IEC, also take part in the work.

porate in fields of mutual interest. Other international organizations, gevetnmental and non-gopernmental, in

In th¢ field of information technology, ISO and IEC have established avjoint technical committee, ISO/IEC JTC 1.
Draf{ International Standards adopted by the joint technical committee are circulated to national bodies for voting.
Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

Interpational Standard ISO/IEC 8632-2 was prepared by Joint Technical Committee ISO/IEC JTC |, Information

technology.

This

1SO/
grap

Anngx A forms an integral part of this part of ISO/IEC 8632.

b
Rart 2: Character encoding
I
I

second edition cancels and replaces the first editién (ISO 8632-2:1987), which has been technidally revised.

EC 8632 consists of the following partsy under the general title Information technology — Computer
hics — Metafile for the storage and transfér of picture description information :

art 1: Functional specification

lart 3: Binary encoding

bart 4: Clear text encoding

vii
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Introduction

0.1 Purpose of the character encoding

The Charagter Encoding of the Computer Graphics Metafile (CGM) provideS a representation

bf the

Metafile syntax intended for situations in which it is important to minimize the size of the metafile or
transmit thg metafile through character-oriented communications services. )The encoding uses compact

representatipn of data that is optimized for storage or transfer between computer systems.

If minimizing the processing overhead is more important than data cempaction, an encoding such

as the

Binary Enc¢ding contained in ISO/IEC 8632-3 may be more appropriate. If human rcadability is th¢ most
important driterion, an encoding such as the Clear Text EnCoding in ISO/IEC 8632-4 may be| more

appropriate.

0.2 Objectives

This encodipg was designed with the following objectives:

a)  rejgular syntax: All elements of thermetafile should be encoded in a uniform way so that parsing

the metafile is simple;

b)  cgmpactness: The encoding-should provide a highly compact metafile, suitable for systemf with

restricted storage capacity or transfer bandwidth;

c) extensibility: the €ncoding should allow for future extensions;

d)  transportability:Sthe encoding should be suitable for use with transport mechanisms designed for

character-otiénted data based on a standard national character set derived from ISO/IEC 644.

0.3 Metafjlé-Characteristics

Each CGM command follows a simple regular syntax. Thus, new commands can be added in a future revi-
sion of ISO/IEC 8632 such that existing CGM interpreters can recognize (and ignore) the new commands.
Also, new operands can be added to existing commands in the future revision of the standard such that

existing CGM interpreters can recognize (and ignore) the additional operands.

Each CGM operand follows a simple regular syntax. Operands are variable in length. This permits small

values to be represented by the smallest number of bytes.

viii
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Metafile characteristics Introduction

A certain range of operand values of standard commands have been reserved for private use; the remaining
range is either standardized or reserved for future standardization.

0.4 Relationship to other International Standards

The Character Encoding has been developed in collaboration with the ISO subcommittee responsible for
character sets and coding, ECMA, and CEPT. The encoding conforms to the rules for code extension
specified in ISO 2022 in the category of complete coding system.

The representation of character data in this part of ISO/IEC 8632 follows the rules of ISOAEC 646 and ISO
2022.

For ceftain elements, the CGM defines value ranges as being reserved for registration The valugs and their
meanings will be defined using the established procedures (see ISO/IEC 8632-1; sub-clause 4.12{)

X
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INTERNATIONAL STANDARD ISO/IEC 8632-2:1992 (E)

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

Part2:
Character encoding

1 Scope

This part of ISO/IEC 8632 specifies a character encoding of the Computer Graphics Metafile. For d¢ach of
the elements specified in ISO/IEC 8632-1 an encoding is specified.

This encoding of the Computer Graphics.Metafile provides a highly compact represcentation of the mtafile,
suitable forf applications that require the metafile to be of minimum size and suitable for transmissiqn with
character-ofiented transmission serviees.
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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 ISOEC 8632 are encouraged to investi-
gate the possibility of applying the most recent editions of the standards listed below. Members of IEC and
ISO maintain registers of currently valid International Standards.

ISO/IEC[646: 199 Jnformationtechnology —1SQ 7-bit coded character set for information interchange.

ISO 2020:1986, Information processing — 1SO 7-bit and 8-bit coded character sets — Code extensiontpchniques.
ISO 2375:1985, Data processing — Procedure for registration of escape sequences.

ISO 6429:1988, Information processing — Control functions for 7-bit and 8-bit coded chdracter sets.
ECMA 96, Graphics Data Syntax for a multiple Workstation Interface.

CEPT, Revision of T/CD 6.1 Videotex Presentation Layer Data Syntax.
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3 Notational conventions

The bits of the bit combinations of the 7-bit code are identified by b7, b6, b5, b4, b3, b2, and b1, where b7
is the highest-order, or most-significant, bit and bl is the lowest-order, or least-significant, bit.

The bit combinations may be interpreted to represent integers in the range 0 to 127 in binary notation by
attributing the following weights to the individual bits:

Bit: b7 | b6 | bS | b4 | b3 | b2 | bl
Weight: | 64 | 32 | 16 | 8 4 2 1

In this pajt of ISO/IEC 8632, the bit combinations are identified by notation of the Torm x/y, whdre x is a
number i the range 0 to 7 and y is a number in the range O to 15. The correspondence between the nota-
tions of the form x/y and the bit combinations consisting of the bits b7 to bl is, ds follows:

— x |s the number represented by b7, b6, and b5 where these bits arg ‘given the weights 4, 2, and 1
reppectively;

— y |s the number represented by b4, b3, b2, and bl where thege bits are given the weights 8, #, 2, and
1 respectively.

The notafions of the form x/y are the same as those used, tolidentify code table positions, where| x is the
column nimber and y is the row number.

A 7-bit cpde table consists of 128 positions arranged-ifi eight columns and sixteen rows. The colymns are
numbered O to 7 and the rows are numbered 0 to 15. “Figure 1 shows a 7-bit code table.

An example illustrates the 7-bit code: "1/11"réfers to the bit combination in column 1, row 11 ofjthe code
table, binpry 0011011.

The bits ¢f the bit combinations of the-8-bit code are identified by b8, b7, b6, bS, b4, b3, b2, and b1, where
b8 is the highest-order, or most-sighificant, bit and b1 is the lowest-order, or least-significant, bit.

The bit cpmbinations may be interpreted to represent integers in the range 0 to 255 in binary nofation by
attributing the following wéights to the individual bits:

Bit: b8 | b7 | b6 | bS | b4 | b3 | b2 | bl
Weight: | 128 | 64 | 32 | 16 | 8 4 2 1

Using thds¢aveights, the bit combinations of the 8-bit code are interpreted to represent numbers in the range
01to 255.

In this part of ISO/IEC 8632, the bit combinations are identified by notation of the form xx/yy, where xx and
yy are numbers in the range 00 to 15. The correspondence between the notations of the form xx/yy and the
bit combinations consisting of the bits b8 to bl is as follows:

— xx is the number represented by b8, b7, b6, and bS where these bits are given the weights 8, 4, 2, and
1 respectively;

— yy is the number represented by b4, b3, b2, and b1 where these bits are given the weights 8, 4, 2, and
1 respectively.

The notations of the form xx/yy arc the same as those used to identify code table positions, where xx is the
column number and yy is the row number. An 8-bit code table consists of 256 positions arranged in sixtcen
columns and sixteen rows. The columns and rows arc numbered 00 to 15. Figure 2 shows an 8-bit code

3
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7-Bit and 8-Bit code tables

table.

Notational conventions

An example illustrates the 8-bit code: 04/01 represents the 8-bit byte 01000001, whereas 4/1 represents the
7-bit byte 1000001.

3.2 Code extension techniques vocabulary

In describing the characters that may occur within string parameters, certain terms imported from other
standards (e.g., ISO 2022) are useful. In the context of the CGM, these terms, and the concepts to which
they refer. apply only within the string parameters of the TEXT, APPEND TEXT, and RESTRICTED

TEXT

3.21
ACO

which
unuseq
The m

3.2.2

A C1
code.

are re

metafile elements.

CO sets

banings of CO controls within string parameters are described in 6.9:3

1 sets

string parameters by agreement between the intefchanging parties.

charadter set to be used as both the G1 and G2 sets. The G-sets may be "invoked into" (causeq

col
table.

used ¥
extend
ment 1

or by

ates which character set is t0-be the GO set. ALTERNATE CHARACTER SET INDEX

pther-means agreed upon by the interchanging parties.

et is a set of 30 control characters represented in a 7-bit code by 0/0 to 143, except 0/}
shall be unused, and in an 8-bit code by 00/00 to 01/15, except 00/14\@and 00/15 which shall be
. CO sets occupy columns 0 and 1 of a 7-bit code table or columns 00 ard 01 of an 8-bit

ket is a set of up to 32 control characters represented by, bit combinations 08/00 to 09/15
C1 sets occupy columns 08 and 09 of the 8-bit codé.table. In a 7-bit code the C1 contr
resented by 2-byte escape sequences. This CGM ‘encoding reserves the bit combinati¢ns 9/8 and
9/12 (ESC 5/8 and ESC 5/12 in a 7-bit environment ESC = 1/11); these shall not be part of th
string [parameters. Other C1 control characters fromother standards, such as ISO 6429, may be

-sets (GO, G1, G2, G3) are coded character sets of 94 or 96 characters. CHARACTER N

4 and 0/15

code table.

in an 8-bit
bl functions

e content of
used within

ET INDEX
lesignates a
to occupy)

s 2 through 7 of a<7-bit code table, or columns 02 through 07 and 10 through 15 of ap 8-bit code
This encoding of thé CGM uses the GO and G1/G2 sets within string parameters. The G3
vithin the string parameters of conforming metafiles; this requires selection of the exten
ed 8-bit mode'in the CHARACTER CODING ANNOUNCER. The CGM does not pro
o explicitly ‘designate the G3 sets; this may be done within a text string in accordance wit]

set may be
ied 7-bit or
vide an ele-
h ISO 2022,
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Notational conventions Code extension techniques vocabulary

by - 0 0 0 0 1 1 1 1
be - 0 0 1 1 0 0 1 1
Bntb' L:m 0 1 0 1 0 1 0 1
st;.t;alt;at;-m 0 1 2 3 4 5 6 7

o[ofofo] ©

oloJo]1| 1

ofof1]o] =2

olo|1]1] 3

olt{o|o] 4

o[t|o|1] 5

of1|1|o] 6

?ééé ; T;)E A G-SET OF

94 OR 96

1{0j0J1} 9 SET BIT COMBINATIONS

t{o]1]o| 10

t{of 11}t

t{1{o}o] 12

1[1fe1] 13

1ftef1{o] 14

M1f1[1] 15

Figure 1 — The 7-bit code table
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Code extension techniques vocabulary

Notational conventions

00 01 02 03 04 05 06 O7 08 09 10 LY 12 13 14 15

0 02/0 10/0
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7( CO "GL" SET OF C1 "GQIZ' oSRETg é)F

8 SeT BIT g(é)lM%?Ni%ONs SET BIT COMBINATIQNS
10
11
12
13

14

10 07/15 15/15

Figure 2 — The 8-bit code table
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4 Entering and leaving the metafile environment

4.1 Implicitly entering the metafile environment

The CGM coding environment may be entered implicitly, by agreement between the interchanging parties.
This is suitable only if there is not to be any interchange with services using other coding techniques.

ing the CGM coding environment from ISO 2022

ange with services using the code extension techniques of ISO 2022, the CGM coding

ment shall be designated and invoked from ISO 2022 environment by the following escape sequenc

ESC2/5F

where ESC is the bit combination 1/11, and F refers to a bit combination that will-be assigned by
Registratijon Authority for ISO 2375.

The first

bit combination occuring after this escape sequence will then( represent the opcode of

metafile glement.

After the
after the

coding ervironment:

ES

This not
of coded
2/5 F seq

" 2/54/0

bnly returns to the ISO 2022 coding environment, but also restores the designation and in
character sets to the state that existedprior to entering the CGM coding environment with
hence. (The terms "designation” and "invocation" are defined in ISO 2022.)

environ-

-
L.

the ISO

a CGM

end of one or more metafiles (i.e., after the END METAEILE element) or between pictdres (i.e.,
END PICTURE element), the following escape scquénce may be used to return to the I$O 2022

vocation
the ESC
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5 Method of encoding opcodes

Each metafile element is composed of one opcode and parameters as required. The opcodes are coded as a
sequence of bit combinations from columns 2 and 3 of the code chart. The encoding technique supplies:

5.1 Eneodingtechniqueofthe basic opcode set

The ba
column

b8

+-4----- oo +

| X

+-4----- R +
The "X
For doyble-byte opcodes the first byte is from column 3 and the second byte is from column 2

code chart. Bits b4 to bl of the first byte and bits b5 to bl of‘the second byte are used to
opcodef:

b8

+_.
X

+ -

The bi
space

The ba

52 E

The b4
EXTE]

the basic opcode set;

extension opcode sets.

bl b8 bl

see 5.2).
sic opcode set, supplied by this éncoding technique consists of 496 opcodes, being:
16 single-byte opcodes (from column 2);

15 x 32 = 480 double-byte opcodes (first byte from column 3 except bit combination 3
byte from column2,or 3).

ktension mechanism

sic opcode set can be extended with an unlimited number of extension opcode sets by m

The Nltheextensio 2 X
EOS. The three possible formats of an opcode from the N-th extension opcode set are

sic opcode set consists of single-byte and double-byte opcodes. Single-byte opcodeq are from
2 of the code chart. Bits b4 to bl are used to encode the opcode. The format is asifollows:

" bit (bit b8) is the parity bit (or omitted bit) in a 7-bit environment." In an 8-bit environnjent it is O.

or 3 of the
bncode the

| combination 3/15, the EXTEND OPCODE SPACE (EOS) allows extension of the basic opcode

15, second

cans of the

ND QPCODE SPACE code (EOS, 3/15).

Opcode format Extension codes Basic opcode set codes

1 <EOS>. . .<EOS> <2/x>

n times

ps the code
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Method of encoding opcodes Extension mechanism
2 <EOS>. . .<EOS> <3/y> <2/z>
R |
I
n times
3 <EOS>. . .<EOS> <3/y> <3/z>
S I
|
n times
<EOS> 3 3/15
x =0,1,..,15
y =0,1...,14
z =0,1,.,15
n =0,1....

er of opcodes supplied by this encoding technique (basiciopcode set plus extension opdode sets)
is 496*(n+1), where n is the number of extension sets. (Each extension set has 496 opcodes — 16 single-
des plus 480 double-byte codes.)

