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Foreword

SO (the International Organization for Standardization) and IEC (the International Elecfrotechnical Commission)
form the specialized system for worldwide standardization. National bodies that/are ' members of ISQ or IEC
participate in the development of International Standards through technical <committees establishefd by the
fespective organization to deal with particular fields of technical activity. ASO" and IEC technical cqmmittees
tollaborate in fields of mutual interest. Other international organizations, governmental and non-governipental, in
iaison with ISO and IEC, also take part in the work.

n the field of information technology, ISO and IEC have established.a joint technical committee, ISO/IEC JTC 1.
Draft International Standards adopted by the joint technical committeée are circulated to national bodies fpr voting.
Publication as an International Standard requires approval by at least 75 % of the national bodies casting a vote.

nternational Standard ISO/IEC 8632-2 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information
echnology.

[his second edition cancels and replaces the first edition (ISO 8632-2:1987), which has been technically fevised.

SO/IEC 8632 consists of the following partsy under the general title Information technology — Computer
braphics — Metafile for the storage and transfer of picture description information :

Part 1: Functional specification

Part 2: Character encoding

Part 3: Binary encoding

Part 4: Clear text encoding

Annex A forms an infegral part of this part of ISO/IEC 8632.
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Introduction

0.1 Pyrpose of the character encoding

The Character Encoding of the Computer Graphics Metafile (CGM) provides,\a representation of the
Metafilg syntax intended for situations in which it is important to minimizé~he size of the metafile ¢r
transmif the metafile through character-oriented communications service$, The encoding uses compagt
represeptation of data that is optimized for storage or transfer between computer systems.

If minimizing the processing overhead is more important than dat@® compaction, an encoding such as the
Binary [Encoding contained in ISO/IEC 8632-3 may be more appropriate. If human rcadability is the mogpt
importdnt criterion, an encoding such as the Clear Text Encoding in ISO/IEC 8632-4 may be mofe
appropiyiate.

0.2 Objectives
This encoding was designed with the following objectives:

a) | regular syntax: All elements of thermetafile should be encoded in a uniform way so that parsirjg
the metafile is simple;

b) | compactness: The encoding should provide a highly compact metafile, suitable for systems with
restricted storage capacity or transfer bandwidth;

c) extensibility: theeneoding should allow for future extensions;

d) | transportabilityZthe encoding should be suitable for use with transport mechanisms designed for
character-griénted data based on a standard national character set derived from ISO/IEC 646.

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

ng, ECMA, and CEPT. T

The representation of character data in this part of ISO/IEC 8632 follows the rules of ISO/IEC 646 apd ISO
2(022.

Fqr certain elements, the CGM defines value ranges as being reserved for registration) The values ard 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 storage and transfer of picture description information —

Part|2 :
Character encoding

1 Scope

This part of ISO/IEC 8632 specifies a character encoding of the Computer Graphics Metafile. For each [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 metafile,
suitablg for applications that require the metafile to be of minimum size and suitable for transmission with
characfer-oriented transmission services.
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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.

ISOMEC 646:1991, Information technology — 1SO 7-bit coded character set for information interchange.
1S0|2022:1986, Information processing — 1SO 7-bit and 8-bit coded character sets — Code extensiontechn{ques.
1S0|2375:1985, Data processing — Procedure for registration of escape sequences.

IS0 6429:1988, Information processing — Control functions for 7-bit and 8-bit coded charaeter 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

combinations of the 7-bit code are identified by b7, b6, b5, b4, b3, b2, and b1, where b7

is the lowest-0 nrrlpr or least-sionificant. bit
vie

ng I 1na 1
10st- ox&uu Cdiii, Ul 1 15 W0 20OWCESL-OTGCT, O 10asbu-51g1111 Caili, Uit

The bit combinations may be interpreted to represent integers in the range O 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

TN QAN

in thfs par[ 01 DU/IEC 8032, the Dl[ COITID]I]dl]OIlb are identified } notat Ull Ul lllL lUlIIl X/y, where x[is a
number in the range 0 to 7 and y is a number in the range O to 15. The correspabdence between the npta-
tions|of the form x/y and the bit combinations consisting of the bits b7 to bl is as\follows:

|

- x is the number represented by b7, b6, and bS where these bits are-given the weights 4, 2, and 1
respectively;

-y is the number represented by b4, b3, b2, and bl where theSe)bits are given the weights 8, 4, 2,and
1 respectively.

The potations of the form x/y are the same as those used to.identify code table positions, where x is| the
colutnn number and y is the row number.

A 7-bit code table consists of 128 positions arranged.in eight columns and sixteen rows. The columng 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" refers to the bit combination in column 1, row 11 of the gode
tablef binary 0011011.

The pits of 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-significant, bit and b1 is the lowest-order, or least-significant, bit.

The pit combinations may be(interpreted to represent integers in the range 0 to 255 in binary notatiop by
attriuting the following weights to the individual bits:

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

Usingg these"weights, the bit combinations of the 8-bit code are interpreted to represent numbers in the range
0 to P55

In this part of ISOAEC 8632 the bitcombmationsaretdentifred by notattorof-the—form XXFPY where—x 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 Notational conventions

table.

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
stgndards (€.g., ISO 2022)are useiul: the—contextof the-CGM;-these-terms;—and-the-conecep eqwhich
th¢y refer, apply only within the string parameters of the TEXT, APPEND TEXT, and RESTR D
THEXT metafile elements.

3.2.1 CO sets

A|CO set is a set of 30 control characters represented in a 7-bit code by 0/0 to 1/15,except 0/14 arld 0/15
which shall be unused, and in an 8-bit code by 00/00 to 01/15, except 00/14‘and 00/15 which shall be
ufused. CO sets occupy columns 0 and 1 of a 7-bit code table or columns 00\and 01 of an 8-bit codg¢ table.
The meanings of CO controls within string parameters are described in 6.9:3.

3.2.2 C1 sets

A|C1 set is a set of up to 32 control characters represented by bif combinations 08/00 to 09/15 in gn 8-bit
cdde. C1 sets occupy columns 08 and 09 of the 8-bit codetable. In a 7-bit code the C1 control fupctions
are represented by 2-byte escape sequences. This CGM ‘encoding reserves the bit combinations 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 the content of
stking parameters. Other C1 control characters from‘other standards, such as ISO 6429, may be used within
thing parameters by agreement between the inter¢hanging parties.

2]

2.3 G-sets

3

The G-sets (GO, G1, G2, G3) are coded character sets of 94 or 96 characters. CHARACTER SET INDEX
de¢signates which character set isito be the GO sct. ALTERNATE CHARACTER SET INDEX designates a
character set to be used as both'the G1 and G2 sets. The G-sets may be "invoked into" (caused to gccupy)
cplumns 2 through 7 of a 7-bit code table, or columns 02 through 07 and 10 through 15 of an 8-hit code
tgble. This encoding ofithe CGM uses the GO and G1/G2 sets within string parameters. The G3 set may be
uged within the string parameters of conforming metafiles; this requires selection of the extended -bit or
ktended 8-bit mode’in the CHARACTER CODING ANNOUNCER. The CGM does not provide [an ele-
ent to explicitly designate the G3 sets; this may be done within a text string in accordance with ISQ 2022,
- by otherméans agreed upon by the interchanging parties.

o o
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Notational conventions Code extension techniques vocabulary

- 0 0 0 0 1 1 1 1
- 0 0 1 1 0 0 1 1
> 0 1 0 1 0 1 0 1
ol oo PET o [ [ 2 [ 3 [ 4] 5 [6 |7
ofofofo] O
ofofof1] 1
olof1{o| 2
olof1]1] 3
of1{ofo]| 4
oft1{o|t] 5
of1{1]o| &
?ééé ; T&E A G-SET OF
94 OR 96
1{0]J0]1] 9 SET BIT COMBINATIONS
1{o]1]0] 10
1fo]1]1] Q1
1{1]o0]0} 12
1{1}of1] 13
1f1]1jo] 14
M1]1]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_1Y 12 13 14 |15
0 02/0 10,/0
1 .
2
3
4
S
6
71 CO "GL" SET OF Cl1 "G9R4” OSRETQé)F
8 SeT BIT SSM%%%IONS SET BIT COMBINATIONS
10
11
12
13
14
15 07/15 15/115

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

4.2

For i

ment|shall be designated and invoked from ISO 2022 environment by the following escape sequence:

is suitable only if there is not to be any interchange with services using other coding techniques.

Designating and invoking the CGM coding environment from ISO 2022

hterchange with services using the code extension techniques of ISO 2022, the CGM coding envifon-

ESC2/5F

whert ESC is the bit combination 1/11, and F refers to a bit combination that will.be assigned by the [SO

Regi
The

metafile element.

ftration Authority for ISO 2375.

first bit combination occuring after this escape sequence will thenkrépresent the opcode of a CGM

Aftett the end of one or more metafiles (i.e., after the END METAFILE element) or between pictures (fi.e.,

after

codinng environment:

This

the END PICTURE element), the following escape scquénce may be used to return to the ISO 2022

ESC 2/5 4/0

not only returns to the ISO 2022 coding environment, but also restores the designation and invocation

of caded character sets to the state that existed«prior to entering the CGM coding environment with the ESC

2/5 H sequence. (The terms "designation” and "invocation" arc defined in ISO 2022.)
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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:

— the basic opcode set;

— extension opcode sets.