5.3 Opg¢ode assignments

Table 1 lists the opcode assignments for the CGM ¢lements. All opcodes are from the basic opcode set.
They are|organized as follows: single-byte opcodes are assigned to Graphical Primitive elements gxcept for
some of the Circular and Elliptical output elements, where double-byte opcodes with combination 3/4 for
the first pyte are assigned. All other metafile elements have double-byte opcodes with the follpwing bit
combinations for the first byte:

3/0 for Delimiter Elements

3/1 for Metafile Descriptor Elements

3/2 for Picture Descriptor Elements

3/3 for Control Elements

3/5-and 3/6  for Attribute Elements

3/7 for Escape and External Elements

3/8 for Segment Control Elements and Segment Attribute Elements
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Table 1 — Opcodes for metafile elements

Opcode 7-Bit coding | 8-Bit coding
BEGIN METAFILE opcode 3/0 2/0 03/0 02/0
END METAFILE opcode 3/0 2/1 03/0 02/1
BEGIN PICTURE opcode 3/0 2/2 03/0 0272
BEGIN PICTURE BODY opcode 3/0 2/3 03/0 02/3
END PICTURE opcode 3/0 2/4 03/0 02/4
BEGIN SEGMENT opcode 3/0 2/5 03/0  02/5
END SEGMENT opcode 3/0 2/6 03/0 0276
BEGIN FIGURE opcode 3/0 2/7 03/0 0277
END FIGURE opcode 3/0 2/8 03/0."\.02/8
BEGIN PROTECTION REGION opcode 3/0 2/12 03/0-" 02/11
END PROTECTION REGION opcode 3/0 2/13 03/0  02/13
BEGIN COMPOUND LINE opcode 3/0 2/14 03/0 02/14
END COMPOUND LINE opcode 3/0 2/15 03/0  02/11
BEGIN COMPOUND TEXT PATH opcode 3/0 3/0 03/0  03/0
END COMPOUND TEXT PATH opcode 3/0 3/1 03/0  03/1
BEGIN TILE ARRAY opcode 3/0 32 03/0  03/2
END TILE ARRAY opcode 3/0 3/3 03/0 0373
METAFILE VERSION opcode 3/1 2/0 03/1  02/0
METAFILE DESCRIPTION opcode 3N 2/1 03/1  02/1
VDC TYPE opcode N 2/2 03/1 0272
INTEGER PRECISION opcode 31 2/3 03/1 0273
REAL PRECISION opcode 3/ 2/4 03/1  02/4
INDEX PRECISION opcode 31 2/5 03/1  02/5
COLOUR PRECISION opcode 3/1 2/6 03/1 02/6
COLOUR INDEX PRECISION opcode 3/1 211 03/1  02/7
MAXIMUM COLOUR INDEX opcode 3/1 2/8 03/1  02/8
COLOUR VALUE EXTENT jopcode 311 2/9 03/1 0209
METAFILE ELEMENT LIST opcode 3/1 2/10 03/1  02/1
BEGIN METAFILE DEFAULTS REPLACEMENT opcode | 3/1 2/11 03/1  02/1
END METAFILE DEFAULTS REPLACEMENT opcode 3/1 2/12 03/1  02/1]
FONT LIST opcode 31 2/13 03/1  02/1]
CHARACTER SET LIST opcode 3/1 2/14 03/1  02/14
CHARACTER CODING ANNOUNCER opcode 3N 2/15 031 02/11
NAME®PRECISION opcode 3/1 3/0 03/1  03/0
MAXIMUM VDC EXTENT opcode 31 3n 03/1  03/1
SEGMENT PRIORITY EXTENT opcode 3N 312 03/1 032
COLOUR MODEL opcode 3/ 3/3 03/1  03/3
COLOUR CALIBRATION opcode R7A 3/4 03/1 03/4
FONT PROPERTIES opcode 3/1 3/5 03/1 03/5
GLYPH MAPPING opcode 3/1 3/6 03/1  03/6
SYMBOL LIBRARY LIST opcode 311 3/7 03/1  03/7

10
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Table 1 — Opcodes for metafile elements (continued)

Opcode 7-Bit coding 8-Bit coding
SCALING MODE opcode 32 2/0 03/2 02/0
COLOUR SELECTION MODE opcode 32 2/1 03/2 02/1
LINE WIDTH SPECIFICATION MODE opcode 3R 2/2 03/2 02/2
MARKER SIZE SPECIFICATION MODE opcode 3R 2/3 03/2 02/3
EDGE WIDTH SPECIFICATION MODE opcode 3R 2/4 03/2 02/4
VBE-EXTENTopode 32——245—1—-0312——02/5
BACKGROUND COLOUR opcode 32 2/6 03/2 02/6
DEVICE VIEWPORT opcode 32 2/7 03/2 0217
DEVICE VIEWPORT SPECIFICATION MODE opcode | 3/2 2/8 03/2 02/8
DEVICE VIEWPORT MAPPING opcode 3/2 2/9 0372 02/9
LINE REPRESENTATION opcode 32 2/10 | 03/2 02/10
MARKER REPRESENTATION opcode 312 2/11 | 0372 02/11
TEXT REPRESENTATION opcode 32 2/12,03/2 02/12
FILL REPRESENTATION opcode 312 2% 7 03/2 02/13
EDGE REPRESENTATION opcode 32 2/14 | 03/2 02/14
INTERIOR STYLE SPECIFICATION MODE opcode 3/2 2/15 | 03/2 02/15
LINE AND EDGE TYPE DEFINITION opcode 312 3/0 03/2 03/0
HATCH STYLE DEFINITION opcode 82 311 03/2 0311
GEOMETRIC PATTERN DEFINITION opcode 312 32 03/2 0372
VDC INTEGER PRECISION opcode 3/3 2/0 03/3 02/0
VDC REAL PRECISION opcode 3/3 2/1 03/3 021
AUXILIARY COLOUR opcode 3/3 2/2 03/3 022
TRANSPARENCY opcode 3/3 2/3 03/3 02/3
CLIP RECTANGLE opcode 3/3 2/4 03/3 02/4
CLIP INDICATOR opcode 3/3 2/5 03/3 02/5
LINE CLIPPING MODE opcode 3/3 2/6 03/3 02/6
MARKER CLIPPING MODE jopcode 3/3 2/7 03/3 02/7
EDGE CLIPPING MODE-opcode 3/3 2/8 03/3 02/8
NEW REGION opcode 3/3 2/9 03/3 02/9
SAVE PRIMITIVE €ONTEXT opcode 3/3 2/10 | 03/3 02/10
RESTORE PRIMITIVE CONTEXT opcode 3/3 2/11 | 03/3 02/11
PROTECTION REGION INDICATOR opcode 3/3 3/0 03/3 03/0
GENERALIZED TEXT PATH MODE opcode 3/3 31 03/3 03/1
MITRE LIMIT opcode 3/3 3/2 03/3 03/2
TRANSPARENT CELL COLOUR opcode 3/3 3/3 03/3 03/3
POLYLINE opcode 2/0 02/0
DISIQINT POI. YT INE opcode 2/1 02/1
POLYMARKER opcode 212 02/2

TEXT opcode 2/3 02/3
RESTRICTED TEXT opcode 2/4 02/4

APPEND TEXT opcode 2/5 02/5
POLYGON opcode 2/6 02/6
POLYGON SET opcode 2/7 02/7

CELL ARRAY opcode 2/8 02/8
GENERALIZED DRAWING PRIMITIVE opcode 2/9 02/9
RECTANGLE opcode 2/10 02/10

11
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Table 1 — Opcodes for metafile elements (continued)

Opcode 7-Bit coding | 8-Bit coding
CIRCLE opcode 3/4 2/0 03/4  02/0
CIRCULAR ARC 3 POINT opcode 3/4 2/1 03/4 02/1
CIRCULAR ARC 3 POINT CLOSE opcode 3/4 2/2 03/4 02/2
CIRCULAR ARC CENTRE opcode 3/4 2/3 03/4  02/3
CIRCULAR ARC CENTRE CLOSE opcode 3/4 2/4 03/4 02/4
ELLIPSE opcode 3/4 2/5 03/4  02/5
ELLIPTICAL ARC opcode 374 276 03/4—02/6
ELLIPTICAL ARC CLOSE opcode 3/4 2/7 03/4  02/7
CIRCULAR ARC CENTRE REVERSED opcode 3/4 2/8 03/4  02/8
CONNECTING EDGE opcode 3/4 2/9 03/4 02/9
HYPERBOLIC ARC opcode 3/4 2/10 03/4 02/10
PARABOLIC ARC opcode 3/4 2/11 03/4y" 02/11
NON-UNIFORM B-SPLINE opcode 3/4 2/12 03/4  02/12
NON-UNIFORM RATIONAL B-SPLINE opcode 3/4 2/13 03/4  02/13
POLYBEZIER opcode 3/4 2/14 03/4 02/14
POLYSYMBOL opcode 3/4 2105 03/4  02/15
BITONAL TILE opcode 3/4 3/0 03/4 03/0
TILE opcode 3/4 3N 03/4 03/1
LINE BUNDLE INDEX opcode 3/5 2/0 03/5 02/0
LINE TYPE opcode 3/5 21 03/5 02/1
LINE WIDTH 3/5 2/2 03/5 0272
LINE COLOUR opcode 3/5 2/3 03/5 2/3
MARKER BUNDLE INDEX opcode 3/5 2/4 03/5 02/4
MARKER TYPE opcode 3/5 2/5 03/5 02/5
MARKER SIZE opcode 3/5 2/6 03/5 02/6
MARKER COLOUR opcode 3/5 2/7 03/5 02/7
TEXT BUNDLE INDEX opcede 3/5 3/0 03/5 03/0
TEXT FONT INDEX opcode 3/5 N 03/5 03/1
TEXT PRECISION-opcode 3/5 32 03/5s 0372
CHARACTER EXPANSION FACTOR opcode 3/5 373 03/5 03/3
CHARACTER SPACING opcode 3/5 3/4 03/5 03/4
TEXT COLOUR opcode 3/5 3/5 03/5 03/5
CHARACTER HEIGHT opcode 3/5 3/6 03/s 03/6
CHARACTER ORIENTATION opcode 3/5 371 03/5 03/7
TEXT PATH opcode 3/5 38 03/5 03/8
TEXT ALIGNMENT opcode 3/5 3/9 03/5 03/9
CHARACTER SET INDEX opcode 3/5 3/10 03/5 03/10
ALTERNATE CHARACTER SET INDEX opcode | 3/5 3/11 03/5 03/11
FHEEBUNDEEINDEX-opeode 3/6 2/0 03/6—02/0
INTERIOR STYLE opcode 3/6 2/1 03/6 02/1
FILL COLOUR opcode 3/6 2/2 03/6 022
HATCH INDEX opcode 36 273 03/6 02/3
PATTERN INDEX opcode 3/6 2/4 03/6 02/4
EDGE BUNDLE INDEX opcode 3/6 2/5 03/6  02/5
EDGE TYPE opcode 3/6 2/6 03/6 02/6
EDGE WIDTH opcode 36 27 03/6  02/7
EDGE COLOUR opcode 3/6 2/8 03/6  02/8
EDGE VISIBILITY opcode 3/6 2/9 03/6  02/9
FILL REFERENCE POINT opcode 3/6 2/10 03/6  02/10

12
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Table 1 — Opcodes for metafile elements (concluded)

Opcode 7-Bit coding | 8-Bit coding
PATTERN TABLE opcode 3/6 2/11 03/6  02/11
PATTERN SIZE opcode 3/6 2/12 03/6 02/12
COLOUR TABLE opcode 3/6 3/0 03/6  03/0
ASPECT SOURCE FLAGS opcode 3/6 31 03/6  03/1
PICK IDENTIFIER opcode 3/6 312 03/6 032
LINE CAP opcode 3/5 2/8 03/5 02/8
LINE JOIN cpcode 3/5 2/9 03/502/9
LINE TYPE CONTINUATION opcode 3/5 2/10 03/5  02/10
LINE TYPE INITIAL OFFSET opcode 3/5 2/11 03/5 02/11
TEXT SCORE TYPE opcode 3/5 2/12 03/5  02/12
RESTRICTED TEXT TYPE opcode 3/5 2/13 03/5 02/13
INTERPOLATED INTERIOR opcode 3/5 2/14 03/5 02/14
EDGE CAP opcode 3/5 2/15 03/5+\C02/15
EDGE JOIN opcode 3/6 2/13 03/6~ 02/13

EDGE TYPE CONTINUATION opcode 3/6 2/14 03/6  02/14
EDGE TYPE INITIAL OFFSET opcode 3/6 2/15 03/6  02/15

SYMBOL LIBRARY INDEX opcode 3/6 3/3 03/6  03/3
SYMBOL COLOUR opcode 3/6 3/4 03/6  03/4
SYMBOL SIZE opcode 3/6 3/5 03/6 03/5
SYMBOL ORIENTATION opcode 3/6 3/6 03/6 03/6
ESCAPE opcode 3/7 2/0 03/7  02/0
DOMAIN RING opcode 3/7 3/0 03/7 03/0
MESSAGE opcode 3/7 2/1 03/7  02/1
APPLICATION DATA opcode 3/7 22 03/7 022
COPY SEGMENT opcode 3/8 2/0 03/8 02/0
INHERITANCE FILTERcopcode 3/8 2/1 03/8 02/1
CLIP INHERITANCE, opcode 3/8 2/2 03/8 022
SEGMENT TRANSEORMATION opcode | 3/8 2/3 03/8 0273
SEGMENT HIGHLIGHTING opcode 3/8 2/4 03/8 02/4
SEGMENT DISPLAY PRIORITY opcode 3/8 2/5 03/8 02/5
SEGMENT-PICK PRIORITY opcode 3/8 2/6 03/8 02/6

NOTE — There is<a06-no-op element in the character encoding. However, the character substitution mechanism
allows gg¢nerators.to.achieve this effect.

13
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6 Method of encoding parameters

The parameter part of a CGM element may contain one or more parameters, each parameter consisting of
one or more bytes.

All parameters are coded in columns 4 through 7. (However, the coded representation of a ‘string’ parame-
ter may include bit combinations from other columns of the code table — see the description of string
parameters in 6.9). The general format of a parameter byte is

b8 b1
Foddom - +
IX|1/b b b b b b
R R +

The "X'| (bit b8) is the parity bit (or omitted bit) in a 7-bit environment. In an 8-bit enyironment it is 0. Bit
b7 is thq parameter flag.

Except for ‘string’, ‘string fixed’, and ‘data record” parameters all parameters are encoded using ope or both
of two fprmats, Basic format or Bitstream format.

6.1 Bagic format

Each B{sic format parameter is coded as a sequence of one or morebytes, structured as follows:

b8 bl
R E ok ot R +
|X|1]e|ls|b b b bl first byte
sk ot +
b8 bl
B L E T R +
|X|1]e|b b blby'b|] 1last byte
B T ok e +

The "X[ (bit b8) is the pafity bit (or omitted bit) in a 7-bit environment. In an 8-bit environment t is 0. Bit
b7 is thg parameter flag.

"e" (b6 Jof each byte)is the extension flag. For single byte parameters, the extension flag is 0. Injmulti-byte
paramefers, thé:éxtension flag is 1 in all bytes except the last byte, where it is 0.

Bits bS|thfeugh b1 are the data bits of the parameter.

"s" is the sign bit; if equal to O then the integer is non-negative and il equal to I then the mfeger 1s negative.
The number zero shall always be coded as "plus zero" 4/0. The "minus zero" coding is reserved for special
usage (see 6.6.3).

The Basic format is used to encode
a)  enumerated types (E);
b) colour indices (CI);
¢)  colour components (CCO);
d)  indices other than colour indices (IX);

e) integers (I);

14
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) real numbers (R);

2) non-incremental coordinates.

h) fixed-precision 8-bit unsigned integers — octets (UIB);
i) fixed-precision 32-bit unsigned integers (UI32).

The most significant part of the parameter is coded in the first byte. The least significant part of the param-
eter is coded in the last byte.

6.2 Bitstream format

Each Bitsfream format parameter is encoded as a sequence of one or more bytes, structured .as.folloys:

b8 bl
R I +
|X]1|b b b b b b] first byte
B s R +
b8 bl
e R I +
[X|1]b b bbb b| last byte
R T +

The "X" {s the parity bit (or omitted bit) in a 7-bit environment. In an 8-bit environment it is 0. Bit b7 is
the paraneter flag.

Bits b6 through b1 are the data bits of the parameter.
The Bitstfeam format is used to encode:
a) incremental mode coordindtes’ (see 6.6.2);
b) colour direct (see 6.8);
c) colour index lists(See 6.8).
d) the compressed bitstream (BS) data type (see 6.15).

Bitstream| data are-packed in consecutive databits starting from high-numbered bits to lower-numbgred bits
of the first byte forthe most significant part of the bitstream data.

The end ¢f<4 Bitstream format parameter cannot be derived from the Bitstream format itself (the format is
not self-delmitingy—Instead;

— for incremental mcde coordinates, the end of the data (which identifies the end of the Bitstream for-
mat parameter) is identified by the <End of Block> code;

— for colour index lists, the number of bits needed to encode the colour index list (which identifies the
end of the Bitstream format parameter) is set by the COLOUR INDEX PRECISION element, or by
the local colour precision parameter (for those elements which contain such a parameter);

— for colour direct data, the number of bits needed to encode the data (which identifies the end of the
Bitstream format operand) is set by the COLOUR PRECISION element, or by the local colour pre-
cision parameter (for those elements which contain such a parameter).

— for compressed binary colour specifiers of Tile Array elements, the SOS/ST delimiters that are also
used for String operands arc used to delimit the Bitstream operand.

15
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6.3 Coding integers

Integers are coded as sequences of bytes in the range from 4/0 to 7/15 in the Basic format. If a byte is from
columns 4 or 5 of the code table, it is either the last byte in the integer’s coded representation or it is a
single-byte integer. A multi-byte integer begins with a byte from columns 6 or 7 of the code table.

The structure of integer parameters is as illustrated for Basic format (see 6.1). "bbb..." are bits representing
the magnitude of the integer. The most significant part of the parameter is coded in the first byte. The least
significant part of the parameter is coded in the last byte.

Any integer-can-be : h-leading g
6/0 4/3 are both valid codings for the integer "+3"; h
redundant codings.

3 are—all zero—For-example—~1/3 and 6/0
owever, efficient metafile generators shetild avoid such

The size of integer parameters is limited by the current INTEGER PRECISION value.
Integets in the range of -15 to +15 can be coded as single bytes.

(integer: +1) =4/1 (integer: -1) = 5/1
(integer: +15) = 4/15 (integer: -15) = 5/15

Larger] integers require more bytes.

(integer: +16) = 6/0 5/0 (integer: -16) = #/0.,5/0
(integer: +1034) = 6/1 6/04/10 (integer: -1034) = 7/1 6/0 4/10

6.4 Coding real numbers

Each real number is coded as an integer mantissa followed by an optional exponent, both coded {n the Basic
formag. The exponent is the power of two-by which the integer mantissa is to be multiplied.

The exponent may be implicitly defined-as a default exponent, which is then omitted in the Real format, or
the exponent may be coded explicitly ‘as the second part of the Real format:

<real format> = <mantissa part> [<exponent part>]

Depending on the "exponent allowed" parameter of the REAL PRECISION element, one of th¢ bits in the
first byte of the mantissa tells whether the exponent follows. If the "exponent follows" bit in the{mantissa is
zero, qr if REAL/PRECISION has specified that there is to be no "exponent follows" bit, then the exponent
is omifted and (@ default value is assumed which is set by another parameter of the REAL PRE(ISION ele-
ment.

Note thatthe coding of real VDC coordinates is controlled by VDC REAL PRECISION, nof by REAL
PRECISION, and that the rules for default exponents in real VDC coordinates are slightly different (see 6.5
and 6.6).

The mantissa is an integer which is coded in the Basic format. The first byte takes one of two forms,
depending on whether or not REAL PRECISION has specified that an "exponent follows" bit is to be
included. The format is as follows (first byte):

16
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Method of encoding parameters Coding real numbers
b8 bl
R s st S R + {if explicit exponent allowed = ‘allowed’,
[X|1]e|s|p|b b b] i.e. the exponent-follows bit is present}
+ot-t-t-tot----- +
or
b8 bl
s s e s + {if explicit exponent allowed = ‘forbidden’,
|X|1]e|s|b b b b] i.e. there is no exponent-follows bit}
+-d-t-tF------- +
b8 bl
ks Tt S +
[X|1le|b b b b b] {last byte}
ik ik T +

"e" is the extension flag, see 6.1 for a description.
"s" is the sign bit (bit b5 of the first byte): O for a positive mantissa,1 for a negative mantissa.

Here "p| is the exponent-follows bit. If the current "explicit exponent allowed" value of the REAL PRECI-
SION element is ‘allowed’, bit b4 of the first byte of a mantissa is used as the "exponent follows" bit: 1 if
an explifit exponent follows, 0 if no exponent follows thémantissa (then the default exponent set|by REAL
PRECISION is assumed). If the current "explicit exponent allowed" value of the REAL PRECISION ele-
ment is [ forbidden’, bit b4 of the first byte is used:as-a databit and the default exponent set by REAL PRE-
CISION is assumed.

The exponent is coded as an integer in Basic\format, see 6.3.
Mantissps or exponents of "minus zero;' are not allowed and reserved for future use.

For example, suppose that REAL-PRECISION has specified that each real parameter is to be cod¢d with an
"expongnt follows" bit in its mantissa. In that case, the binary numeral +1.110010110011 is coded as fol-
lows:

(real:(binary +1.11 00101 10011)

= _S{mantissa: +111 00101 10011, "exponent-follows")
(exponent: -12)

R E SR R B e T B e S +
= IXJITITOTITT T 17 JXJITITO O T 0 1] [XTIT0JT 0 0 I 1] {mantissa}
el ST S S B o ST S + ottt +
R ki ok IR +
IX]1]0{1]1 1 0 O] {exponent}
A s St S +

= 6/15 6/5 5/3 5/12

Again, suppose that REAL PRECISION has specified that real paramcters are to be coded without
exponents and without exponent-follows bits in their mantissas, and that the default exponent is to be -13.
In that case, binary +1.110010110011 is coded as follows:

17
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(real: binary +1.110010110011)

= (mantissa: +1110 01011 00110)

et h R s et i SR +
= |X|1]1]0fj1 1 1 O] [X|1}1]0 1 0 1 1| [X|1]0]0 O 1 1 O] {mantissa}
Rt ot T et o e b T +

= 6/14 6/11 4/6

6.5 Coging VDCs and points

A pointis a pair of VDC scalars. A VDC scalar is either an integer or real number ac¢ording tp whether
VDC TYPE is integer or real.

When VIDC TYPE is integer, the encodings of the VDC and point data types are @sdescribed in 6.3, Coding
Integers| The size of the VDC and point parameters is limited by the current YDC INTEGER PRECISION
value.

When V{DC TYPE is real, the encodings of the VDC and point data types are as described in 6.4, Coding
Real Numbers. The size of the VDC and point parameters is limited by the current VDC REAL PRECI-
SION value. Whether or not "exponent follows" bits are included-in the mantissas of VDCs and points is
determied by a parameter of VDC REAL PRECISION. The)default value for an omitted exppnent in a
VDC is|determined by the "default exponent” parameter.itt VDC REAL PRECISION. If the exponent is
omitted [from a point data type, a default exponent is assumied as follows:

— 1f the point is not in a point list, or is the firstpoint of a point list, the omitted exponent assumes the
efault value exponents of VDC parameters, as specified by VDC REAL PRECISION.

— If the point is in a point list, but is. 16t the first point of that point list, an omitted expgnent may
ssume a different value as follows) if the exponent is omitted from the x-component of a yeal point,
t defaults to the value of the exponent in the preceding x-component; similarly, an cxpopent omit-
ed from a y-component assumes the value of the exponent in the preceding y-coordinate.

6.6 Cqading point list parameters

Point lifts may be coded-with one or both of the following coding structures. These structures [are called
‘Displa¢ement Mod¢>and ‘Incremental Mode’. Both formats may be used within a single point list.

Individjal points-and the first point of each point list are always be coded in Displacement Modet The dis-
placem¢nt valites delta-x and delta-y are displacements measured from the origin, i.e. absolute|positions.
For point§<after the first point in a point list, each displacement is measured from the preceding ppint of the
point 1iST(This is true regardless of whelter e preceding point was coded i DispracementVlode or in
Incremental Mode).

6.6.1 Displacement mode

In Displacement Mode, each point is coded as a sequence of two VDCs. The first VDC value gives the x-
component of the point’s displacement from the preceding point, while the second VDC value specifics the
y-component of that displacement.

<P> = <VDC: delta x> <VDC: delta y>

18
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6.6.2 Incremental mode
The Incremental Mode is defined as a Differential Chain Code (DCC).

NOTE — Because of the difficulty of applying the DCC method effectively, the use of DCC coding is discouraged.
The DCC method may be removed in a future revision of this part of ISO/IEC 8632.

The data in this mode does not reflect actual coordinates, but defines steps (increments) from one coordinate
position to another. These increments are identified by points on a Ring. A Ring is a set of points on a
square whose centre is the previously identified point. The first centre point is encoded in Displacement
Mode.

A Ring is|characterized by its Radius (R) in Basic Grid Units (BGU), its Angular resolution (by'a {:«:tor P)
and its Direction (D). The maximum number of points on a Ring is 8R. The actual numbeof points on a
Ring with|a given Angular resolution factor p follows from

N=3R p=0,1,2,3
2P

N is requifed to be even.

The points on the Ring are numbered, starting at the Direction point*D, counter clockwise from (J to M-1
and clockpvise from -1 to -M, with M=N/2.

Following are examples of two Rings, both having Radius R=3. The Ring on the left has Angulat resolu-
tion factof p=0 and the one on the right has Angular resolution factor p=1.

8 7 6 5 4 4 3 2
9 | 3
10 |. 2 5 . 1
11 |. o1
12 |, . .0 6 . : .o
centere centre
11 |. -1
-10 |. ) -5 . -1
-9 |. . -3 .
54 4 3 2

The Direction of the Ring is given by the position of the point with number ZERO. The initial position of
this point is on the positive x-axis of VDC space, while the Cartesian axes are drawn through the centre
point of the Ring. The Direction of the Rings following the initial one is dependent on the direction of the
increments. This Direction is determined in the following way:

Let P2 be the current centre point and P1 the previous one, i.e., P2 is a point on the Ring with centre in
P1. The Direction of the Ring is obtained by drawing a line from P1 through P2; where this direction
ray intersects P2’s Ring is the ZERO point of that Ring. So the Dircction of the Ring is dependent on
the direction of the line to be displayed.
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In the DCC only the differences between points on the consecutive Rings are coded. The position of point
P3, i.e., the increment on the new Ring (centre P2) is described by the difference between the position of
point P2 on the previous Ring and the position of the new point P3 on the current Ring, the positions num-
bered with respect to the previous Ring. As shown in example below, the position of point P3 is defined by
the difference: P3 - P2 = -1. P3 and P2 being point numbers on the two Rings, numbered as given in the
previous figure. The Direction (position of the point with number ZERO) is identified by D.

. * P3
* P2

* Pl

Change of direction wi thaR=3

The bpsic Radius of the Ring, as used in Incremental mede) is dependent on the BGU. The BGU is the
smallgst nonzero value that can be expressed within the precision set by the VDC INTEGER or REAL
PRECISION element. For VDC TYPE integer, basi¢:Radius (=BGU) = 1. For VDC TYPE realr the size of
the BGU is set by a parameter of VDC REAL PRECISION, called smallest-real code: letting "sgc" stand for
smallgst-real code, BGU=2"°. The basic Radius-is a multiple of the BGU, i.e. it is a positive fnteger. For
VDC T'YPE real the default value for the basic‘Radius follows from

smallest-real code  basic Radius

>g 1
= g 1
28
<
£ BGU

where|g is a nominal smallest-real code. A value of g = -8 is used in this part of ISO/IEC 8632.

The basic Radius and the Angular resolution factor may be changed with the DOMAIN RING element. If
the basic®adius is set to a value less than ONE, the value ONE is assumed for the basic Radius.

The encoding used in Incremental Mode makes use of the DCC property by using variable length code-
words (Huffman Code). The encoding also allows changing of the Radius and the Angular resolution fac-
tor. The Radius can have a value of R, 2R, 4R or 8R, where R is the defined Radius. The Angular resolution
factor p can be 0, 1, 2, or 3, the default value is O.

The Huffman Code table (see table 2) used in the Incremental mode is a fixed length table. To allow the
encoding of more points on a Ring two Escape codes are defined. With these Escape codes the points out-

side the Huffman Code table can be addressed. The end of the Incremental mode data is indicated by an
End of Block value in the Huffman Code table.

20


https://iecnorm.com/api/?name=6a6bdfd7b2b51d369ac47c8ed2a1a99f

Method of encoding parameters

Table 2 — Huffman code table for incremental mode

ISO/TIEC 8632-2:1992 (E)

Coding point list parameters

Length | Code-word | Point number
2 00 0
2 10 1
2 01 -1
4 1100 2
4 1101 -2
6 111000 3
9 1001 -3
6 111010 4
6 111011 -4
8 11110000 5
8 11110001 -5
8 11110010 6
8 11110011 -6
8 11110100 7
8 11110101 -7
8 11110110 8
8 11110111 -8

10 1111100000 9
10 1111100001 -9
10 1111100010 10
10 1111100011 -10
10 1111100100 11
10 1111100101 -11
10 1111100110 12
10 1111100111 -12
10 1211101000 13
10 1111101001 -13
10 1111101010 14
10 1111101011 -14
10 1111101100 15
10 1111101101 -15
10 1111101110 16
10 1111101111 -16
10 1111110000 17
10 1111110001 -17
10 1111110010 18
10 1111110011 -18
10 1111110100 19
10 1111110101 -19
10 oo CT
10 1111110111 -20
10 1111111000 C2
10 1111111001 C3
10 1111111010 C4
10 1111111011 C5
10 1111111100 C6
10 1111111101 IM-ESC 1
10 1111111110 IM-ESC 2
10 1111111111 | End of Block

The <End of Block> code from the Huffman Code table identifies the end of the Incremental mode data.
Remaining bits in the last Incremental mode data byte have no meaning; they are required to be zero.
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The Incremental Mode escape codes <IM-ESC 1> and <IM-ESC 2> are used to extend the addressable
number of points, e.g. points outside the range -20 to 19. The code <IM-ESC 1> adds +20 or -20 to the fol-
lowing code, depending on the sign of that following point. The code <IM-ESC 2> adds +40 or -40 to the
following code, depending on the sign. The escape codes can follow each other in any desired order. The
following examples demonstrate some possible combinations, » is a point number.

The co(
are taka
the Inc
is as fo

C1

C2

C3

C4

C5

C6

OwWS:

<IM-ESC 1> [ 1] = point number 21

<IM-ESC1> [-1] = point number -21

<IM-ESC2> [14] = point number 54

<IM-ESC 2> [-12] = point number -52
<IM-ESC 1> <IM-ESC2> [ 6] = point number (20+40+6) =66
<IM-ESC2> <IM-ESC 1> [-18] = point number (-40-20-18),= %78

In addi

Change the Ring parameters, R and p, to the next higher value, e.g. if the Radius is
to 2RO, if the Angular resolution is p=0 it is setfo)p=1. R cannot become greater thg
p cannot become greater than 3. For example if the current Ring Radius is 8RO and
Angular resolution factor 3, the code <C1>has no effect.

Change the Ring parameters, R and p,t0’the next lower value. The effect of the co(
the inverse of code <C1>. R cannotbécome smaller than RO and p cannot become st
0. For example if the current Radius is RO and the current Angular resolution factor
<C2> has no effect.

Change the Ring Radius'R-to the next higher value. The code <C3> has no effect if
Radius is 8RO.

Change the Angular resolution factor p to the next higher value. The code <C4> ha
if the current fagtor is 3.

Change theRing Radius R to the next lower value. The code <C5> has no effect if
Radius)is"RO.

Change the Angular resolution factor p to the next lower value. The code <C6> has
the current factor is 0.

les C1 up to C6 are used to change the parameters that define the Ringto be used. The vjalues of R
n from the range RO, 2R0, 4R0 and 8RO, where RO is the value ofithe¢ Ring Radius befo
mental Mode. The values of p are taken from the range 0, 1,.-2.and 3. The function of thesc codes

¢ entering

RO it is sct
n 8RO and
the current

e <C2>is
naller than
D, the code

the current

s no effect

the current

no effect if

ive X-axis,

ion” thase codes (C1 to CH) set the pmiti(m of the pnint with number ZERQ on the pnqi

while the cartesian axes are drawn through the centre point of the Ring.

6.6.3 Incremental mode encoding

The structure of the incremental mode format is given below:
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b8 bl
ottt
[X]1]0]1]0]0]0|0| first byte
Fot ottt ottt

+od bt -ttt
|X]1]0]0]0]0]0|1] second byte
+od-t-F-t-t-t-+-+

Coding point list parameters

The first

The secor]
identify

g s +
[X|1|b|b|b[b|b[b| other bytes
T e e +

yte is coded according to the Basic format structure indicating an integervalue "minus zc

to zero. The following bytes are coded according to the Bitstream format (see 6.2).

Because
data bits
mode byt

The end
Incremen

6.7 Colg

Colour sp
direct col

A colour

The direg
bytes in t
bits repre
first byte

he Incremental mode uses variable length code words, these may not fit in the Incremen
bits b6 to bl of the other bytes). The code words are packed in consecutive bits of the Inc
s, starting from high numbered bits to lower numberéd bits.

f Incremental mode data is identified by the <End of Block> code. Remaining bits in
al mode data byte have no meaning; they are required to be zero.

ur specifiers

ccifiers are coded cither as colour.indexes (if COLOUR SELECTION MODE is ‘indexe
ur parameters (if COLOUR SELECTION MODE is ‘direct’).

ndex parameter is coded @s)an integer in the Basic format.

t colour parameterssused if COLOUR SELECTION MODE is ‘direct’ are coded as a
he range of 4/0 10'\7/15 (Bitstrcam format). The six least significant bits in each byte hol
enting the direct-colour values, starting from high numbered bits to lower numbered bits

If this value is set(to) N bits, there are 3N or 4N colour value bits (as determined by the COLOUR

clement);
4N bits.