5.1 Encoding technique of the basic opcode set

Th¢ basic opcode set consists of single-byte and double-byte opcodes. Single-byte opcodes are| from
collumn 2 of the code chart. Bits b4 to bl are used to encode the opcode. The format is ag-follows:

b8 bl
R R +
|X]|0 1 O|b b b b]
R Fommmmm +

The "X" bit (bit b8) is the parity bit (or omitted bit) in a 7-bit environment:" In an 8-bit environment {t is 0.
Fof double-byte opcodes the first byte is from column 3 and the second byte is from column 2 or 3|of the
cofle chart. Bits b4 to bl of the first byte and bits b5 to bl of-the second byte are used to encofle the
opfode:

b8 bl b8 bl
ot o - s R +
IX{0 1 1/b b b b|] |X|0O 1|b bbb by
R Fommm - e CEEER P +

THe bit combination 3/15, the EXTEND OPCODE SPACE (EOS) allows extension of the basic ¢pcode
sppce (see 5.2).

THe basic opcode set, supplied by this-encoding 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 3/15, $econd
byte from column-2 ot 3).

5.2 Extension mechanism

e basic opcode set can be extended with an unlimited number of extension opcode sets by means of the
EXTEND-QPCODE SPACE code (EOS, 3/15).

The N-thi extension opcode set consists of opcodes of the basic opcode set, prefixed with n times the code
EQS-The three possible formats of an opcode from the N-th extension opcode set are

Opcode format Extension codes Basic opcode set codes

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

n times
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Extension mechanism

2 <EOS>. . .<EOS> <3/y> <2/z>
S |
I
n times
3 <EOS>. . .<EOS> <3/y> <3/z>
R I
|
n times
<EQS> = 3/15
x EO0,1,..,15
y EO01,.,14
z ¥0,1,.,15
n EO,1,...

n = () selects the basic opcode set.

n-=
n=]
The
is 49
byte

5.3

Tabl
They
som
the

com

selects the first extension opcode set.
N selects the N-th extension opcode set.

number of opcodes supplied by this encoding technique (basicepcode set plus extension opcode

opcodes plus 480 double-byte codes.)

Opcode assignments

pinations 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

317 for Escape and External Elements

3/8 for Segment Control Elements and Segment Attribute Elements

e 1 lists the opcode assignments for the CGMo¢lements. All opcodes are from the basic opcodd
are organized as follows: single-byte opcodes are assigned to Graphical Primitive elements excefj
e of the Circular and Elliptical output eléments, where double-byte opcodes with combination 3/4
irst byte are assigned. All other metafile elements have double-byte opcodes with the followin

sets)

6*(n+1), where n is the number of extension sets. (Each extension set has 496 opcodes — 16 sipgle-

set.
t for
i for
b bit
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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  02/6
BEGIN FIGURE opcode 3/0 2/7 03/0 02/7
END FIGURE opcode 3/0 2/8 03/07) 7 02/8
BEGIN PROTECTION REGION opcode 3/0 2/12 03/0°  02/12
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  02/15
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 opcode 311 2/9 03/1 0209
METAFILE ELEMENT LIST opcode 3/1 2/10 03/1  02/10
BEGIN METAFILE DEFAULTS REPLACEMENT opcode | 3/1 2/11 03/1  02/11
END METAFILE DEFAULTS REPLACEMENT opcode 3/1 2/12 03/1  02/12
FONT LIST opcode 31 2/13 03/1  02/13
CHARACTER'SET LIST opcode 3/1 2/14 03/1  02/14
CHARACTER’CODING ANNOUNCER opcode 3N 2/15 031  02/15
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
C€OLOUR MODEL opcode 3/ 3/3 03/1  03/3
COLOUR CALIBRATION opcode 311 3/4 03/1  03/4
FONT PROPERTIES opcode 3/1 3/5 03/1 03/5
YT rrivizx & ovao opcoad o7t 570 U7 T \v/sav
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 32 2/2 03/2 02/2
MARKER SIZE SPECIFICATION MODE opcode 32 2/3 0372 02/3
EDGE WIDTH SPECIFICATION MODE opcode 3R 2/4 03/2 02/4
VDC EXTENT opcode 312 2/5 03/2 02/5
BACKGROUND COLOUR opcode 32 2/6 03/2 02/6
DEVICE VIEWPORT opcode 32 2/7 03/2 02/7
DEVICE VIEWPORT SPECIFICATION MODE opcode | 3/2 2/8 03/2 02/8
DEVICE VIEWPORT MAPPING opcode 3/2 2/9 03/2 02/9
LINE REPRESENTATION opcode 312 2/10 | 03/2 02/10
MARKER REPRESENTATION opcode 3/2 2/11 | 03/2 02/11
TEXT REPRESENTATION opcode 32 2/12 \NO3/2 02/12
FILL REPRESENTATION opcode 312 2A3_4 03/2 02/13
EDGE REPRESENTATION opcode 3R 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 3/2 3N 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 02/1
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 opcode 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
GENERAIAZED 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
DISJOINT POLYLINE opcode 2/1 02/1
POLYMARKER opcode 212 02/2
TEXTopcode 243 023
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-opeode A 2p— D02
ELLIPSE opcode 3/4 2/5 03/4  02/5
ELLIPTICAL ARC opcode 3/4 2/6 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 0374 ~ 02/11
NON-UNIFORM B-SPLINE opcode 3/4 2/12 034  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 2/15 03/4  02/15
BITONAL TILE opcode 3/4 3/0 03/4 03/0
TILE opcode 374 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 opecode 3/5 N 03/5 03/1
TEXT PRECISION opcode 3/5 312 03/5 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 3/8 03/5 0378
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
FILL BUNDLE INDEX opcode 36 200 03/6 02/0
INTERIOR STYLE opcode 3/6 2/1 03/6 02/1
FILL COLOUR opcode 376 272 03/6 0272
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 opcode 3/5 2/9 03/5 02/9
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- \.02/15
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 3/6 314 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 gpcode 3/8 22 03/8 02/2
SEGMENT TRANSFORMATION 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 @0 no-op element in the character encoding. However, the character substitution mechfinism
allovs generators.t6, 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

The "X" (bit b8) is the parity bit (or omitted bit) in a 7-bit environment. In an 8-bit environment it is Q.
b7 1s the parameter flag.

Exdept for ‘string’, ‘string fixed’, and ‘data record” parameters all parameters af¢ ghcoded using one o1
of tvo formats, Basic format or Bitstream format.

6.1] Basic format

Eadh Basic format parameter is coded as a sequence of one or more’bytes, structured as follows:

Th
b7

"ot

e
paj

Bifs b5 through b1 are the data bits of the parameter.

"t

S

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

b8 bl
. o T +
|X|1]e|ls|b b b b] first byte
B L E ok IR +
b8 bl
Fodt-tommmmm - ¥
|X|1]e|b b bsh b| last byte
Fod ottt - - +

is the parameter flag.

ameters, the-extension flag is 1 in all bytes except the last byte, where it is 0.

The+ S
usage (sec 6 6 3)

Bit

both

> X" (bit b8) is the pafity bit (or omitted bit) in a 7-bit environment. In an 8-bit environment itis (). Bit

(b6 of each byte) is the extension flag. For single byte parameters, the extension flag is 0. In multi-byte

ative.

is the s1gn bit; if equal o0 then the integer is non-negatwe and 1f equal to 1 then the mteger is neg

The Basic format is used to encode

14

a)  enumerated types (E);

b) colour indices (CI);

¢)  colour components (CCO);

d)  indices other than colour indices (IX);

e) integers (I);

pecial
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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 if coded in the 1ast byte.

6.2 Bitstream format

Each|Bitstream format parameter is encoded as a sequence of one or more bytes, structured ‘as’follows:

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" is the parity bit (or omitted bit) in a 7-bit environment. In an 8-bit environment it is 0. Bit Y7 is
the pprameter flag.

Bits p6 through b1 are the data bits of the parameter.

The Bitstream format is used to encode:

a incremental mode coordinates (see 6.6.2);

b colour direct (see 6.8);

C colour index lists(se€ 6.8).

d the compressed bitstream (BS) data type (see 6.15).

Bitstfeam data are-packed in consecutive databits starting from high-numbered bits to lower-numbcred [bits
of the first byte for'the most significant part of the bitstream data.

The ¢nd of a-Bitstream format parameter cannot be derived from the Bitstream format itself (the format is
not sglf-delimiting). Instead,

mat parameter) is identified by the <End of Block> code;

for-

— 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

1 fha 4 o f th ataric ondad 1 tha oot huta
S1 paCattpPatt O e pParamCriT IS COtTCaT T TIasT o y s

Any integer can be coded with leading most significant bits which are all zero. For example,-4/3"4nd 6/0
6/D 4/3 are both valid codings for the integer "+3"; however, efficient metafile generators should avold such
reflundant codings.