"

0.

d byte is structured according to the basic format structure. Bit bl of the second byte is sqt to 1 to
e use of Direct Chain Coding (DCC). The bits b5 to b2 are reseryed.for future use and shgll be set

1 mode
emental

the last

1) or as

eries of
d binary
from the

(o the last byte. The number of bits needed to encode this data is set by COLOUR PRECISION.

MODEL

i.e. there are only as many bytes in a direct colour parameter as are necessary to hold thoge 3N or

EXAMPL

= — Consider KGb colour space wilh COLUUK FREUISTON SEUTO 5 DiIs. 118 KUDB paramcelcrs

the following form:

then have
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A colg
list ele]
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specifiers

T N R e S PL T SRR R +
IX|1]r g blr g bl [X|1|r g blr g bl [X[1|r g bj0 0 O]
T L o ok ST P S EE T e - +
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pbded correspondingly.

olour lists

ments, each element specifying a colour value (indexed or direct).

ur list is a structured data type consisting of a coding type indicator followed by a sequen:

te contains two bits for each component (R,G,B). The first-byte contains the most significant bits.| If bits b3 to
e last byte are unused they are required to be zero. Direef)colour parameters in other 3-tuple and 4{tuple spaces

e of colour

different formats are possible.for colour lists, based on the current value of the COLOUR SELEC-

The coding

TION [MODE and the coding typé-indicator which precedes the colour values.
This doding type indicator ds coded in Basic format and may have values of O through 3; these can be
vieweq as setting two one=bit flags. Bits b5-b3 are reserved for future use, and shall be set to 0.
type indicator:
b8 bl
e +
1X]1]10]0 0 O r f]
e +
coding | runlength(r) | format(f) | "name"
type
0 0 0 normal
1 0 1 bitstream
2 1 0 runlength
3 1 1 runlength bitstream

Runlength encoding is efficient if many adjacent colour list elements have the same colour value. For each
run, the colour of the cells is specified, followed by a count telling how many cells are in the run. This
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count is always in Basic format; the format of the colour values is described below.

If adjacent colour cells are not the same colour, runlength encoding is less efficient than thc normal or
bitstream formats.

In the normal formats, colour values are coded as for individual colour parameters (see 6.7).

In the bitstream formats, colour values are packed together as tightly as possible, six bits at a time, in con-
secutive data bits starting from high-numbered bits to lower-numbered bits, into characters from columns 4
to 7 of the code chart. The parameters are permitted to straddle character boundaries.

Bitstrean] format parameters are not self-delimiting (see 6.2). Any unused bits in the last character of a
Bitstrean] format parameter have no meaning; they are required to be zero.

6.8.1 Normal format (coding type=0)

When COQLOUR SELECTION MODE is ‘indexed’, the colour list is a sequence-0f’numbers in Basic for-
mat, eacl] an individual CI.

When CQLOUR SELECTION MODE is ‘direct’, the colour list is a sequence’of bitstreams, each bitstrcam
represent]ng one direct colour value.

The normal format is the easiest to produce, and matches the formats.used for individual colour valpes (e.g.,
LINE CQLOUR).

6.8.2 Bitsstream format (coding type=1)

When CQLOUR SELECTION MODE is ‘indexed’,-fhe colour list is a single bitstream which is |the con-
catenation of numbers representing CI in the Local*Colour Precision. This form is similar to that|used for
"raster screen dumps" in many applications.

When CQLOUR SELECTION MODE is direct’, the colour list is a single bitstream which is the [concate-
nation of|the direct colour bitstream in.the*Local Colour Precision. This is the most compact form [of direct
colour lisf where colours vary greatly-within a row.

6.8.3 Ruplength format (coding type=2)

When CQLOUR SELECTION MODE is ‘indexed’, the colour list is a sequence of pairs, each paif consist-
ing of [(J in Basic fermdt at Local Colour Precision; number of repetitions in Basic format]. This is the
simplest form of runlength indexed list.

When COLOUR'SELECTION MODE is ‘direct’, the colour list is a sequence of pairs, each pair cpnsisting
of [direct|calour bitstream at Local Colour Precision; number of repetitions in Basic format).

6.8.4 Runlength bitstream format (coding type=3)

When COLOUR SELECTION MODE is ‘indexed’, the colour list is a sequence of pairs, each pair consist-
ing of [CI in Bitstream format at Local Colour Precision; number of repetitions in Basic format]. The
advantage over Runlength format is that the "extend bit" and "sign bit" of the Basic format are available as

data bits for the index itself, which means that CI in the range 16..63 may be coded in one character instcad
of two.

When COLOUR SELECTION MODE is ‘direct’, this format is identical to the Runlength format.
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6.8.5 Examples

The following example shows a colour index list in Runlength coding:

Coding: Runlength
Datatype: Colour Index List
Parameter Values: 2,3,3,3,3,4

40D frot hatne w1 £ N

] ST UL T= 15,10

4/2,4/1  Run Colour 1 (value 2), Run Count 1 (value 1)
4/3,4/4  Run Colour 2 (value 3), Run Count 2 (value 4)
4/4,4/1  Run Colour 3 (value 4), Run count 3 (value 1)

As an example for a colour indexed list, suppose that COLOUR INDEX PRECISION is 5 sp that each
colour index has 5 bits. Then, the colour indexes are packed into the Bitstream ‘as Tollows:

Note that AAAAA is the binary numeral for the first colour index, BBBBB is the binary numgral for the
second colour index, and-seon.

The leftover bits in the last byte have no meaning; they are required to be zero.

The fdllowing example shows the Bitstream coding with the same colour index list as used in the Run-
length[coding:

Coding: Bitstream
Datatype: Colour Index List
Parameter Values: 2,3,3,3,3,4 (COLOUR INDEX PRECISION = 4)

4/1 first byte : r=0,f=1

4/8 Colour Index 1 and (half of) 2
7/3 Colour Index (half of) 2 and 3
4/12  Colour Index 4 and (half of) 5
7/4 Colour Index (half of) 5 and 6

In the Basic format the same colour index list would occupy more bytes, as shown in the following exam-
ple:
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Coding: Basic Fomat
Datatype: Colour Index List
Parameter Values: 23,3334

6.9 Stripg parameters

6.9.1 Overall string parameter format

4/0  first byte : r=0,f=0

4/2  Colour Index 1 (value 2)
4/3  Colour Index 2 (value 3)
4/3  Colour Index 3 (value 3)
4/3  Colour Index 4 (value 3)
4/3  Colour Index 5 (value 3)
4/4  Colour Index 6 (value 4)

Strings, Both String (S) and String Fixed (SF) types, are coded as sequences of bytes, starting witj START

OF STRING (SOS) and terminated by STRING TERMINATOR (ST)-

SOS is rgpresented by the C1 control 9/8. In a 7-bit environment-SOS is coded ESC 5/8 (where ESC is the

bit comb

nation 1/11). ST is coded as ESC 5/12 in a 7-bit eniivironment, and 9/12 in an 8-bit enviropment.

7-bit environment | 8-bit environment

SOS | 1/11 508 09/08
ST 1/11 5412 09/12

NOTE —| The environment refers to the-environment of the metafile and is not affected by the Charactgr Coding

Announcg

6.9.2 Bi

=

combinations permitted within string parameters of text elements

If the character set is_atcomplete code then all bit combinations are allowed. If ST is used it termjnates the

string an

For all o
a confo

a)

b)

i so ST cannot be used within a string.

cters in

her character set types the following bit combinations are allowed as bytes in string para

ombimatrons—from—cotumns &h a—Fbit-or-S-bit-cod art: : ARACTER
CODING ANNOUNCER has selected an 8-bit coding technique, then bit combinations {rom
columns 10 through 15 of an 8-bit code chart are also permitted within string parameters.
The following CO control characters: NUL (0/0), BS (0/8), HT (0/9), LF (0/10), VT (0/11), FF
(0/12), CR (0/13), SO (0/14), SI (0/15) and ESC (1/11). The NUL control is permitted, but has no
effect on the meaning of the string. The bit combinations 0/8 to 0/13 arc permitted, but have no
standardized effect. The SO, SI, and ESC controls are permitted within conforming metafilcs,
dependent on the CHARACTER CODING ANNOUNCER. If the bit combinations 0/14 or 0/15
are present, they shall have the meanings (SO or LS1, and SI or LS0) specified for them in ISO
2022, unless a private coding technique has been selected by CHARACTER CODING
ANNOUNCER. Other CO controls are reserved for future standardization.
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¢) The ESCAPE control (bit combination 1/11 with the exception of the bit combinations 1/11 5/8
and 1/11 5/12 for SOS and ST), and escape sequences formed according to the rules specifed in
ISO 2022. Those escape sequences for which meanings are specified in ISO 2022 shall have
those specified meanings. ESCAPE sequences are only permitted if the CHARACTER CODING
ANNOUNCER has selected a 2022-compatible technique. (If a private value of CHARACTER
CODING ANNOUNCER is selected, ESCAPE may be used for escape sequences in a manner
agreed upon by the interchanging parties. However this is not recommended as it will decrease
the portability of the metafile.)

d) —When the 7-bit or extended 8-bit mode has been selected using CHARACTER CODING
ANNOUNCER the bit combinations 08/14 and 08/15 (or ESC 4/14 and ESC 4/15) are|permitted
and, if present, shall have the meanings SS2 (SINGLE SHIFT TWO) and SS3 (SINGILE SHIFT
THREE) as defined in ISO 2022.

The bit kombinations 0/1 through 0/7, 1/0 through 1/10, and 1/12 through 1/15 are resetrved for fiiture stan-
dardizatiion.

6.9.3 Q0 control within string parameters

Table 3 — CO0 control set

Column 0 Column 1
0/0 NUL  (NULL-ignored) 1/0 DLE (reserved)
0/1 SOH  (reserved) 1/1 DC1 (reserved)
02 STX (reserved) 1/2 DC2 (reserved)
0/3 ETX  (reserved) 1/3 DC3 (reserved)
0/4 EOT  (reserved) 1/4 DC4 (reserved)
0/5 ENQ (reserved) 1/5 NAK (reserved)
0/6 ACK  (reserved) 1/6 SYN  (reserved)
0/7 BEL (reserved) 1/7 ETB (reserved)

0/8 BS (no'standardized effect) | 1/8 CAN  (reserved)
0/9 HT (no standardized effect) | 1/9 EM (reserved)
0/10 LF (no standardized effect) | 1/10 SUB (reserved)
0/11 VL (no standardized effect) | 1/11  ESC (ESCAPE)
0/12 ~'EF (no standardized effect) | 1/12 1S4 (reserved)
0/13_~CR (no standardized effect) | 1/13 1S3 (reserved)
o/14 SO (SHIFT OUT) 1/14  1IS2 (reserved)
0/15  SI (SHIFT IN) 1/15  1IS1 (reserved)

6.9.4 Using G-sets in string parameters

The G-sets (GO, G1, G2, and G3) are coded character sets of 94 or 96 bit combinations. They may be
invoked into columns 2 through 7 of a 7-bit code chart, or columns 02 through 07 and 10 through 15 of an
8-bit code chart. This encoding of the CGM uses G-sets within string parameters, as follows:

6.9.4.1 String parameters of TEXT, APPEND TEXT, and RESTRICTED TEXT

For the string parameters of TEXT, APPEND TEXT, and RESTRICTED TEXT, the CHARACTER SET
INDEX element designates a particular character set (from the list established by CHARACTER SET
LIST) as the GO set. Likewise, ALTERNATE CHARACTER SET INDEX designates a particular charac-
ter set as both the G1 and G2 sets. These attributes may also apply to string parameters within data records
of GDP elements.
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Method of encoding parameters String parameters
At the start of each picture, BEGIN PICTURE invokes the GO set into columns 2 through 7 of a 7-bit or 8-
bit code chart. In an 8-bit environment, BEGIN PICTURE invokes the G1 set into columns 10 through 15
of the 8-bit code chart.

The ISO 2022 CO or C1 controls or escape sequences to designate character sets as GO, G1, G2, or G3, or to
invoke G-sets into the 7-bit or 8-bit code chart ("in-use table") may be included within the string parameters
of the graphical primitive elements identified in 6.9.4.1 (with the exception of the string delimiter, listed in
6.9.1), if the CHARACTER CODING ANNOUNCER has selected an extended 2022 technique, whereupon
they assume the meanings specified in ISO 2022.

6.9.4.2 Ttring fixed

Ctaal

=
-

1 llU oLl

INDEX, [and ALTERNATE CHARACTER SET INDEX.

6.10 Enumerated parameters

Enumergted parameters represent choices within a fixed set of standardized gptions.

6.11 Index parameters

Indexes [are coded as integers (Basic format), at INDEX PRECISION. Private (non-standard) jvalues of
index pafameters are all coded using negative integers.

6.12 Data record parameters

Data recprd parameters are delimited identically to\String parameters in this encoding. A data rgcord is a
string of|bytes delimited by SOS/ST.

The constraints on character code values and‘the character set switching mechanisms (both those |related to
CHARACTER SET INDEX, and the purely ISO 2022 switching methods) do not necessarily apply to data
records, fas they do to the structurally similar S and SF parameters.

How the data are encoded, the meaning of the data bytes in the record, and the effect (if any) of{character
set switdhing mechanisms are'patt of the definitions of the individual Escape, GDP, and External elements
to whicH the data record belongs.

NOTE 1| The coding technique of the SDR data type (see 6.16) is one valid form for a Data Record parameter. This
form is rgcommended for GDP, Escape, and External element proposals submitted for Graphical Registratioh.

6.13 Coding VCs and viewport point parameters

1 tina th e |
A viewper-petnt-OVPHsa-pairof VEViewport-Coordibuterseatarsrepresentingthexand-y-esordinates of

a point in viewport specification space. A VC scalar is either an integer or real number according to
whether VIEWPORT SPECIFICATION MODE is ‘fraction of display surface’, ‘millimetres with scale fac-
tor’ or ‘physical device coordinates’.

When VIEWPORT SPECIFICATION MODE is ‘fraction of display surface’, the encoding of the VC and
viewport point data type is as described in 6.4, Coding Real Numbers. The size of the viewport point
parameters is limited by the current REAL PRECISION value.

When VIEWPORT SPECIFICATION MODE is ‘millimetres with scale factor’ or ‘physical device coor-
dintates’, the encoding of the viewport point data type is as described in 6.3, Coding Integers. The size of
the viewport point parameters is limited by the current INTEGER PRECISION value.
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Name parameters Method of encoding parameters

6.14 Name parameters

Name parameters are coded as integers (basic format) at NAME PRECISION.

6.15 Compressed bitstream operands

The bitstream (BS) data type of ISO/IEC 8632-1 is assigned to the compressed colour specifier
array elements. These operands are compressed binary data objects. The Bitstream encoding
this part is used to represent the BS data type of part 1. In general it is not possible to deduce th
the compressed-bi om such information he colour p ions or the number of cells in a

lists of tile
method of
¢ length of
a tile. For

this reaspn these operands are dehmrted in the same way that String operands are delimited(sge 6.9.1),

using SQS before the Bitstream operand and ST after.

6.16 Structured data record operands

The struttured data record (SDR) data type defined in ISO/IEC 8632-1 is composed’entirely of other stand-
ardized qlata types (including SDR itself) in a structure which is self-defining. (SDR is encoded by|encoding

each of fthe component operands according to the normal encoding rules for its corresponding

lata type.

The stripg of bytes comprising the encoded operands is then delimited) by SOS/ST, similar t¢ the way

operand$ of data type string are delimited.