The size of integer parameters is limited by the current INTEGER PRECISION value
Integers 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) = 7/0:5/0
(integer: +1034) = 6/1 6/04/10  (integer: -1034) = 7/1 6/0 4/10

64 Coding real numbers

Ejch real number is coded as an integer mantissa followed by an optional exponent, both coded in th¢ Basic
fgrmat. 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 the bitg in the
first byte of the mantissa tells whether the exponent follows. If the "exponent follows" bit in the marjtissa is
zgro, or if REAL/PRECISION has specified that there is to be no "exponent follows" bit, then the exiponent

islomitted and@‘défault value is assumed which is set by another parameter of the REAL PRECISIQN ele-
mient.

Npte that the coding of real VDC coordinates is controlled by VDC REAL PRECISION, not 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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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}
+od-t-t-Ft-t----- +
or
b8 bt
+ot-t-t-t------- + {if explicit exponent allowed = ‘forbidddn’,
[X|1]e|s|b b b b] i.e. there is no exponent-follows bid]
+-d-t-tF------- +
b8 bl
ik ik T +
[X|1le|b b b b b] {last byte}
I Rk e +

"1

€

" n

S

Here "p" is the exponent-follows bit. If the current "explicit exponent allowed" value of the REAL PR
N element is ‘allowed’, bit b4 of the first byte of a mantissa is used as the "exponent follows" bif:
xplicit exponent follows, O if no exponent follows thédmantissa (then the default exponent set by R

SIQ
an {
PRI
me}
CI§

The
Ma

For
"ex
low

is the extension flag, see 6.1 for a description.

is the sign bit (bit b5 of the first byte): O for a positive mantissa;\[*for a negative mantissa.

ECISION is assumed). If the current "explicit exponent allowed" value of the REAL PRECISION
nt is ‘forbidden’, bit b4 of the first byte is used as*a databit and the default exponent set by REAL
ION is assumed.

exponent is coded as an integer in Basic format, see 6.3.
ntissas or exponents of "minus zerg' are not allowed and reserved for future use.

example, suppose that REAL PRECISION has specified that each real parameter is to be coded w
ponent follows" bit in its mantissa. In that case, the binary numeral +1.110010110011 is coded 4
s:

(real:Cbinary +1.11 00101 10011)

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

= [X[1]1]0]1]1 1 1] |XJ1}1/0 O 1 O 1] |X]1|O0]1 O O 1 1| {man

LECI-
1if
EAL
N cle-
PRE-

th an
s fol-

tissa}

= 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.

Int

hat 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 Coding VDCs and points

A point is a pair of VDC scalars. A VDC scalar is either an integer or real number according to whether
VDL TYPE is integer or real.

When VDC TYPE is integer, the encodings of the VDC and point data types are<@s described in 6.3, Coding
Intdgers. The size of the VDC and point parameters is limited by the current"'VDC INTEGER PRECI$ION
valge.

When VDC TYPE is real, the encodings of the VDC and point data tgpes are as described in 6.4, Coding
Redl Numbers. The size of the VDC and point parameters is limitéd by the current VDC REAL PRECI-
SIQN value. Whether or not "exponent follows" bits are included”in the mantissas of VDCs and poipts is
det¢rmined by a parameter of VDC REAL PRECISION. The default value for an omitted exponenf in a
VDC is determined by the "default exponent” parameter innVDC REAL PRECISION. If the expongnt is
omitted from a point data type, a default exponent is assumed as follows:

[ If the point is not in a point list, or is the firstipoint of a point list, the omitted exponent assumgs the
default value exponents of VDC parameters, as specified by VDC REAL PRECISION.

— If the point is in a point list, but is net the first point of that point list, an omitted exponeny may
assume a different value as follows;'if the exponent is omitted from the x-component of a real point,
it defaults to the value of the €xponent in the preceding x-component; similarly, an exponent pmit-
ted from a y-component assumes the value of the exponent in the preceding y-coordinate.

6.4 Coding point list parameters

Point lists may be coded’with one or both of the following coding structures. These structures are ¢alled
‘Displacement Mode“and ‘Incremental Mode’. Both formats may be used within a single point list.

Individual points‘and the first point of each point list are always be coded in Displacement Mode. The dis-
plagement values delta-x and delta-y are displacements measured from the origin, i.e. absolute posjtions.
Fof points-after the first point in a point list, each displacement is measured from the preceding point pf the
poiint Tist’ (this is true regardless of whether the preceding point was coded in Displacement Modef or in
Indremental 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>
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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 sct of points on a
squarg whose centre is the previously identified point. The first centre point is encoded in Displacement
Modg.

A Ring is characterized by its Radius (R) in Basic Grid Units (BGU), its Angular resolution (by a factof p)
and ifs Direction (D). The maximum number of points on a Ring is 8R. The actual number of points dn a
Ring (with a given Angular resolution factor p follows from

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

N is fequired to be even.

The points on the Ring are numbered, starting at the Direction point D, counter clockwise from 0 to M-1
and dlockwise 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 Angular resplu-
tion flactor 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 . o1
11 . o1
{12 . 0 -6 . 0
cenrre centre
{11 -1
{10 ) -5 -1
9T L3 . . .
8 -7 -6 -5 -4 4 -3 )

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 with R=3

The basic Radius of the Ring, as used in Incremental modg; is dependent on the BGU. The BGY is the
sthallest nonzero value that can be expressed within the ‘precision set by the VDC INTEGER or|REAL
PRECISION element. For VDC TYPE integer, basic‘Radius (=BGU) = 1. For VDC TYPE real the|size of
the BGU is set by a parameter of VDC REAL PREGCISION, called smallest-real code: letting "src” sfand for
sthallest-real code, BGU=2"°. The basic Radius“is a multiple of the BGU, i.e. it is a positive integer. For
VIDC TYPE real the default value for the basic Radius follows from

smallest-real code  basic Radius

>g 1
= g 1
28
<
£ BGU

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

W

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

hé_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.
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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
6 111001 -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 111110010% -11
10 1111100110 12
10 1111100111 -12
10 1111101000 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 1111110110 C1
10 1111110111 -20
10 1111111000 C2
10 1111111001 C3
10 1111111010 C4
10 1111111011 (O]
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.

21


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

ISO/IEC 8632-2:1992 (E)

Coding point list parameters

Method of encoding parameters

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¢ codes C1 up to C6 are used to change the parameters that define the Ring\to be used. The value
taken from the range RO, 2R0, 4R0 and 8RO, where RO is the value of-thie Ring Radius before enering
Incremental Mode. The values of p are taken from the range 0, 1, 2<and 3. The function of thesc
s follows:

are
the
iS 4

C1

C2

C3

C4

CH

Cq

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

<IM-ESC 1> [-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-ESC 2> <IM-ESC1> [-18] = point number (-40-20-18)'s)-78

5 of R

codes

Change the Ring parameters, R and p, to the next higher value, e.g. if the Radius is RO if is set
to 2RO, if the Angular resolution is p=0 it is set to;p=1. R cannot become greater than 8RO and
p cannot become greater than 3. For example if the current Ring Radius is 8RO and the current

Angular resolution factor 3, the code <C1>chas no effect.

Change the Ring parameters, R and p,;to' the next lower value. The effect of the code <(2> is
the inverse of code <C1>. R cannot\become smaller than RO and p cannot become smallgr than

0. For example if the current Radius is RO and the current Angular resolution factor 0, th
<C2> has no effect.

code

Change the Ring Radius(Ryto the next higher value. The code <C3> has no effect if the qurrent

Radius is 8RO.

Change the Angular resolution factor p to the next higher value. The code <C4> has no
if the current factor is 3.

effect

Change the’Ring Radius R to the next lower value. The code <C5> has no effect if the dqurrent

Radius-iS-RO.

Change the Angular resolution factor p to the next lower value. The code <C6> has no effect if

the current factor is 0.

In fadditien, those codes (C1 to C6) set the position of the point with number ZERO on the positive x-axis,

whH

ile-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

(E)

ters

The fi

The ¢
ident

to zefo. The following bytes are coded according to the Bitstream format-(sce 6.2).

Beca
data |
modg

The ¢
Incre!

6.7 ¢

Colo
direc

A col

The
bytes
bits 1
first §
If thi

elem
4N b

EXA

ottt ottt

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

rst byte is coded according to the Basic format structure indicating an integer yalue "minus zcro".

econd byte is structured according to the basic format structure. Bit bl of the second byte is set to
fy the use of Direct Chain Coding (DCC). The bits b5 to b2 are reserve¢dfor future use and shall bg

hse the Incremental mode uses variable length code words, thes¢'may not fit in the Incremental m
its (bits b6 to bl of the other bytes). The code words are packed in consecutive bits of the Increme
bytes, starting from high numbered bits to lower numbered bits.

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

Colour specifiers

ir specifiers are coded cither as colourindexes (if COLOUR SELECTION MODE is ‘indexed’) o
colour parameters (if COLOUR SELECTION MODE is ‘direct’).

our index parameter is codedsas‘an integer in the Basic format.

lircct colour parameters (wsed if COLOUR SELECTION MODE is ‘direct’ are coded as a serie

epresenting the direct-colour values, starting from high numbered bits to lower numbered bits from
pyte to the last byte. The number of bits needed to encode this data is set by COLOUR PRECISI
5 value is setdo-N bits, there are 3N or 4N colour value bits (as determined by the COLOUR MOI

ent); i.e. thexe are only as many bytes in a direct colour parameter as are necessary to hold those 3]
ts.