6.17 Glyph mapping

ISO/IEQ 8632-1 specifies a code/glyphname associationy which consists of a list of codes and a list of

glyphna

es, as one of the parameters of this element. “Fhese data are encoded with a run length fformat. A

single cpde or a successive number of codes in the-code list are encoded by: an octet (for the rin count),

and m octets (for the code), where m is the numbet of octets per code. A single glyphname or a

uccessive

number |of glyphnames in the list of glyphnames are encoded by: an integer (for the glyph namp). All of

these arg¢ encoded as integers in Basic format.
If the

n count is 1, then a single code and glyphname is defined by the encoded items in the

lists. If|the run count is N, greaterthan 1, then a sequence of N codes and glyphnames is defined.

respective
The base

code and base glyphname of the-sequence is the encoded code and glyphname from the respeftive lists.
Successfve members of the.tuns" of codes and glyphnames each have values 1 greater than th¢ previous

ty of results acress encodings). The run count only occurs in the code list.

he run count definés the number of pairs in the sequence, and is limited to 255 per seqpence (for
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7 Character substitution

To accommodate systems in which it is inconvenient or impossible to include CO control characters, the
SPACE character (2/0), or the DELETE character (7/15) in the metafile, this CGM encoding includes a
"character substitution" option. Characters in the range of 0/0 to 1/15, the characters 2/0, 7/14, and 7/15
may be replaced by 2-byte sequences provided each such 2-byte sequence is declared in the first parameter
of the BEGIN METAFILE element.

Although the first parameter, ’substitution strings’, of the BEGIN METAFILE element is of data type
"string" the RT-G RING-SOSYy-introduceris-omittedin-this-speeial-ease—Fhists-beeausejthe SOS
contains ¢haracters for which character substitution may be required. The STRING TERMINATOR (ST),
however,|is included in this parameter (character substitution, if selected, will already be ifeffe¢t by the
end of th¢ string parameter, because the declared substitutions take effect immediately upon encquntering
the 2-byt¢ replacement sequence, as described below).

Table 4 shows the characters that may be replaced by such 2-byte sequences, and thé)2-byte sequerjces with
which th¢y are replaced. Note that all the 2-byte sequences begin with 7/14¢ Therefore, if the ¢haracter
substitutipn option is used at all, that character (7/14) shall be declared as ongf the characters that is being
replaced With a 2-byte sequence. This is done by including its replacementysequence (7/14 3/14) inj the first
parametef of BEGIN METAFILE.

Once a claracter (or rather, its 2-byte replacement) has been declafed in the BEGIN METAFILE glement,
"character substitution” is in effect for that character immediately: and will remain in effect until the end of
the metafile (that is, until the END METAFILE element). The'metafile interpreter would ignore gny char-
acters for|which character substitution is in effect.

Note that|once TILDE itself has been declared within the substitution string, it is only the occurrenpe of the
character [TILDE as part of the data of the metafile (e.g., a TILDE as a character in the parameter ofla TEXT
element) which is subject to substitution. Its oceurrence as part of the syntax of the substitution mgchanism
itself is npt affected. The single character TILDE is always the first of two characters of a replacemient pair.

Supposing, for example, that it is desirable to avoid using the characters SPACE, TILDE, and DELETE in
the metaf]le, and for the metafile interpreter to ignore those characters if they are inadvertently insgrted (for
example, [by a host operating systemm or some process other than the metafile generator).

In that cape, the metafile generator declares "character substitution" for the above two characters and for the
TILDE character, 7/14. It-doges this in the first parameter of BEGIN METAFILE as follows:

=3/0 2/0 {BEGIN METAFILE opcode}

7/14 6/@ /1114 3/14 7/14 3/15  { string: ~*™>"?}

1/11 RMINATOR (ST))
1/11 5/8 { START OF STRING (S0S)}
metafile name

1/11 5/12 { ST}

Throughout the metafile, wherever the metafile generator would otherwise put a SPACE, TILDE (7/14), or
DELETE character, it substitutes the 2-byte sequences 7/14 6/0, 7/14 3/14, or 7/14 3/15, respectively.

In this example, wherever the metafile interpreter encounters the character 7/14, it interprets it as the first
character of a 2-byte sequence representing one of these characters. The metafile interpreter would then
ignore the characters 2/0 (SPACE), and 7/15 (DELETE).
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Table 4 — Character substitution

Character substitution

The character May be replaced with ISO 6486
7-bit 8-bit char.

0/0  (NUL) 7/14 4/0 | 07/14 04/0 | (@)
0/1  (SOH) 7/14  4/1 | 07/14 04/1 | (CA)
0/2  (STX) 7/14  4/2 07/14 04/2 ("B)
0/3 (ETX) 7/14  4/3 07/14 04/3 o)
0/2  (EOT) 7/13 473 [ 07/13 02/2 D}
0/5 (ENQ) 7/14 4/5 | 07/14 o04/5 | (CE)
0/6  (ACK) 7/14 4/6 | 07/14 04/6 | (°F)
0/7  (BEL) 7/14 47 | 07/14 04/7 | ("G)
0/8 (BS) 7/14 4/8 | 07/14 04/8 | ("H)
0/9 (HT) 7/14 4/9 | 07/14 04/9 |.(*1)

0/10 (LF) 7/14  4/10 | 07/14 04/10¢} ("))

0/11  (VT) 7/14 4/11 | 07/14 04/11, | ("K)
0/12 (FF) 7/14  4/12 | 07/14 04712 | (L)
0/13 (CR) 7/14 4/13 | 07/14 ~04/13 | ("M)
0/14 (SO) 7/14 4/14 | 07/14-04/14 | ("N)
0/15 (SI) 7/14 4/15 | 07414 04/15 | (TO)
1/0  (DLE) 7/14 5/0 ~{07/14 05/0 | ("P)
1/1  (DC1) 7/14 5/0M 07/14 05/1 | (CQ)
1/2  (DC2) 7/14 5/2° | 07/14 05/2 | ('R)
1/3  (DC3) 7/14 <\5/3 | 07/14 05/3 | (°S)

1/4 (DC4) 7/140 5/4 | 07/14 05/4 | ("T)
1/5  (NAK) 7714  5/5 | 07/14 05/5 | ("U)
1/6  (SYN) 7/14 5/6 | 07/14 05/6 | (V)
1/7  (ETB) 7/14 5/7 | 07/14 05/7 | (W)
1/8  (CAN) 7/14 5/8 | 07/14 05/8 | ("X)
1/9 (EM) 7/14 5/9 | 07/14 05/9 | (°Y)
1/10 (SUB) 7/14 5/10 | 07/14 05/10 | ("Z)
1/11  {(BSC) 7/14 5/11 | 07/14 05/11 | (7))

1/12. <(FSorIS4) | 7/14 5/12 | 07/14 05/12 | (")

/13" (GSorIS3) | 7/14 5/13 | 07/14 05/13 | (7))

114 (RSorlIS2) | 7/14 5/14 | 07/14 05/14 | (*7)

1/15 (USorlS1) | 7/14 5/15 | 07/14 05/15 | ("_)

2/0  (SPACE) 7/14 6/0 | 07/14 06/0 | ()

7/14 (TILDE,”) | 7/14 3/14 | 07/14 03/14 | (*>)
7/15 (DELETE) 7/14 3/15 | 07/14 03/15 | (°7)

In a 7-bit or an 8-bit CGM coding environment the "GL" part of the code table (columns 02 through 07),
table 4 may be summarized as follows: each character from decimal 0 (0/0) to decimal 32 (2/0) may be
replaced by a 2-byte sequence in which the first byte is decimal 126 (7/14) and the decimal equivalent of
the second byte is obtained by adding 64, modulo 128, to the decimal equivalent of the original character.
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8 Representation of each element

For convenience, the 7-bit opcode is given for each element described in the remainder of this clause. To
determine the 8-bit opcode, a zero is added in front of the column specification (for example, 02/1 instead
of 2/1). A list of opcodes is given in table 1.

The defaults for the elements are as given in clause 6 of part 1 of this International Standard.

This clause specifies some of the constraints on parameter values. The specifications are not exhaustive, for
example such constraints as the non-colinearity of text vectors are not stated. All parameter value and other
element |state constraints of ISO/IEC 8632-1, including those in the formal grammars, shall |apply to
metafile§ encoded according to this part.

Notation|Used:

<symbol>* = 0 or more occurrences
<symbol>+ = 1 or more occurences
<symjbol>o0 = optional, 0 or more occurences
<symbol>(n) - exactly n occurrences, n=1,2,...
{comment} =  explanation of a production
<X:yp = construct x with meaning.y

<sizg-specifier> =
<VDC>
{if associated specification mode is ‘absolute’}
| <real>
{if associated specification mode is ‘scaled’, ‘fractional’, or ‘mm’}

NOTE — The "assogiated specification mode" for each element encoded with the <size-specifier> prqduction is
given|in 5.1 of part 1 of this International Standard.

<colgur-spécifier> =

<index: colour-index>

HLCOLOUR SELECTION MODE isindexed]
| <direct-colour-specifier>

{if COLOUR SELECTION MODE is direct}

<index: colour-index> =<non-negative-integer>

<direct-colour-specifier> =
<red green blue>
{if COLOUR MODEL is RGB}
| <L AB>
{if COLOUR MODEL is CIELAB}
| <L U V>
{if COLOUR MODEL is CIELUV}
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| <cyan magenta yellow black>
{if COLOUR MODEL is CMYK}
| <A B C>

{if COLOUR MODEL is RGB-related}

Representation of each element
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8.1 Delimiter elements

8.1.1 BEGIN METAFILE

<BEGIN-METAFILE-opcode: 3/0 2/0>
<string-fixed: substitution-codes>
<string-fixed: metafile-identifier>

The BEGIN METAFILE and END METAFILE elements respectively mark the beginning and the end
of a metafile. (More than one metafile can be recorded in a single computer file provided-¢ach|metafile
is delimited by the elements BEGIN METAFILE and END METAFILE.)

The first parameter, <string: substitution-codes>, lists those 2-character substitution’codes thaj will be
used in the metafile to represent CO control characters (bit combinations in the(range of 0/0 to|1/15) or
the SPACE, TILDE, and DELETE characters (bit combinations 2/0, 7/14, and 7/15, respectively. Char-
acter substitution will be in effect only for those bit combinations whose substitution codes are(listed in
the first <string> parameter. If the first <string> parameter is empty (représented by a single S|0), char-
acter $ubstitution is not to be used in this metafile.

NOTH — Substitution codes are not opened by an SOS introducer, see Clause 7.

8.1.2 END METAFILE
<ENID-METAFILE-opcode: 3/0 2/1>

8.1.3 BHGIN PICTURE

<BEGIN-PICTURE-opcode: 3/0 2/2>
<strirlg-fixed: picture-identifier>

8.1.4 BHGIN PICTURE BODY
<BEGIN-PICTURE-BODY-opcode: 3/0 2/3>

8.1.5 END.PICTURE
<END-PICTURE-opcode: 3/0 2/4>

8.1.6 BEGIN SEGMENT

<BEGIN-SEGMENT-opcode: 3/0 2/5>
<name: segment-identifier>

<name: segment-identifier> = <integer>
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Delimiter elements

8.1.7 END SEGMENT

<E

ND-SEGMENT-opcode: 3/0 2/6>

8.1.8 BEGIN FIGURE
<BEGIN-FIGURE-opcode: 3/0 2/7>

Representation of each element

8.1.9 END FIGURE
<END-FIGURE-opcode: 3/0 2/8>

8.1.10

BEGIN PROTECTION REGION

<BEGIN-PROTECTION-REGION-opcode: 3/0 2/12>
<index: region-index>

—s

<11

8.1.11
<H

8.1.12
<B

8.1.13
<E

8.1.14

dex: region-index> = <positive integer>

END PROTECTION REGION
ND-PROTECTION-REGION-opcode: 3/0:2/13>

BEGIN COMPOUND LINE
EGIN-COMPOUND-LINE-¢pcode: 3/0 2/14>

END COMPOUND LINE
IND-COMPQUND-LINE-opcode: 3/0 2/15>

BEGIN COMPOUND TEXT PATH

<B

8.1.15

EGIN-COMPOUND-TEXT-PATH-opcode: 3/0 3/0>

END COMPOUND TEXT PATH

<END-COMPOUND-TEXT-PATH-opcode: 3/0 3/1>

8.1.16

BEGIN TILE ARRAY

<BEGIN-TILE-ARRAY-opcode: 3/0 3/2>
<point: position>
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<enumerated: cell-path-direction>

<enumerated: line-progression-direction>
<integer: number-of-tiles-in-path-direction>
<integer: number-of-tiles-in-line-direction>
<integer: number-of-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>

<integer: image-offset-in-path-direction>
<intgger: image-offset-in-line-direction>

<intgger: image-number-of-cells-in-path-direction>
<intgger: image-number-of-cells-in-line-direction>

<enumerated: cell-path-direction> <integer: 0> {0 degrees}

| <integer: 1> {90 degrees}
| <integer: 2> {180 degrees(]
| <integer: 3> {270 degrees}

<enumerated: line-progression-direction> =  <integer: 0> {90 degrees}
|  <integer: 1> {270 degrees}

<intgger: number-of-tiles-in-path-direction>  =<positive.integer>
<intejger: number-of-tiles-in-line-direction> =<positive integer>

<intgiger: number-of-cells/tile-in-path-direction>
=% <positive integer>

<intejger: number-of-cells/tile-in-line-direction>
=  <positive intcger>

<reall: cell-size-in-path-direction> =  <positive real>
<reall: cell-size-in-line-direction> =  <positive real>

<intejger: image-offset-in-path-direction>
= <non-negative integer>

<intciger» image-offset-in-line-direction>

<integer: image-number-of-cells-in-path-direction>=<positive integer>

<integer: image-number-of-cells-in-line-direction>=<positive integer>

8.1.17 END TILE ARRAY
<END-TILE-ARRAY -opcode: 3/0 3/3>
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Metafile descriptor elements

8.2 Metafile descriptor elements

8.2.1 METAFILE VERSION

<METAFILE-VERSION-opcode: 3/1 2/0>
<integer: version>

AGAr: Aarcinn .

Representation of each element

<1n CELTTY S¥Soh

8.2.2 METAFILE DESCRIPTION

<METAFILE-DESCRIPTION-opcode: 3/1 2/1>
<string-fixed: description-of-the-metafile>

8.23 YDCTYPE

<VPC-TYPE-opcode: 3/1 2/2>
<erjumerated: VDC-type>

<erjumerated: VDC-type> =

8.2.4 INTEGER PRECISION

<INTEGER-PRECISION-opcode: 3/1 2/3>
<infeger: largest-integer-code + 1 >

mtecer. 1 Narcion-11
HeEe—T Y ehtoH—+

<integer: 2> {Version 2}
<integer: 3> {Version 3}

<integer: 0> {integer}
<integer: 1> ({real}

Thg¢ largest-integer-code tells how many bits occur in the largest possible magnitude for an integer. For
example, if integers-in the metafile can range from -32767 to +32767, the largest-integer-gode is 15.
Ong¢ additionahbit is required for the sign, and so is added to obtain the proper precision. Thus in this

example the parameter would be 16.

8.2.5 REAL PRECISION

38

<REAL-PRECISION-opcode: 3/1 2/4>
<integer: largest-real-code+1>
<integer: smallest-real-code>

<integer: default-exponent-for-reals>
<enumerated: exponents-allowed>

<enumerated: exponents-allowed> =

<integer: 0> {allowed}
<integer: 1> {forbidden}

The largest-real-code and smallest-real-code together specify the maximum number of bits of precision
that can occur in the coded representations of real numbers. The largest-real-code specifies the largest
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possible magnitude of positive or negative real numbers, while the smallest-real-code specifies the
granularity of the real number space.

The largest-real-code tells how many bits can occur to the left of the (binary) radix point in the largest
possible real number. For example, if the largest possible rcal number is binary
+11111111111111111111.111, the largest-real-code would be 20.

The smallest-real-code shows the granularity of the real number space by indicating how small a non-
zero real number can be. It does this by specifying the smallest exponent that is permitted in the coded
le, if all real numbers are integer multiples of 1/64 (2 raised
to the power -6), the smallest-real-code would be -6. This indicates that there are six bits of pre¢ision to
the right of the binary radix point and that the smallest allowable exponent is -6.

It is possible for the smallest-real-code to be positive. For example, if the only real numbers to be
coded|are multiples of 8, smallest-real-code would be +3, since 8, or binary 1000, is 2 raised to the
power +3.

The largest-real-code shall be greater than the smallest-real-code. The difference, largest-rgal-code
minus| smallest-real-code, gives the number of bits of precision which ar¢fequired in order to sjore real
numb¢rs with full precision.

The dgfault-exponent-for-reals is the exponent that is to be assumed if an exponent is omittcd from the
coded| representation of a real number. This parameter shall begreater than or equal to the smallest-
real-cpde.