MPEE *— Consider RGB colour space with COLOUR PRECISION set to 5 bits. The RGB parameters then

the fq

| t0
set

bde
ntal

last

" as

5 of

in the range of 4/0 to_7/15 (Bitstrcam format). The six least significant bits in each byte hold binjary

the
DN.
DEL
N or

pave

llowing form:
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e e e e LR S Eh o e +
IX|1|r g blr g bl |X|1|r g blr g bl [X|1|r g bJ0O 0 O]
T T ot ok R TR e S R L o L +o---- +
I | I I I
- | l I
INEEEEEEEETEEEETE | !
I IEEEEEEEE TP PEEEEEE |
] L] e
[
R +
Ir r r rr| binary value of colour component R
PEEEE TR +
bS5 bl
tmmmmmm e +
lg g ¢ g gl binary value of colour component G
e +
b5 bl
R +
Ib bbb b| binary value of colour compenent B
R +
b5 bl

E4ch byte contains two bits for each component (R,G,B). The first-byte contains the most significant bits. If bits b3 to

bl

arg¢ encoded correspondingly.

6.8 Colour lists

A

li

oy

T
T

ON MODE and the coding type indicator which precedes the colour values.

iis coding type indicator.is_coded in Basic format and may have values of O through 3; these

viewed as setting two one-bit flags. Bits b5-b3 are reserved for future use, and shall be set to 0. The
type indicator:

b8 bl
R T +
[X]1]0]0 0 O r f]
R T +

in the last byte are unused they are required to be zero. Direct-Colour parameters in other 3-tuple and 4-tuplg spaces

colour list is a structured data type consistifig of a coding type indicator followed by a sequence of|colour
4t elements, each element specifying a ¢dlour value (indexed or direct).

Sdven different formats are possiblé_for colour lists, based on the current value of the COLOUR SELEC-

can be
coding

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 ¢f the code chart. The parameters are permitted to straddle character boundaries.

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

6.8.1] Normal format (coding type=0)

Whep COLOUR SELECTION MOBDE is ‘indexed’, the colour list is a sequence’of-humbers in Basic|for-
mat, jeach an individual CI.

Whep COLOUR SELECTION MODE is ‘direct’, the colour list is a sequcnce of bitstreams, each bitstricam
reprgsenting one direct colour value.

The normal format is the easiest to produce, and matches the formatSwsed for individual colour values (g.g.,
LINE COLOUR).

6.8.2 Bitstream format (coding type=1)

Whep COLOUR SELECTION MODE is ‘indexed’,.the colour list is a single bitstream which is the ¢on-
caterjation of numbers representing CI in the Local@olour Precision. This form is similar to that used for
"raster screen dumps" in many applications.

Whep COLOUR SELECTION MODE is ‘direct’, the colour list is a single bitstream which is the condate-
natign of the direct colour bitstream in(thge Local Colour Precision. This is the most compact form of direct
coloyr list where colours vary greatly within a row.

6.8.3 Runlength format (coding type=2)

Whep COLOUR SELECTION MODE is ‘indexed’, the colour list is a sequence of pairs, each pair confist-
ing qf [CI in Basic format at Local Colour Precision; number of repetitions in Basic format]. This if the
simpjest form of runlength indexed list.

Whep COLOUR(SELECTION MODE is ‘direct’, the colour list is a sequence of pairs, each pair consigting
of [direct colour bitstream at Local Colour Precision; number of repetitions in Basic format).

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.

25


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

ISO/IEC 8632-2:1992 (E)

Colour lists Method of encoding parameters

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

472 first byte: r=1,{=0

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)

Ag an example for a colour indexed list, suppose that COLOUR INDEX PRECISION is 5 so thdt each
cofour index has 5 bits. Then, the colour indexes are packed into the Bitstream®ds follows:

Npte that AAAAA is the binary numeral for the first colour index, BBBBB is the binary numeral [for the
seccond colour index, and-so.on.

TIe leftover bits in thelast byte have no meaning; they are required to be zero.

The following example shows the Bitstream coding with the same colour index list as used in thp Run-
lepgth codings

Coding: Bitstream
Datatype: Colour Index List
Parameter Values: 233334 (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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6.9

6.9.

Strin

OF

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

NOTE — The environment refers to the ‘edvironment of the metafile and is not affected by the Character C
Annguncer.

6.9.

If the character set is a complete code then all bit combinations are allowed. If ST is used it terminate
string and so ST canngpt be used within a string.

For
a copforming metafile:

ISO/IEC 8632-2:1992 (E)

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

4/0  first byte : r=0,f=0
4/2  Colour Index 1 (value 2)

Colour lists

4/5 Colour Index 2 (valu€ 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)

String parameters
1 Overall string parameter format

§TRING (SOS) and terminated by STRING TERMINATOR (ST):

7-bit environfient | 8-bit environment

SOS | 1/11 548 09/08
ST 1/11.5/12 09/12

1 Bit combinations permitted within string parameters of text elements

1 other chéracter set types the following bit combinations are allowed as bytes in string parametg

4) A< Bit combinations from columns 2 through 7 of a 7-bit or 8-bit code chart. If the CHARA(C
CODING ANNOUNCER has selected an 8-bit coding technique, then bit combinations

es, both String (S) and String Fixed (SF) types, are coded as sequences of bytes, starting with START

the

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

ding

5 the

rs in

TER
[rom

columns 10 through 15 of an 8-bit code chart are also permitted within string parameters.

b)  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
are present, they shall have the meanings (SO or LS1, and SI or LS0) specificd for them in

0/15
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 mrtahi]ity of the metafile )

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

Thd bit combinations 0/1 through 0/7, 1/0 through 1/10, and 1/12 through 1/15 are reserved for future stan-
darflization.

6.9

6.6
Th

3 CO0 control within string parameters

.4 Using G-sets in 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)
o/11 VT (no standardized effect) | 1/11  ESC (ESCAPE)
0/12 _(FF (no standardized effect) | 1/12 1S4 (reserved)
0/13~CR (no standardized effect) | 1/13 1S3 (reserved)
o4 SO (SHIFT OUT) 1/14  1IS2 (reserved)
o/15 SI (SHIFT IN) 1/15  1IS1 (reserved)

e“G-sets (GO, G1, G2, and G3) are coded character sets of 94 or 96 bit combinations. They n}ay be

invoked into columns 2 through 7 of a 7-bit code chart, or columns U2 through U/ and IU 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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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 String fixed

The|String Fixed type (SF) is not subject to CHARACTER CODING ANNOUNCER, CHARACTER|SET
INHEX, and ALTERNATE CHARACTER SET INDEX. Sce part 1, 4.3.4.5

6.1(LEnumerated parameters

Enumerated parameters represent choices within a fixed set of standardized, options.

6.1]1 Index parameters

Indgxes are coded as integers (Basic format), at INDEX PRECISION. Private (non-standard) valugs of
indgx parameters are all coded using negative integers.

6.12 Data record parameters

Datq record parameters are delimited identically-to’string parameters in this encoding. A data record is a
strinjg 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 tq data
recqrds, as they do to the structurally, similar S and SF parameters.

How the data are encoded, the mieaning of the data bytes in the record, and the effect (if any) of chafacter
set $witching mechanisms ar¢ patt of the definitions of the individual Escape, GDP, and External elerhents
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
forn} is recommended for'GDP, Escape, and External element proposals submitted for Graphical Registration.

6.13 Coding VCs and viewport point parameters

A viewport point (VP) is a pair of VC (Viewport Coordinate) scalars representing the x and y coordinates of
a point)in viewport specification space. A VC scalar is either an integer or real number accordillg 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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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 lists of tile
array elements. These operands are compressed binary data objects. The Bitstream encoding method of
this [part is used to represent the BS data type of part 1. In general it 1s not possible to deduce the fength of
the fompressed bitsteam from such information as the colour precisions or the number of cells in attile] For
this|reason these operands are delimited in the same way that String operands are delimitedn(see 6[9.1),
usirlg SOS before the Bitstream operand and ST after.

6.1¢ Structured data record operands

Thel structured data record (SDR) data type defined in ISO/IEC 8632-1 is compes$ed-entirely of other sfand-
ardized data types (including SDR itself) in a structure which is self-defining—~SDR is encoded by enc pding
each of the component operands according to the normal encoding rulescfor-its corresponding data [type.
The| string of bytes comprising the encoded operands is then delimited by SOS/ST, similar to thel way
opefands of data type string are delimited.

6.17 Glyph mapping

ISQ/IEC 8632-1 specifies a code/glyphname associationy,which consists of a list of codes and a Ijst of
glyphnames, as one of the parameters of this element.*These data are encoded with a run length fornjat. A
single code or a successive number of codes in the-gode list are encoded by: an octet (for the run cunt),
and m octets (for the code), where m is the number of octets per code. A single glyphname or a succgssive
nurhber of glyphnames in the list of glyphnamies are encoded by: an integer (for the glyph name). All of
thege are encoded as integers in Basic format.