The ekponents-allowed parameter specifies whether ornot an "exponent follows" bit is includdd in the
mantigsa of the coded representation of each numbér; If this parameter is 0, exponents are allowed in
real pprameters, and the exponent-follows bit is.ificluded in their mantissas. If this paramefer is 1,
expongnts are not allowed in real parameters and the mantissas of real parameters do not incjude the
exponent-follows bit. In that case, the omitted exponents of all real parameters are deemed to have the
value [determined by the default-exponent-for-reals parameter.

X-PRECISION-opeode: 3/1 2/5>
<integer: largest-index-code + 1>

The largest-index=code tells how many bits occur in the largest possible magnitude for an index. For
example, if indexes in the metafile can range from -511 to +511, the largest-index-code is 9. (ne addi-
tional| bit is.required for the sign, and so is added to obtain the proper precision. Thus in this example
the pdrameter would be 10.

8.2.7 COLOUR PRECISION

<COLOUR-PRECISION-opcode: 3/1 2/6>
<integer: largest-component code>

The largest-component-code tells how many bits occur in the largest possible magnitude for a direct
colour component. For example, if the largest-component-code is 10, then direct colour components in
the range 0-1023 can be handled.
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8.2.8 COLOUR INDEX PRECISION

<COLOUR-INDEX-PRECISION-opcode: 3/1 2/7>
<integer: largest-colour-index-code+1>

The parameter specifies the number of bits used in the binary numerals that represent colour indexes.
For example, if the parameter is 4, then the largest-colour-index-code is 3, and there are 8 possible
colour indexes: binary 0000 (decimal 0) to binary 0111 (decimal 7).

8.2.9 MAXIMUM COLOUR INDEX

<MAXIMUM-COLOUR-INDEX-opcode: 3/1 2/8>
<integer: maximum-colour-index>

8.2.10| COLOUR VALUE EXTENT

<JOLOUR-VALUE-EXTENT-opcode: 3/1 2/9>
<cplour mapping specifier>

[«)

<

(@)

plour mapping specifier> = <red greeryblue: minimum-colour-value>
<red green blue: maximum-colour-value>
{if COLOUR MODEL is ‘RGB’}

| <cyan magenta yellow black: minimum-colgur-value>
<cyan magenta yellow black: maximum-colpur-value>
{if COLOUR MODEL is ‘CMYK’}

| <real: colour-scale-first-component>
<real; colour-offset-first-component>
<real: colour-scale-second-component>
<real: colour-offset-second-component>
<real: colour-scale-third-component>
<real: colour-offset-third-component>
{if COLOUR MODEL is ‘CIELAB’, ‘CIELJUV’,
or ‘RGB-related’})

8.2.11| METAFILE ELEMENT LIST

<METAFILE-ELEMENT-LIST-opcode: 3/1 2/10>
<string: element-list>

<string: element-list> =  SOS <element names>* ST

<element names>

<element opcode>

| <enumerated: element set>
<enumerated: element set> <integer: 0> {DRAWING SET}
<integer: 1> {DRAWING PLUS CONTROL SET}
<integer:2> { VERSION 2 SET}
<integer:3> {EXTENDED PRIMITIVES SET}
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|  <integer:4> {VERSION 2 GKSM SET}
| <integer:5> {VERSION 3 SET}

8.2.12 METAFILE DEFAULTS REPLACEMENT

<BEGIN-METAFILE-DEFAULTS-opcode: 3/1 2/11>
<element-that-sets-a-default>+
<END-METAFILE-DEFAULTS-opcode: 3/1 2/12>

The gelement-that-sets-a-default> list is given in part 1, clause 6. The coding format fon.ed
elements that appear in METAFILE DEFAULTS REPLACEMENT is exactly as describg
clausg, Representation of Each Element. The parameter values express the defaultyalues to
For gxample, in a 7-bit encoding, the default values for CLIP INDICATOR and HATCH INDJ

be as

3/1
3/3
intg
3/6
intq

3/1

8.2.13 FONT LIST
<FOINT-LIST-opcode: 3/1 2/13>

<font

<font

The ]
INDH

The first <font-name>_in the list names the character font whose font index value is to be 1. 1

the s¢
3,4,

follows:

2/11  {BEGIN-METAFILE-DEFAULTS-opcode}
2/5 { CLIP-INDICATOR-opcode}

ger: 1 {clip-indicator-on}

3/3 {HATCH-INDEX-opcode}

ger: 2 {default index equal to 2}

2/12 {END-METAFILE-DEFAULTS-opcode}

-name>+
-name> =  <string-fixed: name-of-font>
FONT LIST element declares the character fonts that may be named in subsequent TEX

EX elements and establishes the font index value that is associated with each such charactd

cond, third,feurth, etc., <font-name> occurrences name the fonts whose index values ar
ptc. The<font-name>s are separated from each other by the string delimiter characters.

elements

ch of the
d in this
be used.
£X would

T FONT
r font.

Likewise,
> to be 2,

8214 CHARACTERSEYEIST—mmmm ————

<CHARACTER-SET-LIST-opcode: 3/1 2/14>
<character-set-declaration>+

<character-set-declaration>

<enumerated: character-set-type>

<enumerated: character-set-type>

<string-fixed: end-of-escape-sequence-to-designate-set>

<integer: 0> {94-character G-set}
<integer: 1> {96-character G-set}
<integer: 2> {multibyte 94-character G-set}
<integer: 3> {multibyte 96-character G-set}
<integer: 4> {"

complete code" character set}
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8.2.15 CHARACTER CODING ANNOUNCER

<CHARACTER-CODING-ANNOUNCER-opcode: 3/1 2/15>
<enumerated: coding-technique>
<enumerated: coding-technique> = <integer: 0> {basic 7-bit}
| <integer: 1> {basic 8-bit}

[ <integer: 2> {extended 7-bit}
[ <integer: 3> {extended 8-bit}

8.2.16 NAME PRECISION
<NJAME-PRECISION-opcode: 3/1 3/0>
<integer: largest-name-code + 1>

Th¢ largest-name-code indicates how many bits occur in the largest possible magnitude for ajname.

8.2.17 MAXIMUM VDC EXTENT

<MAXIMUM-VDC-EXTENT-opcode: 3/1 3/1>
<p¢int: first-corner>
<p¢int: second-corner>

8.2.18| SEGMENT PRIORITY EXTENT

<SEGMENT-PRIORITY-EXTENTopcode: 3/1 3/2>
<irffteger: minimum-segment-priority-value>  =<non-negative integer>
<ifjteger: maximum-segment-pridrity-value>  =<non-negative integer>

8.2.19| COLOUR MODEL

<CJOLOUR-MODEL-opcode: 3/1 3/3>
<index: colour-model>

<index:colour-model>

<integer: 1> {RGB}
<integer: 2> {CIELAB}
<integer: 3> {CIELUV}
<integer: 4> {CMYK}
<integer: 5> {RGB-related}
<integer: >5> {reserved for registered values}

8.2.20 COLOUR CALIBRATION

<COLOUR-CALIBRATION-opcode: 3/1 3/4>
<index: calibration-selection>
<calibration-data>

42
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ISO/MTEC 8632-2:1992 (E)
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<integer: 1> {unspecified}
<integer: 2> {reference white only}
<integer: 3> {reference white, matrix1}

<integer: 4> {reference white, matrix1, lookup tablcs}

<integer: 5> {reference white, matrix1, lookup tables, matrix2}
<integer: 6> {reference white, matrix1, matrix2}

<integer: 7> {lookup tables, matrix2}
<integer: 8> {matrix2}

<integer: 9> {reference white, grid locations + grid values}

<calibration-data>

<RGB-and-RGB-related-calibration-data>

<RGHB-calibration-matrix>

<AB(-transformation-matrix>

<integer: n>

<looKkup-table-entry=R>

<looKup-table-entry-G>

<integer: >9> {reserved for registered values}

<real: reference-white-Xn>
<real: reference-white-Yn>
<real: reference-white-Zn>
<RGB-and-RGB-related-calibsation-data>
<CMYK-calibration-data>

<RGB-calibration-matrix>

<ABC-transformation-matrix>
<integer: n> {number-of-lookup-table-entries}
<lookup-tabl¢-entry-R>(n)
<lookup-table-entry-G>(n)
<lookup-table-entry-B>(n)

<real: Xr> <real: Xg> <real: Xb>
<real: Yr> <real: Yg> <real: Yb>
<real: Zr> <real: Zg> <real: Zb>

<real: Ra> <real: Rb> <real: Rc>
<real: Ga> <real: Gb> <real: Ge>
<real: Ba> <real: Bb> <real: Bc>

<non-negative integer>

<colour-component: R>
<colour-component: R’>

<colour-component: G>
<colour-component: G’>

<lookup-table-entry-B>

<CMYK-calibration-data>

<integer: m>

<CMYK-grid-location>(n)

<XYZ-grid-location>

<colour-component: B>
<colour-component: B’>

<integer: m> {numbcr of grid locations}
<CMYK-grid-location>(m)
<XYZ-grid-location>(m)

<non-negative integer>

<direct colour list>

<real: CIEXYZ-X>
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<real: CIEXYZ-Y>
<real: CIEXYZ-Z>

8.2.21 FONT PROPERTIES

<FONT-PROPERTIES-opcode: 3/1 3/5>
<font-property-3-tuple>+

<fopt-property-3-tuple> = <mdexproperty-indicator>

<index: property-indicator> <integer:

I

|

I

I

I

I

| <integer:
|

| <integer:
| <integer:
| <integer:

| <integer:
| <integer:
I
<property-value-record> = <SOS>
<property
<ST>
<property-value-record-contents> <<integer
<<integer
<<integer
<<integer
<<integer
<<integer

<integer: priority>
<structured data record: property-valu¢-tecord>

1> {font index}

<integer: 2> {standard version}
<integer: 3> {design source}
<integer: 4> {font family}
<integer: 5> {posture}

<integer: 6> {weight}

<integer: 7> {iproportionate width}

8> ‘{included glyph collections}

<integer: 9> {included glyphs}

10> {design size}
11> {minimum size}
12> {maximum size}
13> {design group}
14> {structure}

-value-record-contents>

<integer: >14> {reserved for registered valups}

- i_IX><integer: 1><index: font-ifjdex>>
:i_I><integer: 1><integer: standafd-version>>

. i_SF><integer: 1><string-fixed:
. i_SF><integer: 1><string-fixed:

csign-source>>
font-family>>

. i_IX><integer: 1><index: posturg>>
s i_IX><integer: 1><index: weigh{>>
i IX><integer: 1><index: propoftionate-width>>

<<integer: i_IX><integer: n><included-glyph-collections>(n)>
- i_UI32><integer: m><included-glyphs>(m)>
<<integer: i_R><integer: 1><real: design-size>>

: i_R><integer: 1><real: minimum-size>>
<<integer: i_R><integer: 1><real: maximum-size>>
:i_UlI8><integer: 3><design-group>>

<<integer: i_IX><integer: 1><index: structure>>

<<integer
<<integer

|

I

I

I

I

| <<integer
I

I

I

|

I

| <<integer
|

NOTE — i_XX in the above denotes the integer value of the ‘data type designator” for data type "XX" as assigned
in annex C of ISO/IEC 8632-1. For example i_IX represents the designator for data type IX, which is assigned

the value 11.

<index: font-index> =  <positive

integer>
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<integer: standard-version> <positive integer>

<integer: 0> {not applicable}

<integer: 1> {upright}

<integer: 2> {oblique}

<integer: 3> {back slanted oblique}

<integer: 4> {italic}

<integer: 5> {back slanted italic}

<integer: 6> {other}

<integer: >6> {reserved Ior registered values

<index: posture>

<integer: 0> {not applicable}
<integer: 1> {ultra light}
<integer: 2> {extra light}
<integer: 3> {light}
<integer: 4> {semi light}
<integer: 5> {medium }
<integer: 6> {semi bold}
<integer: 7> {bold}
<integer: 8> {extra bold}
<integer: 9> {ultra bold}
<integer:S9> {reserved for registered values}

<index: weight>

]

<indgx: proportionate-width> <integer: 0> {not applicable}
<integer: 1> {ultra condensed}
<integer: 2> {extra condensed}
<integer: 3> {condensed}
<integer: 4> {semi condensed}
<integer: 5> {medium }
<integer: 6> {semi expanded}
<integer: 7> {expanded}
<integer: 8> {extra expanded}
<integer: 9> {ultra expanded}
<integer: >9> {reserved for registered values}

P Rees R T

<included-glyph-cellections> =  <index: character-set-index>+
<included-glyphs> =  <UI32: AFII-glyph-identifier>+
<UI32:AFII-glyph-identifier> = <integer: 1.2%-1)>

<index: character-set-index> =  <positive integer>

<real: design-size> =  <positive real>

<real: minimum-size> =  <positive real>

<real: maximum-size> =  <positive real>

<design-group> =  <UIS8: design-group-class>

<UI8: design-group-subclass>
<UI8: design-group-spccific-group>
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<UI8: design-group-class> = <integer: 0..255>
<UI8: design-group-subclass> = <integer: 0..255>
<UI8: design-group-specific-group> = <integer: 0..255>

<index: structure> <integer: 0> {undefined or not applicable }
<integer: 1> {solid}
<integer: 2> {outline}

<integer: >2> {reserved for registered values}

8.2.22 GLYPH MAPPING

<GI,YPH-MAPPING-opcode: 3/1 3/6>

<index: character-set-index>

<basis-set>

<intgger: octets-per-code>

<index: glyph-source>

<strpctured data record: code-glyph-association>

<indlex: character-set-index> =  <positive-integers

<bapis-set> = <enumeratéd: character-set-type>
{$€e'8.2.14, CHARACTER SET LIST}

<string-fixed: designation-sequence-tail>
{see 8.2.14, CHARACTER SET LIST}

<infeger: octets-per-code> =, <positive integer> {=m}

<inflex: glyph-source> = <integer: 1> {AFII}
<integer: >1> {reserved for registered value$

——

<stfuctured data record: code-glyph-association>=<SOS>
<association-record-contents>
<ST>

<asgociation-record-contents> = <i_UI8, n(m+1), <explicit-code-run>(n)>
<i_UI32, n, <implicit-glyph-name-run>(n)>

<explicit-code-run> = <UI8: run-count>
<character-code>

<character-code> = <UI8: octet>(m)

<implicit-glyph-name-run> = <UI32: afii-glyph-identifier>

NOTE — The lists containing the codes and glyph names are parallel lists. Hence the run-length encoding only
need be explicit in the first list, which is the code list.

<UI8: run-count> = <integer: 1..255>

<character-code>
<UIS8: octet>

<UI8: octet>(m)
<integer: 1..255>

I
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<UI32: afii-glyph-identifier>

8.2.23 SYMBOL LIBRARY LIST

<SYMBOL-LIBRARY-LIST-opcode:
<symbol-library-name>+

<symbol-library-name>

3/13/7>

ISO/IEC 8632-2:1992 (E)
Metafile descriptor elements

<integer: 1..(232-1)>

<string-fixed: name-of-symbol-library>
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8.3 Picture descriptor elements

8.3.1 SCALING MODE

<SCALING-MODE-opcode: 3/2 2/0>
<enumerated: scaling-mode>
<real: metric-scale-factor>

<e]1umerated: scaling-mode>

83.2

Representation of each element

<integer: 0> {abstract}
<integer: 1> {metric}

COLOUR SELECTION MODE

<(OLOUR-SELECTION-MODE-opcode: 3/2 2/1>
<ehumerated: colour-selection-mode>

<epumerated: colour-selection-mode> = <integer: 0> {indexed}

833

| <integer: 1>{direct}

LINE WIDTH SPECIFICATION MODE

<UINE-WIDTH-SPECIFICATION-MODE-opcode: 3/2 2/2>
<enumerated: specification-mode>

<enumerated: specification-mode>

8.34

<integer: 0> {absolute}
<integer: 1> {scaled}
<integer: 2> {fractional}
<integer: 3> {mm}

- 1

MARKER SIZE SPECIFICATION MODE

<MARKER-SIZE-SPECIFICATION-MODE-opcode: 3/2 2/3>

<€

<¢

numerated: specification-mode>

numierated: specification-mode> = <integer: 0> {absolute}

j integer, 1> {scaed]
| <integer: 2> {fractional}
|  <integer: 3> {mm}

8.3.5 EDGE WIDTH SPECIFICATION MODE

<EDGE-WIDTH-SPECIFICATION-MODE-opcode: 3/2 2/4>
<enumerated: specification-mode>

<enumerated: specification-mode> = <integer: 0> {absolute}

|  <integer: 1> {scaled}
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| <integer: 2> {fractional}
| <integer: 3> {mm}

8.3.6 VDC EXTENT

<VDC-EXTENT-opcode: 3/2 2/5>
<point: first-corner>
<point: second-corner>

83.7 B

ACKGROUND COLOUR

<BACKGROUND-COLOUR-opcode: 3/2 2/6>
<dirdct-colour-specifier: background-colour> {see clause 8.}

8.3.8 DEVICE VIEWPORT

<DENVICE-VIEWPORT-opcode: 3/2 2/7>
<vieywport point: first-corner>
<viewport point: second-corner>

8.3.9 DEVICE VIEWPORT SPECIFICATION MODE

<DEVICE-VIEWPORT-SPECIFICATION-MODE-opcode: 3/2 2/8>
<enumerated: VC-specifier>
<real: metric-scale-factor>

<enumerated: VC-specifier>

8.3.10

= <integer:0> {fraction of display surface}
| <integer:1> {millimetres with scale factor}
| <integer:2> {physical device coordinates}

DEVICE VIEWPORT MAPPING

<DENVICEsVIEWPORT-MAPPING-opcode: 3/2 2/9>

<en
<en
<en

<en

<enumerated: horizontal-alignment-flag>

<enumerated: vertical-alignment-flag>

Et:erated: isotropy-flag>

erated: hori 7nnml-alignmenr-ﬂ ag>

umerated: vertical-alignment-flag>

umerated: isotropy-flag> = <integer:0> {not forced}
| <integer:1> {forced}

= <integer:0> {left}
|  <integer:1> {centre}
| <integer:2> {right}

= <integer:0> {bottom}
| <integer:1> {centre}
|  <integer:2> {top}

Picture descriptor elements
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8.3.11 LINE REPRESENTATION

<LINE-REPRESENTATION-opcode: 3/2 2/10>
<index: line-bundle-index>

<index: line-type>

<size-specifier: line-width-specifier> {see clause 8.}
<colour-specifier> {see clause 8.}

<index: line-bundle-index> <positive integer>

<integer: 1> {solid}
<integer: 2> {dash}
<integer: 3> {dot}
<integer: 4> {dash-dot}
<integer: 5> {dash-dot-dot}
<integer; >5> {reserved forpegistered valueg}
<integer: ncgative> {private line typc}

<infex: line-type>

8.3.12 IMARKER REPRESENTATION

<MARKER-REPRESENTATION-opcode: 3/2 2/11>
<index: marker-bundle-index>

<infex: marker-type>

<sife-specifier: marker-size-specifier> {see clause 8.}
<cqlour-specifier> {see clause 8.}

<index: marker-bundle-index> <positive integer>

<index: marker-type>

il

<integer: 1> {dot}
<integer: 2> {plus}
<integer: 3> {asterisk}
<integer: 4> {circle}
<integer: 5> {cross}
<integer: >5> {reserved for registered valugs}
<integer: negative> {private marker typc}

8.3.13 [TEXT REPRESENTATION

<TEXT-REPRESENTATION-opcode: 372 2/12>
<index: text-bundle-index>

<index: text-font-index>

<enumerated: text-precision>

<real: character-spacing>

<real: expansion-factor>

<colour-specifier> {see clause 8.}

<index: text-bundle-index> <positive integer>

<index: text-font-index> <positive integer>
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<enumerated: text-precision>

<real: character spacing>

<real: expansion-factor>

ISO/IEC 8632-2:1992 (E)
Picture descriptor elements
<integer:0> {string}
<integer:1> {character}
<integer:2> {stroke}

<real>

<non-negative real>

8.3.14 FIILL REPRESENTATION

<FILI{-REPRESENTATION-opcode: 3/2 2/13>

<index: fill-bundle-index>
<enumerated: interior-style>
<coloyr-specifier> {see clause 8.}
<indek: hatch-index>

<indek: pattern-index>
<indek:fill-bundle-index>

<enurherated: interior-style>

<indek: hatch-index>

<indei: pattern-index>

1l N, -

<positive integer>

<integer:0>{hollow}
<integer»({solid}

<integer; 2> {pattern}

<intéger: 3> {hatch}

<integer: 4> {empty}

<integer: 5> {geometric pattern}
<integer: 6> {interpolated interior}

<integer: 1> {horizontal}

<integer: 2> {vertical}

<integer: 3> {positive slope}

<integer: 4> {negative slope}

<integer: 5> {horizontal/vertical cross}
<integer: 6> {positive/negative cross}
<integer: >6> {reserved for registcred values}
<integer: negative> {private styles}

<positive integer>

8.3.15 EDGE REPRESENTATION

<EDGE-REPRESENTATION-opcode: 3/2 2/14>

<index: edge-bundle-index>
<index: edge-type>

<size-specifier: edge-width-specifier> {see clause 8.}

<colour-specifier> {see clause 8.}
<index: edge-bundle-index>

<index: edge-type>

<positive integer>

<integer: 1> {solid}
<integer: 2> {dash}
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<integer: 3> {dot}

<integer: 4> {dash-dot}

<integer: 5> {dash-dot-dot}

<integer: >5> {reserved for registered values}
<integer: negative> {private edge type}

8.3.16 INTERIOR STYLE SPECIFICATION MODE

<IN - - - -opcode3/22/15>
<erjumerated: specification-mode>

<integer: 0> {absolute}

<erfjumerated: specification-mode> =
|  <integer: 1> {scaled}
|
I

<integer: 2> {fractional }
<integer: 3> {mm}

8.3.17 |LINE AND EDGE TYPE DEFINITION

<LINE-AND-EDGE-TYPE-DEFINITION-opcode: 3/2 3/0>
<index: line-type>

<size-specifier: dash-cycle-repeat-length> {see clause<3.}
<list-of-dash-elements>

<index: line-type> =\ "<negative-integer>

<non-negative-integer>+

<list-of-dash-elements>

8.3.18| HATCH STYLE DEFINITION

<HATCH-STYLE-DEEINITION-opcode: 3/2 3/1>
<index: hatch-index>

<ehumerated: style-indicator>

<s{ze-specifier; DX-first-vector> {see clause 8.}
<sjze-specifier: DY-first-vector>

<slze-specifier: DX-second-vector>
<sjze<specifier: DY-second-vector>
<sizé-Specifier: duty-cycle-length> {see clause 8.}
<integer: number-of-hatch-lines>
<list-of-gap-widths>

<list-of-line-types>

<integer: hatch-index> = <negative-integer>

<enumerated: style-indicator> = <integer: 0> {parallel}
| <integer: 1> {cross-hatch}

<integer: number-of-hatch-lines> =  <positive-integer> {n}

<list-of-gap-widths> =  <positive integer>(n)
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<list-of-line-types> =  <integer>(n)

8.3.19 GEOMETRIC PATTERN DEFINITION

<GEOMETRIC-PATTERN-DEFINITION-opcode: 3/2 3/2>
<index: geometric-pattern-index>

<name: segment-identifier>

<pat ern-extent>

<index: geometric-pattern-index> <positive index>
<name: segment-identifier> = <integer>

<paftern-extent>

<point>(2)
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8.4 Control elements

8.4.1 VDC INTEGER PRECISION

8.4.2 VDC REAL PRECISION

54

<VDC-INTEGER-PRECISION-opcode: 3/3 2/0>
<integer: largest-integer-code+1>

The largest-integer-code tells how many bits occur in the largest possible magnitude for an integer
poirjt. For example, if integer points in the metafile can range from -32767 to +32767;)the largest-
integer-code is 15. One additional bit is required for the sign, thus an additional bit iscaddcd to obtain
the pppropiate field width. Thus in this example the parameter would be 16.

<VIDC-REAL-PRECISION-opcode: 3/3 2/1>
<intpger: largest-real-code+1>

<integer: smallest-real-code>

<intpger: default-exponent-for-vdc-reals>
<enpmerated: exponents-allowed>

<enpmerated: exponents-allowed> = <integer: 0> {allowed}
|  <integer: 1> {forbidden}

The| largest-real-code and smallest-real-code\(or granularity code) together specify the |maximum
numjber of bits of precision that can occur.in the coded representations of real VDC space doordinates
and|VDC scalars. The largest-real-code specifies the largest possible magnitude of positive qr negative
real| VDC coordinates and VDC scalars, while the smallest-real-code specifies the granularify of VDC
spage.

The]largest-real-code tells how,many bits can occur to the left of the (binary) radix point in fhe largest
possible VDC scalar., “For example, if the largest possible real number |s binary
+11[11111111111111 18R 111, the largest-real-code would be 20.

The| smallest-real-codé shows the granularity of VDC space by indicating how small a non{zero VDC
scalar can be. It'does this by specifying the smallest exponent that is permitted in the coded gepresenta-
tion| of a VD€ scalar, thus determining the Basic Grid Unit: letting "src" stand for smallestireal-code,
BGU=2"%~For example, if all VDC scalars are integer multiples of 1/64 (2 raised to the power -6), the
smdllest-réal-code would be -6. This indicates that there are six bits of precision to the right of the
bingry.radix point and that the smallest allowable exponent is -6.

It is possible for the smallest-real-code to be positive. For example, if all VDC scalars to be coded are
multiples of 8, smallest-real-code would be +3, since 8, or binary 1000, is 2 raised to the power +3.

The largest-real-code shall be greater than the smallest-real-code. The difference, largest-real-code
minus smallest-real-code, gives the number of bits of precision which are required in order to store
VDC coordinates with full precision. It is especially important to use all these bits of precision when
coding the point list parameters of the POLYLINE, DISJOINT POLYLINE, POLYMARKER,
POLYGON, POLYGON SET, GDP, and POLYSYMBOL.

The default-exponent-for-vdc-reals is the exponent that is to be assumed if an exponent is omitted {rom
the coded representation of a real VDC coordinate or VDC scalar. This parameter shall be greater than
or equal to the smallest-real-code.
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The exponents-allowed parameter specifics whether or not an "exponent follows” bit is included in the
mantissa of the coded representation of a real VDC coordinate or VDC scalar. If this parameter is 0,
exponents are allowed in real VDC coordinates and VDC scalars, and the exponent-follows bit is
included in their mantissas (see 6.5.) If this parameter is 1, exponents are not allowed in real VDC
coordinates and VDC scalars; in that case the mantissas of real VDC coordinates and VDC scalar do not
include the exponent-follows bit. In that case, the omitted exponents of all real parameters are deemed
to have the value determined by the default-exponent-for-reals parameter.

8.4.3 AUXILIARY COLOUR

<AUX]JLIARY-COLOUR-opcode: 3/3 2/2>
<colouf-specifier: auxiliary-colour> {see clause 8.}

8.4.4 TRANSPARENCY
<TRANSPARENCY-opcode: 3/3 2/3>
<enumgprated: transparency indicator>

<enumgrated: transparency indicator> = <integer: 0> foff}
<integer: I> {on}

8.4.5 CLIP RECTANGLE

<CLIPFRECTANGLE-opcodec: 3/3 2/4>
<point| first-corner>
<point}| second-corner>

8.4.6 CLIP INDICATOR
<CLIP-INDICATOR-opcode: 3/3 2/5>
<enumerated: clip-indicator>

<enumerated clip-indicator> = <integer: 0> {off}
| <integer: 1> {on}

8.4.7 LINE CLIPPING MODE

<LINE-CLIPPING-MODE-opcode: 3/3 2/6>
<enumerated: clipping-mode>
<enumerated: clipping-mode> = <integer:0> {locus}
| <integer:1> {shape}

| <integer:2> {locus then shape}
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8.4.8 MARKER CLIPPING MODE

<MARKER-CLIPPING-MODE-opcode: 3/3 2/7>
<enumerated: clipping-mode>
<enumerated: clipping-mode> = <integer:0> {locus}
|  <integer:1> {shape}

| <integer:2> {locus then shape}

8.4.9 [EDGE CLIPPING MODE
<EDGE-CLIPPING-MODE-opcode: 3/3 2/8>
<¢numerated: clipping mode>

<¢numerated: clipping mode> <integer:0> {locus}

| <integer:1> {shape}
| <integer:2> {locus then shape}

8.4.10 NEW REGION
<NEW-REGION-opcode: 3/3 2/9>

8.4.11 SAVE PRIMITIVE CONTEXT

<SAVE-PRIMITIVE-CONTEXT-opcode: 3/3 2/10>
<hame: context>

<pame: context> = <integer>

8.4.12 RESTORE PRIMITIVE CONTEXT

<RESTORE-PRIMITIVE-CONTEXT-opcode: 3/3 2/11>
<pame: context>

<phame: context> = <integer>

8.4.13 PROTECTION REGION INDICATOR

<PROTECTION-REGION-INDICATOR-opcode: 3/3 3/0>
<index: region-index>
<index: region-indicator>

<index: region-index>

<positive integer>

<index: region-indicator> = <integer: 1> {off}
| <integer: 2> {clip}
I

<integer: 3> {shield}
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8.4.14 GENERALIZED TEXT PATH MODE

<GENERALIZED-TEXT-PATH-MODE-opcode: 3/3 3/1>
<enumerated: text-path-mode>
<enumerated: text-path-mode> = <integer: 0> {off}

| <integer: 1> {non-tangential}
| <integer: 2> {axis-tangential}

8.4.15 MITRE LIMIT
<MITRE-LIMIT-OPCODE-opcode: 3/3 3/2>
<real| mitre-limit>

<real| mitre-limit> =  <non-negative-real>

8.4.16 TRANSPARENT CELL COLOUR

<TRANSPARENT-CELL-COLOUR-opcode: 3/3 03/3>
<enumerated: transparency-indicator>
<colqur-specifier> {see clause 8.}

<enumerated: transparency-indicator> = <integer: 0> {off}
| ginteger: 1> {on}
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8.5 Graphical primitive elements

8.5.1 POLYLINE

<POLYLINE-opcode: 2/0>
<point-pair>
<point-list>

<pojnt-pair> =  <point>(2)

<pojnt-list> = <point>*

8.5.2 DISJOINT POLYLINE
<DISJOINT-POLYLINE-opcode: 2/1>
<pojint-pair>+

<pdint-pair> = <point>(2)

8.5.3 FOLYMARKER

<POLYMARKER-opcode: 2/2>
<pgint>
<pgint-list>

<p@int-list> =  <point>*

8.5.4 TEXT

<TEXT-opcode: 2/3>
<p£nt: starting-point>

<emumerated:{final-or-not-final>
<stiring: text-t0-be-displayed>

<e1|1umerated: final-or-not-final> = <integer: 0> {not final}
1 [
| T

M 1
\llltcgcl . L

8.5.5 RESTRICTED TEXT

<RESTRICTED-TEXT-opcode: 2/4>
<VDC: delta-width>

<VDC: delta-height>

<point: starting-point>

<enumerated: final-or-not-final>
<string: text-to-be-displayed>
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<VDC: delta-width> = <non-negative VDC>
<VDC: delta-height> =  <non-negative VDC>
<enumerated: final-or-not-final> = <integer: 0> {not final}

| <integer: 1> ({final}

8.5.6 APPEND TEXT

<APPEND-TEXT-opcode: 2/5>
<enunerated: final-or-not-final>
<string: text-to-be-displayed>

<enumerated: final-or-not-final> = <integer: 0> {not final}
|  <integer: 1> {final}

8.5.7 POLYGON

<POL]YGON-opcode: 2/6>
<poin}-triple>

<poin}-list>
<poin}-triple> = <point>(3)
<poin}-list> =  <point>*

8.5.8 POLYGON SET

<POL}YGON:-opcode: <2/7>
<flagged point-triple>
<flagged point-list>

<flagged point-triple>

<flagged-point>(3)
<flagged point-list> = <flagged-point>*

wherg the first coordinate is coded as an absolute coordinate and subsequent coordinates as {lisplace-
ment codrdinates, as in the point list parameter type.

<flagged-point>

<point> <enumerated: edge-out>

<enumerated: edge-out> = <integer: 0> ({invisible}
| <integer: 1> {visiblc}
| <integer: 2> {close invisible}
| {

<integer: 3> {close visible}

8.5.9 CELL ARRAY

<CELL-ARRAY-opcode: 2/8>
<P: point>
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<Q: point>

<R: point>

<integer: nx>

<integer: ny>
<local-colour-precision>
<colour-list>

<integer: nx>
<integer: ny>

Representation of each element

<positive integer>
<positive integer>

[N
EJ
i
(@)
Q
—
Q
€.