If the run count is 1, then a single cade*and glyphname is defined by the encoded items in the respgctive
listy. If the run count is N, greater.than 1, then a sequence of N codes and glyphnames is defined. Thg base
code and base glyphname of theéisequence is the encoded code and glyphname from the respectivef lists.
Sudcessive members of the ('furns” of codes and glyphnames each have values 1 greater than the prgvious
iteths. The run count defifies the number of pairs in the sequence, and is limited to 255 per sequencp (for
uniformity of results across encodings). The run count only occurs in the code list.
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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.

Althgugh the first parameter, ’substitution strings’, of the BEGIN METAFILE element is of data {ype
"string" the START OF STRING (SOS) introducer is omitted in this special case. This is because,the $OS
contgins characters for which character substitution may be required. The STRING TERMINATOR (8T),
howgver, is included in this parameter (character substitution, if selected, will already be_in effect by the
end ¢f the string parameter, because the declared substitutions take effect immediately upon encountejring
the 2tbyte replacement sequence, as described below).

Tabl¢ 4 shows the characters that may be replaced by such 2-byte sequences, and the-2-byte sequences with
which they are replaced. Note that all the 2-byte sequences begin with 7/14.\Therefore, if the chargcter
substitution option is used at all, that character (7/14) shall be declared as oneef the characters that is bging
replaced with a 2-byte sequence. This is done by including its replacement'séquence (7/14 3/14) in the |first
paramneter of BEGIN METAFILE.

Oncd a character (or rather, its 2-byte replacement) has been decldred in the BEGIN METAFILE element,
"chafacter substitution” is in effect for that character immediatelyand will remain in effect until the end of
the metafile (that is, until the END METAFILE element). The'metafile interpreter would ignore any char-
acterp for which character substitution is in effect.

Note|that once TILDE itself has been declared within the substitution string, it is only the occurrcnce of the
chargcter TILDE as part of the data of the metafile (g.g., a TILDE as a character in the parameter of a TEXT
elempnt) which is subject to substitution. Its oceurrence as part of the syntax of the substitution mecharfism
itselfjis not affected. The single character TILDE is always the first of two characters of a replacement pair.

Supposing, for example, that it is desirable to avoid using the characters SPACE, TILDE, and DELETE in
the metafile, and for the metafile interprcter to ignore those characters if they are inadvertently inserted |(for
exanjple, by a host operating system\or some process other than the metafile generator).

In that case, the metafile genetator declares "character substitution" for the above two characters and foy the
TILIDE character, 7/14. It dogs this in the first parameter of BEGIN METAFILE as follows:

BEGIN METAFILE
=B/0 2/0 {BEGIN METAFILE opcode}
114 6/0-7/14 3/14 7/14 3/15  { string: ~*>"?}
/11542 { STRING TERMINATOR (ST)}
1/1T 5/8 { START OF STRING (DOS)}
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).


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

ISO/IEC 8632-2:1992 (E)
Character substitution

Table 4 — 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 S"AZ
612——{(STX) 74442 | 07044 04/2 | ("B)
0/3 (ETX) 7/14  4/3 07/14 04/3 o)
0/4 (EOT) 7/14 4/4 | 07/14 04/4 | (D)
0/5 (ENQ) 7/14 4/5 | 07/14 04/5 | (E)
0/6 (ACK) 7/14 4/6 | 07/14 04/6 | (°F)
0/7 (BEL) 7/14 4)7 | 07/14 047 | ("G)
0/8  (BS) 7/14 4/8 | 07/14 04/8 | (H)
0/9 (HT) 7/14 4/9 | 07/14 04/9 |A°D

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

0/11 (VT) 7/14  4/11 | 07/14 04,11~ (K)
0/12 (FF) 7/14  4/12 | 07/14 04742 | (L)
0/13 (CR) 7/14  4/13 | 07/14 . 04/13 | ("M)
0/14 (SO) 7/14 4/14 | 07/140°04/14 | ("N)
0/15 (SI) 7/14 4/15 | 07f14 04/15 | ("O)
1/0 (DLE) 7/14 5/0 07/14 05/0 ("P)
1/1 (bC1) 7/14  5/% 07/14 05/1 Q)
1/2  (DC2) 7/14 572 | 07/14 05/2 | ('R)
1/3  (DC3) 7/14 <573 | 07/14 05/3 | (°S)

1/4 (DC4) 7/14\ 5/4 | 07/14 05/4 | ("T)
1/5  (NAK) /14 5/5 | 07/14 05/5 | ("U)
1/6  (SYN) 7/14 5/6 | 07/14 05/6 | (V)
1/7  (ETB) 7/14 57 | 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 _{ESC) 7/14  5/11 | 07/14 05/11 | (7))

1712  )(FSor IS4) | 7/14 5712 | 07/14 05/12 | ("\)

1/13’ (GSorIS3) | 7/14 5/13 | 07/14 05/13 | (7))

1/14 (RSorIS?) | 7/14 5/14 | 07/14 05/14 | ()

1/15 (USorIS1) | 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 oRmen "GL" part o codetable {co 02-thredigh 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 specilics some ol the consirainis on parameter values. The specilications arc not exhausiivg, for
example such constraints as the non-colinearity of text vectors are not stated. All parameter value and-gther
element state constraints of ISO/IEC 8632-1, including those in the formal grammars, shall“apply to
metgfiles encoded according to this part.

Notjtion Used:

£symbol>* = 0 ormore occurrences
£symbol>+ = 1 or more occurences
£symbol>o0 = optional, O or more occurences
£symbol>(n) - exactly n occurrences, n=1,2,...
comment} =  explanation of a production
£X1y> = construct x with meaning'y

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

NOTE — The "associated specification mode" for each element encoded with the <size-specifier> productfon is
riven in 5.1 of part\1-of this International Standard.

Kcolour-spegifier> =

<index: colour-index>

{if COLOUR SELECTION MODE is indexed}
| <direct-colour-specifier>

{1t COLOUR SELECTION MODE 1s 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: substitntion-codes>

string-fixed: metafile-identifier>

<
The BEGIN METAFILE and END METAFILE elements respectively mark the beginning and’the
0

—

i delimited by the elements BEGIN METAFILE and END METAFILE.)

—

he first parameter, <string: substitution-codes>, lists those 2-character substitutioncodes that wil
the SPACE, TILDE, and DELETE characters (bit combinations 2/0, 7/14, and'7/15, respectively. C

the first <string> parameter. If the first <string> parameter is empty (représented by a single ST), ¢
cter substitution is not to be used in this metafile.

a
NOTE — Substitution codes are not opened by an SOS introducer, segclause 7.

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

8.1.3 BEGIN PICTURE

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

A_A

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

A

8.1.§ END.,PICTURE
END-PICTURE-opcode: 3/0 2/4>

A

end

[ a metafile. (More than one metafile can be recorded in a single computer file provided‘@ach metafile

| be

uped in the metafile to represent CO control characters (bit combinations in the(range of 0/0 to 1/15) or

har-

atter substitution will be in effect only for those bit combinations whose substitution codes are listed in

har-

8.1.6 BEGIN SEGMENT

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

<name: segment-identifier> = <integer>
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8.

8.

8.

8.

8.

8.

8.

8.

1.7 END SEGMENT
<END-SEGMENT-opcode: 3/0 2/6>

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

Representation of each element

.1.9 END FIGURE

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

.1.10 BEGIN PROTECTION REGION

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

<index: region-index> =  <positive infeger>

[.11 END PROTECTION REGION
<END-PROTECTION-REGION-opcode: 3/0.2/13>

[.12 BEGIN COMPOUND LINE
<BEGIN-COMPOUND-LINE-opcode: 3/0 2/14>

.13 END COMPOUND LINE
<END-COMPQOUND-LINE-opcode: 3/0 2/15>

.14 BEGIN COMPOUND TEXT PATH
<BEGIN-COMPOUND-TEXT-PATH-opcode: 3/0 3/0>

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

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>
freatcelissize-in-tine-directons

Kinteger: image-offset-in-path-direction>
Kinteger: image-offset-in-line-direction>

finteger: image-number-of-cells-in-path-direction>
Kinteger: image-number-of-cells-in-line-direction>

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

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

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

«integer: number-of-tiles-in-path-direction>  =<positive integer>
Kinteger: number-of-tiles-in-line-direction> =<positive integer>

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

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

«real: cell-size-in-path-direction> =  <positive real>
freal: cell-size-in-line{diréction> =  <positive real>

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

finteger-image-offset-in-line-direction>
=  <non-negative integer>

<integer: image-number-of-cells-1n-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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8.2 Metafile descriptor elements

8.2.1 METAFILE VERSION

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

.2 METAFILE DESCRIPTION

3 VDCTYPE

.2.4 INTEGER PRECISION

2.5'REAL PRECISION

<integer: version> = <integer: 1> {Version 1}
| <integer: 2> {Version 2}
|

<integer: 3> {Version 3}

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

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

<enumerated: VDC-type> = o<integer: 0> {integer}
| <integer: 1> ({real}

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

The largest-integer-code’tells how many bits occur in the largest possible magnitude for an integgr. For

example, if integerS-in the metafile can range from -32767 to +32767, the largest-integer-code
One additional-bit'is required for the sign, and so is added to obtain the proper precision. Thus
example the{parameter would be 16.

is 15.
in this

38

<KEAL-FPRECISION-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-
2470 real number can be. It does This by Specilying e Smallest exponent thar 15 permited i the coded
rdpresentation of a real number. For example, if all real numbers are integer multiples of 1/64 (2 raised
td the power -6), the smallest-real-code would be -6. This indicates that there are six bits of precision 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, iumbers tq be
coded are multiples of 8, smallest-real-code would be +3, since 8, or binary 1000,s 2 raised to|the
pwer +3.

p

The largest-real-code shall be greater than the smallest-real-code. The différence, largest-real-cpde
nfinus smallest-real-code, gives the number of bits of precision which arc-tequired in order to store feal
nfimbers with full precision.