<
~.

<dg¢fault-colour-precision-indicator>
<nyumber-of-bits>

Th¢ value O for the local-colour-precision is the ‘default colour precision‘indicator’. It indic4

<default-colour-nrecision-indicator>
! Lwvviv s

1Gu. AVVASIVIAT IRV AV -~

<number-of-bits>

"

<integer: 0>
<positive integer>

tes that the

colpur specifications of the CELL ARRAY element are in the precision-of the COLOUR INDEX PRE-

CI$ION or the COLOUR PRECISION (depending upon the value of the COLOUR SE
MQDE). If positive, then it is the ‘number of bits’ of the colour-specifications of the CEL

element (as in COLOUR PRECISION and COLOUR INDEX(PRECISION).

<coplour-list>

<indexed colour list>

<direct colour list>

[y

<indexed normal colour list>

[

<indexéd;bitstream colour list>

<indexed“colour list>
<direct colour list>

<indexed normal colour list>

<indexed bitstream colour list>

<indexed runlength colour list>

<indexed runlength bitstream colour list>

<direct normal colour list>

<direct bitstream colour list>

<direct runlength colour list>

<direct runlength bitstream colour list>

<integer: 0>
<basic format>+

<integer: 1>
<bitstream: concatenation of colour indexes

ILECTION
. ARRAY

Vv

<indexed runlength colour list>

<indexed run>

<indexed runlength bitstream colour list>

<indexed bitstream run>

<integer:2>
<indexed run>+

<integer: colour index>
<integer: number of repetitions>

<integer:3>
<indexed bitstream run>+

<bitstream: colour index>
<integer: number of repetitions>
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<direct normal colour list> = <integer: 0>
<direct normal colour list> g

<direct-colour-specifier: colour value>+

<direct bitstream colour list> = <integer: 1>
<bitstream: concatenation of colour values>

<direct runiength colour list> = <integer: 2>
<direct run>+

<dire¢t run> =  <direct-colour-specifier: colour value>
<integer: number of repetitions>

<direft runlength bitstream colour list>

<integer: 3>
<direct run>+

8.5.10 GENERALIZED DRAWING PRIMITIVE

<GDP-opcode: 2/9>
<integer: GDP-identifier>
<poirt-list>

cAdatal ran~e A Aata_vranneds
SNuatariCiulild, udata-icvuvliu-~”

<point-list> = <poimnt>*

8.5.11 RECTANGLE

<RECTANGLE-opcode: 2/10>
<point: first-corner>
<point: second-corner>

8.5.12 CIRCLE

<CIR|CLE-opcode: 3/4 2/0>
<point: centre=of-circle>
<VDC(: radius-of-circle>

8.5.13 CIRCULAR ARC 3 POINT

<CIRCULAR-ARC-3-POINT-opcode: 3/4 2/1>
<point: starting-point>

<point: intermediate-point>

<point: ending-point>

8.5.14 CIRCULAR ARC 3 POINT CLOSE

<CIRCULAR-ARC-3-POINT-CLOSE-opcode: 3/4 2/2>
<point: starting-point>
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<point: intermediate-point>
<point: ending-point>
<enumerated: close-type>

<enumerated: close-type> = <integer: 0> {pie}
| <integer: 1> {chord}

8.5.15 CIRCULAR ARC CENTRE

Representation of each element

<CIRCULAR-ARC-CENTRE-opcode: 3/4 2/3>
<pojnt: centrepoint>

<VIC: DX _start>

<VIDC: DY _start>

<VIDC: DX_end>

<VIDC: DY_end>

<VIDC: radius>

8.5.16 [CIRCULAR ARC CENTRE CLOSE

<CIRCULAR-ARC-CENTRE-CLOSE-opcode: 3/4 2/4>
<pdint: centrepoint>

<VDC: DX_start>

<VDC: DY_start>

<VDC: DX_end>

<VDC: DY_end>

<VDC: radius>

<erlumerated: close-type>

<enjumerated: close-type> = <integer: 0> {pie}
| <integer: 1> {chord}

8.5.17 [ELLIPSE

<ELLIPSE-opcode: 3/4 2/5>

<p¢int: centrepoint>

<p£int: endpoint of first conjugate diameter>
<point?’endpoint of second conjugate diameter>

8.5.18 ELLIPTICAL ARC

62

<ELLIPTICAL-ARC-opcode: 3/4 2/6>

<point: centrepoint>

<point: endpoint of first conjugate diameter>
<point: endpoint of second conjugate diameter>
<VDC: DX _start>

<VDC: DY_start>

<VDC: DX_end>

<VDC: DY_end>
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8.5.19 ELLIPTICAL ARC CLOSE

<ELLIPTICAL-ARC-CLOSE-opcode: 3/4 2/7>
<point: centrepoint>

<point: endpoint of first conjugate diameter>
<point: endpoint of second conjugate diameter>
<VDC: DX_start>

<VDC: DY _start>

<VDC: DX_end>

<VDCTDY end>

<enurperated: close-type>

<enumnerated: close-type> = <integer: 0> ({pie}
|  <integer: 1> {chord}

8.5.20 CIRCULAR ARC CENTRE REVERSED

<CIRICULAR-ARC-CENTRE-REVERSED-opcode: 3/4 2/8>
<point: centrepoint>

<VDC(C: DX_start>
<VD(: DY_start>
<VD(C: DX_end>
<VDC: DY_end>
<VD(: radius>

8.5.21 QONNECTING EDGE
<CONNECTING-EDGE-opcode: 3/4 2/9>

8.5.22 HYPERBOLIC AR€E

<HYPERBOLIC-ARC:opcode: 3/4 2/10>
<point: centre-point>

<poimt: transverse-radius-endpoint>
<point: conjugate-radius-endpoint>
<VDC: DX) start>

<VDLC: DY _start>

<VDC: DX_end>

<VDC: DY_end>

8.5.23 PARABOLIC ARC

<PARABOLIC-ARC-opcode: 3/4 2/11>
<point: tangent-intersection-point>
<point: start-point>

<point: end-point>
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8.5.24 NON-UNIFORM B-SPLINE
<NON-UNIFORM-B-SPLINE-opcode: 3/4 2/12>

8.5.25

<integer: spline-order>

<integer: number-of-control-points>
<control-points>

<list-of-knots>

<real: parameter-start-value>

<real: parameter-end-value>

Representation of each element

<irlteger: spline-order>
<integer: number-of-control-points>
<control-points>

<lit-of-knots>

<inmteger: spline-order>

<ifteger: number-of-control-points>
<cpntrol-points>

<list-of-knots>

<r¢al: parameter-start-value>

<r¢al: parameter-end-value>
<weights>

<imteger: spline-order>

<imteger: number-of-control-points>
<cpntrol-points>

<list-of-knots>

<weights>

NON-UNIFORM RATIONAL B-SPLINE
<NON-UNIFORM-B-SPLINE-opcode: 3/4 2/13>

<positive integer> {m>0}
<positive integer> {n>m}
<point: control-point>(n)

<real: knot>(m+n)

<positive integer> {m>0}
<positive integer> {n>m}
<point: control-point>(n)
<real: knot>(m-+n)

<real: weight>(n)

8.5.26 POLYBEZIER
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<POLYBEZIER-opcode: 3/4 2/14>
<index: continuity indicator>
<control-points>

<index: continuity indicator>

<control-points>

<integer: 1> {discontinuous}
<integer: 2> {continuous}

<point>(n) {n>4}
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8.5.27 POLYSYMBOL

<POLYSYMBOL-opcode: 3/4 2/15>
<index: symbol-index>

<point>

<point-list>

<index: symbol-index> =  <positive integer>
<point=tist> ——<pomt>*

8.5.28 BITONAL TILE

<BITONAL-TILE-opcode: 3/4 3/0>

<index: compression-type>

<intejger: row-padding-indicator>
<cell-background-colour>

<cellt-foreground-colour>

<structured-data-record: method-specific-parameters>
<bitstream: compressed-colour-specifiers>

<index: compression-type> <integet/0> {null background}

<integer: 1> {null foreground}

<integer: 2> {T6}

<integer: 3> {T4 1-dimensional }

<integer: 4> {T4 2-dimensional }

<integer: 5> {bitmap}

<integer: 6> {run length}

<integer: >6> {reserved for registered values}

<intgger: row-padding-indicator> =  <non-negative integer>

<cell-background-colour> =  <colour specifier> {see 8.}

<cell-foreground-colour> <colour specifier> {see 8.}
<stryctured-data-record: method-specific-parameters>=

<SOS>
<method-specific-record-contents>
<ST>

<method-specific-record-contents> = <>{null, for compression types 1-5}
<<integer: i_I><integer: 1><run-count precision>> {types 6}
= {register-defined, for types >6}

NOTE — i_I in the above denotes the integer value of the ‘data type designator’ for data type Integer as assigned
in annex C of ISO/IEC 8632-1.
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8.5.29 TILE

<TILE-opcode: 3/4 3/1>
<index: compression-type>

66

<integer: row-padding-indicator>

<integer: cell-colour-precision>
<structured-data-record: method-specific-parameters>

<bitstream: compressed-colour-specifiers>

<in

q

<infeger: row-padding-indicator>

<infeger: cell-colour-precision>

<cell-colour-precision>

<deffault-colour-precision-indicator>
<number-of-bits>

The

|
|
l
I
|
I

Representation of each element

e eempfessieﬂ ypes = 4I.H$€g€'" 0> [null backgeround}
. . 1§ o 7

<integer: 1> {null foreground}
<integer: 2> {T6}

<integer: 3> {T4 1-dimensional }
<integer: 4> {T4 2-dimensional }
<integer: 5> {bitmap}

<integer: 6> {run length}

{>6, reserved for registered values}

<non-negative integer>
<non-negative integer>

<default-cOlour-precision-indicator>
<numiber-of-bits>

<integer: 0>
<positive integer>

value O for the local-colour-precisionis the ‘default colour precision indicator’. It indicafes that the

colgur specifiers of the TILE elemént, prior to compression, are in the precision of the| COLOUR

INI]

SELECTION MODE).

<st

<mgthod-specific-record-contents>

DEX PRECISION or the COLOUR PRECISION (depending upon the value of the

ructured-data-recordi;.method-specific-parameters>=

<SOS>
<method-specific-record-contents>
<ST>

<>{null, for compression types 1-5}

COLOUR

<<integer: i_I><integer: 1><run-count precigion>> {types 6}

{register-defined. for types >61}

NOTE — i_I in the above denotes the integer value of the ‘data type designator’ for data type Integer as assigned
in Annex C of ISO/IEC 8632-1.
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8.6 Attribute elements

8.6.1 LINE BUNDLE INDEX
<LINE-BUNDLE-INDEX-opcode: 3/5 2/0>
<index: line-bundle-index>

ISO/IEC 8632-2:

ar:

1992 (E)

s h 1 A1 . = |
<index+tme=bundie=-index =

8.6.2 LINE TYPE

<LINE-TYPE-opcode: 3/5 2/1>
<index: line-type>

<index: line-type>

8.6.3 LINE WIDTH
<LINE-WIDTH-opcode: 3/5 2/2>

BAativa-iRtas
POSTTIV O TITtCECT

<integer: 1> {
<integer: 2> {
<integer: 3> {dot}
<integer: 4> {
<integer: 5> {
<integeri>5> {reserved for registered valu
<intgger: negative> {private line type}

<size-specifier: line-width-specifier> {sce clause 8.}

8.6.4 LINE COLOUR

<LINE-COLOUR-opcode: 3/5 2/3>
<colopir-specifier>{see clause 8.}

R DIMAINILIL LT INIDODILY

S }
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<MARKER-BUNDLE-INDEX-opcode: 3/5 2/4>

<index: marker-bundle-index>

<index: marker-bundle-index> =

8.6.6 MARKER TYPE

<MARKER-TYPE-opcode: 3/5 2/5>
<index: marker-type>

<positive integer>
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<integer: 1> {dot}

<integer: 2> {plus}

<integer; 3> {asterisk}

<integer: 4>  {circle}

<integer: 5> {cross (x)}

<integer: >5>  {reserved for registered values}
<integer: negative>{private marker type}

<index: marker-type>

8.6.7 MARKER SIZE

<MARKER-SIZE-opcode: 3/5 2/6>
<sjize-specifier: marker-size-specifier> {see clause 8.}

8.6.8 MARKER COLOUR

<MARKER-COLOUR-opcode: 3/5 2/7>
<dolour-specifier: marker-colour> {see clause 8.}

8.6.9 |TEXT BUNDLE INDEX

<TEXT-BUNDLE-INDEX-opcode: 3/5 3/0>
<index: text-bundle-index>

<index: text-bundle-index> =  <positive integer>

8.6.10) TEXT FONT INDEX
<TEXT-FONT-INDEX-opcode: 3/5 3/1>
<index: text-font-index>

<index: text-font-index> =  <positive integer>

8.6.11 TEXT PRECISION

<TEXT-PRECISION-opcode: 3/53/2>
<enumerated: text-precision>

<enumerated: text-precision> <integer: 0> {string}

| <integer: 1> {character}
|  <integer: 2> {stroke}

8.6.12 CHARACTER EXPANSION FACTOR

<CHARACTER-EXPANSION-FACTOR-opcode: 3/5 3/3>
<real: expansion-factor>
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<real: expansion-factor> =  <non-negative real>

8.6.13 CHARACTER SPACING

<CHARACTER-SPACING-opcode: 3/5 3/4>
<real: character-spacing>

8.6.14 TEXT COLOUR

<TEXT-COLOUR-opcode: 3/5 3/5>
<colpur-specifier> {see clause 8.}

8.6.15 (HARACTER HEIGHT

<CHARACTER-HEIGHT-opcode: 3/5 3/6>
<VDC: character-height>

<VIDC: character-height> =  <non-negatiye VDC>

8.6.16 CHARACTER ORIENTATION

<CHARACTER-ORIENTATION-opcode: 3/53/7>
<VIDC: x-component of up vector>

<VDC: y-component of up vector>

<VIDC: x-component of base vector>

<VIDC: y-component of base vector>

8.6.17 TEXT PATH

<TEXT-PATH-opcode: 3/5 3/8>
<enymerated: text-path>
<enymerated: text-path> <integer: 0> {right}
<integer: 1> {left}
<integer- 2> {up}
<integer: 3> {down]}

8.6.18 TEXT ALIGNMENT

<TEXT-ALIGNMENT-opcode: 3/5 3/9>
<enumerated: horizontal-alignment>
<enumerated: vertical-alignment>

<real: continuous-horizontal-alignment>
<real: continuous-vertical-alignment>

<enumerated: horizontal-alignment> = <integer: 0> {normal horizontal}
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<integer: 1> ({left}

<integer: 2> {centre}

<integer: 3> {right}

<integer: 4> {continuous horizontal }

<enumerated: vertical-alignment> = <integer: 0> {normal vertical}
<integer: 1> {top}
<integer: 2> {cap}
<integer: 3> {half}
<integer: 4> {base}

<integer: 5> {bottom}
<integer: 6> {continuous vertical}

8.6.19 CHARACTER SET INDEX

<CHARACTER-SET-INDEX-opcode: 3/5 3/10>
<index: character-set-index>

<index: character-set-index> =  <positive integer>

8.6.20 ALTERNATE CHARACTER SET INDEX

<ALL.TERNATE-CHARACTER-SET-INDEX-opeode: 3/5 3/11>
<indlex: alternate-character-set-index>

<inglex: alternate-character-set-index> =  <positive integer>

8.6.21 [FILL BUNDLE INDEX

<FILL-BUNDLE-INDEX=-opcode: 3/6 2/0>
<indlex: fill-bundle-index>

<inflex: fill-bundle-index> =  <positive integer>

8.6.22 |INTERIOR STYLE

<INTERIOR-STYLE-opcode: 3/6 2/1>
<enumerated: interior-style>

<integer: 0>
<integer: 1> solid }
<integer: 2> pattern}

{hollow }
{
{
<integer: 3> {hatch}
{
{
{

<enumerated: interior-style>

<integer: 4> empty}
<integer: 5> geometric pattern}
<integer: 6> interpolated }
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