T

c

he default-exponent-for-reals is the exponent that is to be assumied if an exponent is omitted from|the
hded representation of a real number. This parameter shall-be greater than or equal to the smallgst-
rgal-code.

The exponents-allowed parameter specifies whether or not an "exponent follows" bit is included infthe
nlantissa of the coded representation of each numbeié,\If this parameter is 0, exponents are allowedl in
r¢al parameters, and the exponent-follows bit is.included in their mantissas. If this parameter i§ 1,
kponents are not allowed in real parameters anid the mantissas of real parameters do not include|the
ekponent-follows bit. In that case, the omitted exponents of all real parameters are deemed to have|the
vhlue determined by the default-exponent-for-reals parameter.

[¢]

8.2.6| INDEX PRECISION

INDEX-PRECISION-op¢code: 3/1 2/5>
integer: largest-index-code + 1>

<

4

Thhe largest-indexZcode tells how many bits occur in the largest possible magnitude for an index. |For
ekample, if indexes in the metafile can range from -511 to +511, the largest-index-code is 9. One addi-
;tmal bit is fequired for the sign, and so is added to obtain the proper precision. Thus in this example
¢ parameter 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

<COLOUR-VALUE-EXTENT-opcode: 3/1 2/9>
<colour mapping specifier>

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

| <cyan magenta yellow black: minimum-colour-alue>
<cyan magenta yellow black: maximum-colour-yalue>
{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’, ‘CIELUV’
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>
clememt=tat-sets-a-gefauits+
END-METAFILE-DEFAULTS-opcode: 3/1 2/12>

¢ <element-that-sets-a-default> list is given in part 1, clause 6. The coding format for each of the
lements that appear in METAFILE DEFAULTS REPLACEMENT is exactly as descfibed in| this
lause, Representation of Each Element. The parameter values express the default‘values to be fised.
or example, in a 7-bit encoding, the default values for CLIP INDICATOR and HATFCH INDEX would
e as follows:

3/12/11 {BEGIN-METAFILE-DEFAULTS-opcode }
3/32/5 { CLIP-INDICATOR-opcode}

integer: 1  {clip-indicator-on}

3/6 3/3 {HATCH-INDEX-opcode}

integer: 2 {default index equal to 2}

3/12/12  {END-METAFILE-DEFAULTS-opcode}

8.2.13 FONT LIST

{FONT-LIST-opcode: 3/1 2/13>

<font-name>+

<font-name> =  <string-fixed: name-of-font>

The FONT LIST element declares the character fonts that may be named in subsequent TEXT FONT
INDEX elements and establishes the font index value that is associated with each such character forit.

The first <font-name>in the list names the character font whose font index value is to be 1. Likewise,
the second, third, fourth, etc., <font-name> occurrences name the fonts whose index values are to be 2,
3,4, etc. The&font-name>s are separated from each other by the string delimiter characters.

8.2.14 CHARACTER SET LIST

CIHADRDACTERERD. QT L IQT 3 WL . WL
CIIARATCTER-SET-LIST-UPDCOUT . 571 27 134>

<character-set-declaration>+

<character-set-declaration>

<enumerated: character-set-type>

<string-fixed: end-of-escape-sequence-to-designate-set>
<enumerated: character-set-type> <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}
I

<integer: 3> {extended 8-bit}

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

The largest-name-code indicates how many bits occur in the largest posSible magnitude for a namg.

8.2.17 MAXIMUM VDC EXTENT

<MAXIMUM-VDC-EXTENT-opcode: 3/1 3/1>
<point: first-corner>
<point: second-corner>

8.2.18 SEGMENT PRIORITY EXTENT

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

8.2.19 COLOUR MODEL

<COLOUR-MODEL-opcode: 3/1 3/3>
<index: colpur-model>

<index: colour-model>

<integer: 1> {RGB}

<integer: 2> {CIELAB}

<integer: 3> {CIELUV}

\illtCéCl. 4/ {C}V{‘l’K}

<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>
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<index: calibration-selection> = <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}

<falibration-data>

A

RGB-calibration-matrix>

A

A

A

integer: n>

A

lookup-table-entry=R>

A

lookup-tablg-entry-G>

A

l6okup-table-entry-B>

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

ABC-transformation-matrix>

e Q L PRI T |
SHICETL. 6~ HaltlIA Ly

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

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

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

<RGB-calibration-matrix>
<ABC-transformation-matrix>

<integer: n> {nummber-of-lookup-table-entries}
<lookup-tablé-etitry-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’>

<colour-component: B>

alues}

<CMYK-calibration-data>

<integer: m>
<CMYK-grid-location>(n)

<XYZ-grid-location>

<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>
_4fgn{_p;g.pgrty e tnplpx-s-

<font-property-3-tuple> = <index: property-indicator>
<integer: priority>
<structured data record: property-value-record>

<index: property-indicator> = <integer: 1> {font index}

| <integer: 2> {standard version}

| <integer: 3> {design souree]

| <integer: 4> {font family}

| <integer: 5> {posture}

|  <integer: 6> {weight}

| <integer: 7> {proportionate width}

| <integer: 8>"{included glyph collections}
|  <integer:9> {included glyphs}

| <integer: 10> {design size}

| <intéger: 11> {minimum size}

| <integer: 12> {maximum size}

| <integer: 13> {design group}

| <integer: 14> {structure}

| <integer: >14> {reserved for registered values}

<property-value-record> = <SOS>
<property-value-record-contents>
<ST>

<property-value-record-contents> = <<integer: i_IX><integer: 1><index: font-index3

| <<integer: i_I><integer: 1><integer: standard-vgrsion>>

| <<integer: i_SF><integer: 1><string-fixed: dcsign-source>>

| <<integer: i_SF><integer: 1><string-fixed: font-family>>

| <<integer: i_IX><integer: 1><index: posturc>>

| <<integer: i_IX><integer: 1><index: weight>>

| <<integer: i_IX><integer: 1><index: proportionjte-width>>

I

I

I

I

I

I

I

\/

>

<<integer: i_IX><integer: n><included-glyph-cgllections>(n)>

. T rrran e S
=<integer T UI32><integer-m><inehuded-ghyphs>(m)>

<<integer: i_R><integer: 1><real: design-size>>
<<integer: i_R><integer: 1><real: minimum-size>>
<<integer: i_R><integer: 1><real: maximum-size>>
<<integer: i_UI8><integer: 3><design-group>>
<<integer: i_IX><integer: 1><index: structure>>

NOTE — 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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<index: posture>
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<positive integer>

<integer: 0> {not applicable}
<integer: 1> {upright}

<integer: 2> {oblique}

<integer: 3> {back slanted oblique}
<integer: 4> {italic}

<int

cindex: weight>

<index: proportionate-width>

<included-glyph-collections>
<included-glyphs>

<UI32AFII-glyph-identifier>

] — e — — — 1 - T - -

<integer

<integer:

<integer:
<integer:
<integer:
<integer:
<integer:
<integer:
<integer:
<integer:
<integer:
<integer:
<integer:

<integer:
<intéger:
<integer:

d itq“r\}
: 6> {other}
>6> {reserved for registered values]

0> {not applicable}
1> {ultra light}

2> {extra light}

3> {light}

4> {semi light}

5> {medium}

6> {semi bold}

7> {bold}

8> {extra bold}
9>jultra bold}
>9> {reserved for registered values}

0> {not applicable}
1> {ultra condensed}
2> {extra condensed }

<integer: 3> {condensed}

<integer

<integer:
<integer:
<integer:
<integer:
<integer:
<integer:

: 4> {semi condensed}

5> {medium}

6> {semi expanded}

7> {expanded}

8> {extra expanded}

9> {ultra expanded}

>9> {reserved for registered values}

P Rees R T

<index: character-set-index>+

<UI32: AFII-glyph-identifier>+

<integer

$1.(2%%-1D>

<index—character=set=index>
<real: design-size>

<real: minimum-size>
<real: maximum-size>

<design-group>

\pUbltl \AY llltCsCl e

<positive real>

<positive real>

<positive real>

<UI8: 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

<GLYPH-MAPPING-opcode: 3/1 3/6>

<index: character-set-index>

<basis-set>

<integer: octets-per-code>

<index: glyph-source>

<structured data record: code-glyph-association>

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

<basis-set> = <enumerated: character-set-type>
{6¢e8.2.14, CHARACTER SET LIST}
<string-fixed: designation-sequence-tail>
{see 8.2.14, CHARACTER SET LIST}

<integer: octets-per-code> =\" <positive integer> {=m}

<index: glyph-source> = <integer: 1> {AFII}
<integer: >1> {reserved for registered values}

<structured data record: codg=glyph-association>=<SOS>
<association-record-contents>
<ST>

<association-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>

horaptars — .
ceharseter-code <UIR npfpm(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> = <integer: 1..(2%2-1)>

8.2.23 SYMBOL LIBRARY LIST

<SYMBOL-LIBRARY-LIST-opcode: 3/1 3/7>
<symbol-library-name>+

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

8.

8

3.1 SCALING MODE

<SCALING-MODE-opcode: 3/2 2/0>
<enumerated: scaling-mode>

Representation of each element

<real: metric-scale-factor>

<enumerated: scaling-mode>

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

.8.2 COLOUR SELECTION MODE

<COLOUR-SELECTION-MODE-opcode: 3/2 2/1>
<enumerated: colour-selection-mode>

<enumerated: colour-selection-mode> = <integer: 0> findexed}
| <integer: 1> {direct}

3.3 LINE WIDTH SPECIFICATION MODE

<LINE-WIDTH-SPECIFICATION-MODE-opc¢ode: 3/2 2/2>
<enumerated: specification-mode>
<enumerated: specification-mode> <integer: 0> {absolute}
<integer: 1> {scaled}
<integer: 2> {fractional}
<integer: 3> {mm}

- 1

3.4 MARKER SIZE SPECIFICATION MODE

<MARKER-SIZE-SPECIFICATION-MODE-opcode: 3/2 2/3>
<enumerated:specification-mode>
<enumerated: specification-mode> <integer: 0> {absolute}
<integer: 1> {scaled}

<integer: 2> {fractional}

R ||

<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}

6 VDC EXTENT
<VDC-EXTENT-opcode: 3/2 2/5>

poimt—first=cormer>
£point: second-corner>

.J BACKGROUND COLOUR

£BACKGROUND-COLOUR-opcode: 3/2 2/6>
«direct-colour-specifier: background-colour> {see clause 8.}

3 DEVICE VIEWPORT

«DEVICE-VIEWPORT-opcode: 3/2 2/7>
Kviewport point: first-corner>
Kviewport point: second-corner>

9 DEVICE VIEWPORT SPECIFICATION MODE

+*DEVICE-VIEWPORT-SPECIFICATION-MODE-opcode: 3/2 2/8>
<enumerated: VC-specifier>
<real: metric-scale-factor>
<enumerated: VC-specifier> = <integer:0> {fraction of display surface}
| <integer:1> {millimetres with scale factor}
| <integer:2> {physical device coordinates}

|0 DEVICE VIEWPORT MAPPING

<KDEVICE-VIEWPORT-MAPPING-opcode: 3/2 2/9>
cenumerated: isotropy-flag>

renumerated: horizontal-alignment-flag>
renumerated: vertical-alignment-flag>

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

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

<enumerated: horizontal-alignment-flag>

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

<enumerated: vertical-alignment-flag>

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>

<index: line-type> <integer: 1> {solid}

<integer: 2> {dash}

<integer: 3> {dot}

<integer: 4> {dash-dot}

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

<integer; >5> {reserved forregistered values}

<integer: ncgative> {prnivate line typc}

8.3.12 MARKER REPRESENTATION

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

<index: marker-type>

<size-specifier: marker-size-specifier> {see clause.8.}
<colour-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 values}
<integer: negative> {private marker typc}

8.3.13 TEXT REPRESENTATION

<TEXT-REPRESENTATION-opcode: 3/2 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> =
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<integer:0> {string}
<integer:1> {character}
<integer:2> {stroke}

<real>

<non-negative real>

8.3.14 FILL REPRESENTATION

8.3.

<
<jndex: fill-bundle-index>
<pnumerated: interior-style>
<folour-specifier> {see clause 8.}
<index: hatch-index>

<

FAUCA, 2IQLUAITALICKA-

index: pattern-index>

index:fill-bundle-index>

A

A

enumerated: interior-style>

<index: hatch-index>

e |

A

index: pattem-index> =

FILL-REPRESENTATION-opcode: 3/2 2/13>

<positive integer>

<integer:0>_{hollow}

<integer:
\ll‘l\/é\/‘ .

1> {solid}

2> {pattern}

3> {hatch}

4> {empty}

5> {geometric pattern}
6> {interpolated interior}

<integer;
<integer:
<integer:
<integer:
<integer:

<integer:
<integer:
<integer:
<integer:
<integer:
<integer:
<integer:
<integer:

1> {horizontal}

2> {vertical}

3> {positive slope}

4> {negative slope}

5> {horizontal/vertical cross}

6> {positive/negative cross}

>6> {reserved for registered values}
negative> {private styles}

<positive integer>

LS EDGE REFRESENTATIUN

<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}

8.116 INTERIOR STYLE SPECIFICATION MODE
<INTERIOR-STYLE-SPECIFICATION-MODE-opcode: 3/2 2/15>
<enumerated: specification-mode>

<integer: 0> {absolute}

<enumerated: 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*8:}
<list-of-dash-elements>

<index: line-type> = (7, <negative-integer>

<list-of-dash-elements>

<non-negative-integer>+

8.3.18 HATCH STYLE DEFINITION

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

<enumerated: stylezindicator>

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

<size-spegcifier: DX-second-vector>
<size-specifier: DY-second-vector>
<sizé=specifier: duty-cycle-length> {see clause 8.}
<integer: number-of-hatch-lines>
<lisr-of-gap-widtis>

<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>

ISO/IEC 8632-2:1992 (E)

Picture descriptor elements

<name: segment-identifier>
<pattern-extent>

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

<pattern-extent>

<point>(2)

53


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

ISO/IEC 8632-2:1992 (E)

Control elements

8.4 Control elements

8.4.1 VDC INTEGER PRECISION

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

8.4

Representation of each element

The largest-integer-code tells how many bits occur in the largest possible magnitude for an linteger

point. For example, if integer points in the metafile can range from -32767 to +32767; the 14

rgest-

integer-code is 15. One additional bit is required for the sign, thus an additional bit is@ddcd to pbtain

the appropiate field width. Thus in this example the parameter would be 16.

2 VDC REAL PRECISION

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

<integer: smallest-real-code>

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

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

The largest-real-code and smallest-real-code(0r granularity code) together specify the maximum
number of bits of precision that can occur in the coded representations of real VDC space coordjinates
and VDC scalars. The largest-real-code 'specifies the largest possible magnitude of positive or neative

real VDC coordinates and VDC scalars, while the smallest-real-code specifies the granularity off
space.

VDC

The largest-real-code tells how.many bits can occur to the left of the (binary) radix point in the lprgest
possible VDC scalar. ( For example, if the largest possible real number is Ppinary

+111111111111111111 MJ111, the largest-real-code would be 20.

The smallest-real-code 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 reprekenta-

tion of a VDC scalar, thus determining the Basic Grid Unit: letting "src" stand for smallest-real

code,

BGU=2°¢ \For example, if all VDC scalars are integer multiples of 1/64 (2 raised to the power -§), the
smallest-real-code would be -6. This indicates that there are six bits of precision to the right pf the

binafyradix point and that the smallest allowable exponent is -6.

It3s possible for the smallest-real-code to be positive. For example, if all VDC scalars to be codgd are

54

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
minus smallest-real-code, gives the number of bits of precision which are required in order to
VDC coordinates with full precision. It is especially important to use all these bits of precision
coding the point list parameters of the POLYLINE, DISJOINT POLYLINE, POLYMAR
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

-code

store
when
KER,

from

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

<AUXILIARY-COLOUR-opcode: 3/3 2/2>
<cplour-specifier: auxiliary-colour> {see clause 8.}

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

<gnumerated: transparency indicator> = <integer: 0> {off}
<integer; 1> {on}

8.4.5 |CLIP RECTANGLE

<(LIP-RECTANGLE-opcodc: 3/3 2/4>
<point: first-corner>
<point: second-corner>

8.4.6 [CLIP INDICATOR

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

<gnumerateds 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}

55


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

ISO/IEC 8632-2:1992 (E)
Control elements Representation of each element

8.4.8 MARKER CLIPPING MODE

<MARKER-CLIPPING-MODE-opcode: 3/3 2/7>
<enumerated: clipping-mode>

= <integer:0> {locus}
|  <integer:1> {shape}
| <integer:2> {locus then shape}

<enumerated: clipping-mode>

849 EDGE CLIPPING MODE
<EDGE-CLIPPING-MODE-opcode: 3/3 2/8>
<enumerated: clipping mode>

<enumerated: clipping mode> <integer:0> {locus}

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

§.4.10 NEW REGION
<NEW-REGION-opcode: 3/3 2/9>

§.4.11 SAVE PRIMITIVE CONTEXT

<SAVE-PRIMITIVE-CONTEXT-opcede: 3/3 2/10>
<name: context>

<name: context> = <integer>

§.4.12 RESTORE PRIMITIVE CONTEXT

<RESTORE-PRIMITIVE-CONTEXT-opcode: 3/3 2/11>
<name: confext>

<namgé:_¢context> = <integer>

.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>

A

A

qreal: mitre-limit> =  <non-negative-real>

8.4.16 TRANSPARENT CELL COLOUR

' TRANSPARENT-CELL-COLOUR-opcode: 3/3 03/3>
<enumerated: transparency-indicator>
<4colour-specifier> {see clause 8.}

A

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

8.5.1 POLYLINE

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

<point-list>
<point-pair> =  <point>(2)
<point-list> = <point>*

8.512 DISJOINT POLYLINE
<DISJOINT-POLYLINE-opcode: 2/1>
<point-pair>+

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

8.3.3 POLYMARKER

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

<point-list> =  <point>*

8.5.4 TEXT

<TEXT-opcode: 2/3>

<point: starting-point>
<enumerated; final-or-not-final>
<string: text<o-be-displayed>

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

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>
<¢gnumerated: final-or-not-final>
<ptring: text-to-be-displayed>

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

8.5.7 POLYGON
<POLYGON:-opcode: 2/6>

<point-triple>

<point-list>

<point-triple> =  <poiat>(3)
<point-list> = <point>*

8.5.8| POLYGON SET

<POLYGON:-opcode: <2/7>

<flagged point-triple>

<flagged point-list>

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

where the first coordinate is coded as an absolute coordinate and subsequent coordinates as displiace-
ment coordinates, as in the point list parameter type.

A

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: ny>

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

<colour-list>

<indexed colour list>

<direct colour list>

<indexed normal-colour list>

<indexéd bitstream colour list>

<indexed minlength colour list>

. : _ i

Representation of each element

<positive integer>

recigion-indicator>

AVVASIVIAT IRV AV -~

<default-colour-n
acrauit-coiour

1Gu.

<number-of-bits>

"

<integer: 0>
<positive integer>

<indexed colour list>
<direet 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>

<integer:2>

The value 0 for the local-colour-precision is the ‘default colour precisiomindicator’. It indicates that the
colour specifications of the CELL ARRAY element are in the precision of the COLOUR INDEX PRE-
CISION or the COLOUR PRECISION (depending upon the value of the COLOUR SELECTION
MODE). If positive, then it is the ‘number of bits’ of the colour Specifications of the CELL A
element (as in COLOUR PRECISION and COLOUR INDEX PRECISION).

RRAY

<indexed run>

<indexed runlength bitstream colour list>

<indexed bitstream run>

60

<indexed run>+

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

<integer:3>
<indexed bitstream run>+

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


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

ISO/IEC 8632-2:1992 (E)

Representation of each element Graphical primitive elements

<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>+

A

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

A

direct runlength bitstream colour list>

<integer: 3>
<direct run>+

8.5.10 GENERALIZED DRAWING PRIMITIVE

GDP-opcode: 2/9>
integer: GDP-identifier>
point-list>

Aata_vrannrd. data_vrannerds
uata~icluviu, uata-iciviu~

A A _A_A

A,

point-list> = <point>*

8.5.11 RECTANGLE

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

A

A

A

8.5.12 CIRCLE

CIRCLE-opcode: 3/4 2/0>
point: centre-of-circle>
VDC: radius-of-circle>

A_A

A

8.5.13 CIRCULAR ARC 3 PUINT

<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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8.5

g

<point: intermediate-point>
<point: ending-point>
<enumerated: close-type>

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

Representation of each element

15 CIRCULAR ARC CENTRE

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

<VDC: DX_start>

<VDC: DY_start>

<VDC: DX_end>

<VDC: DY_end>

<VDC: radius>

.16 CIRCULAR ARC CENTRE CLOSE

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

<VDC: DX_start>

<VDC: DY _start>

<VDC: DX_end>

<VDC: DY_end>

<VDC: radius>

<enumerated: close-type>

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

5.17 ELLIPSE

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

<point: centrepoint>

<point: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>


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

ISO/IEC 8632-2:1992 (E)
Representation of each element Graphical primitive elements

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>
4VDC: DX_end>
qVDC: DY_end>
<enumerated: close-type>

A

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

8.5.20 CIRCULAR ARC CENTRE REVERSED

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

VDC: DX _start>

'VDC: DY _start>

'VDC: DX_end>

'VDC: DY_end>

'VDC: radius>

A A A A A A A,

8.5.21 CONNECTING EDGE
<«CONNECTING-EDGE-opcode: 37/42/9>

8.5.22 HYPERBOLIC ARC

rHYPERBOLIC-ARC-opcode: 3/4 2/10>
{point: centre-point>

£point: transverse*radius-endpoint>
£point: conjugate-radius-endpoint>
<VDC: DX/ start>

<«VDGC:y DY _start>

+£VDCE: DX_end>

<NVBC. DY end>

A

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.

<integer: spline-order>

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

<list-of-knots>

<real: parameter-start-value>

Representation of each element

<real: parameter-end-value>
<integer: spline-order>

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

<list-of-knots>

<integer: spline-order>

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

<list-of-knots>

<real: parameter-start-value>

<real: parameter-end-value>
<weights>

<integer: spline-order>

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

<list-of-knots>

<weights>

5.25 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)

20 FOLYBEZIEK

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

<index: continuity indicator>

<control-points>

64

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

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

8.5

.28 BITONAL TILE

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

<point>

<point-list>

<index: symbol-index> = <positive integer>

fpoint-list>

<point>*

£BITONAL-TILE-opcode: 3/4 3/0>

Kindex: compression-type>

finteger: row-padding-indicator>
«cell-background-colour>

«cell-foreground-colour>

gstructured-data-record: method-specific-parameters>
«bitstream: compressed-colour-specifiers>
Kindex: compression-type> <integet:0> {null background}

<integér: 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}

<integer: row-padding-indicator> =  <non-negative integer>
<cell-background-colour> =  <colour specifier> {see 8.}

<cell-foreground<Celour>

<colour specifier> {see 8.}

<structuredsdata-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

66

<TILE-opcode: 3/4 3/1>

<index: compression-type>

<integer: row-padding-indicator>

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

Representation of each element

<index: compression-type> <integer: 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}

{>6, reserved for registered values}

<integer: row-padding-indicator> =  <non-negative intcger>
<integer: cell-colour-precision> =  <non-negative integer>
<cell-colour-precision> =  <default-colour-precision-indicator>

| <number-of-bits>

<default-colour-precision-indicator> = Xinteger: 0>
<number-of-bits> =\ <positive integer>

The value O for the local-colour-precision-is the ‘default colour precision indicator’. It indicates that the
colour specifiers of the TILE elemént, prior to compression, are in the precision of the COLOUR
INDEX PRECISION or the COLOUR PRECISION (depending upon the value of the COLOUR

SELECTION MODE).

<structured-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 1in the above denotes the integer value of the ‘data type designator’ for data type Integer as agsigned

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>

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

8.6.2 LINE TYPE

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

<Jndex: line-type> <integer: 1> {
<integer: 2> {
<integer: 3> {dot}
<integer: 4> {
<integer: 5> {
<integers«>3> {reserved for registered values}
<integér: negative> {private line type}

8.6.3| LINE WIDTH

<[LINE-WIDTH-opcode: 3/5 2/2>
Kize-specifier: line-width-specifiers™ {see clause 8.}

A

8.6.4| LINE COLOUR

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

A

8.6.5 MARKER BUNDLE INDEX

<index: marker-bundle-index>

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

8.6.6 MARKER TYPE

<MARKER-TYPE-opcode: 3/5 2/5>
<index: marker-type>
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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>
<size-specifier: marker-size-specifier> {see clause 8.}

8/6.8 MARKER COLOUR

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

86.9 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-epcode: 3/5 3/1>
<index: text-font-index>

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

8.6.11 TEXT PRECISION

<TEXT-PRECISION-opcode: 3/5 3/2>
<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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8.6.

8.6.

8.6.

8.6.

8.6.

<real: expansion-factor> =  <non-negative real>

13 CHARACTER SPACING

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

ISO/IEC 8632-2:1992 (E)

Attribute elements

|4 TEXT COLOUR

KTEXT-COLOUR-opcode: 3/5 3/5>
£colour-specifier> {see clause 8.}

|5 CHARACTER HEIGHT

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

<KVDC: character-height> =  <non-negative VDC>

16 CHARACTER ORIENTATION

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

<VDC: y-component of up vector>

<VDC: x-component of base vector>.

<VDC: y-component of base vector>

17 TEXT PATH

<TEXT-PATH-opcode: 3/5 3/8>
<enumerated: text-path>
<enumerated: text-path> <integer: 0> {
<integer: 1> {
<integer: 2> {up}
<integer: 3> {

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}
intacar. D [can]
llll\/é\/l. =7 l\/ul_lj
<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 integet>

8.6.20 ALTERNATE CHARACTER SET INDEX

<ALTERNATE-CHARACTER-SET-INDEX-opcode: 3/5 3/11>
<index: alternate-character-set-index>

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

8.4.21 FILL BUNDLE INDEX
<FILL-BUNDLE-INDEXj;0pcode: 3/6 2/0>
<index: fill-bundle-indéx>

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

8.4.22 INTERIOR STYLE

<ZINTERIOR-STYLE-opcode: 3/6 2/1>
<enumerated: INerior-style>

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

<enumerated: interior-style> {
{
{
<integer: 3> {hatch}
{
{
{

hollow}

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