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Information processing systems — Computer graphics —
Metafile for the storage and transfer of picture
description information —

Part 2 :
Character encoding

0 Introduction

0.1 Puyrpose of the character encoding

The Chiaracter Encoding of the Computer Graphics Metafile (CGM) provides a representation of the
Metafild syntax intended for situations in which it is important to minimize the size of(the metafile or
transmit the metafile through character-oriented communications services. The encoding uses compact
representation of data that is optimized for storage or transfer between computer systems.

If mininizing the processing overhead is more important than data compaction;-anencoding such ps the
Binary Encoding contained in ISO 8632/3 may be more appropriate. If human’readability is the most
importalnt criterion, an encoding such as the Clear Text Encoding in ISO 8632/4 may be more appropri-
ate.

0.2 Objectives

This en¢oding was designed with the following objectives:

a) [regular syntax: All elements of the metafile should-be encoded in a uniform way so that pprsing
the metafile is simple;

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

¢) |extensibility: the encoding should allow for future extensions;

d) [transportability: the encoding should be suitable for use with transport mechanisms deyigned
for character-oriented data based'on a standard national character set derived from ISO 646.

0.3 Miletafile characteristics

Each CGM command follows a, simple regular syntax. Thus, new commands can be added in a future
revision| of ISO 8632 such that existing CGM interpreters can recognize (and ignore) the new comrpands.
Also, ngw operands can be,added to existing commands in the future revision of the standard such that
existingl CGM interpreters can recognize (and ignore) the additional operands.

Each (GM operand-follows a simple regular syntax. Operands are variable in length. This pprmits
small values to be represented by the smallest number of bytes.

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

0.4 Relationship to other International Standards

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

The representation of character data in ISO 8632/2 follows the rules of ISO 646 and ISO 2022.
For certain elements, the CGM defines value ranges as being reserved for registration. The values and
their meanings will be defined using the established procedures (see ISO 8632/1, sub-clause 4.11.)

0.5 Status of annex

The annex does not form an integral part of this part of ISO 8632/2 but is included for information
only.
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1 Scope and field of application

This part of ISO 8632 specifies a character encoding of the Computer Graphics Metafile. For each of
the elements specified in ISO 8632/1 an encoding is specified.

This encoding of the Computer Graphics Metafile provides a highly compact representation of the
metafile, suitable for applications that require the metafile to be of minimum size and suitable for
transmission with character-oriented transmission services.
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2 References

ISO 646, Information processing—ISO 7-bit coded character set for information interchange.

ISO 2022, Information processing—ISO 7-bit and 8-bit coded character sets—Code extension tech-
niques. -

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

ISO 6429, Information processing—ISO 7-bit and 8-bit coded character sets—Additional control'func-

ECMA P6, Graphics Data Syntax for a multiple Workstation Interface.
CEPT, Rev. of T/CD 6.1 Videotex Presentation Layer Data Syntaz.
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3 Notational conventions

3.1 7-Bit and 8-Bit code tables

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

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

In ISO 863
the range

bl
1

b4
8

b3
4

b2
2

Bit:
Weight:

b7
64

b6
32

b5
16

D to 7 and y is a number in the range 0 to 15. The correspondence between the not

2/2, the bit combinations are identified by notation of the form z/y, where z is a number in

ations of

the form z)/y and the bit combinations consisting of the bits b7 to bl is as follows:
— gz is|the number represented by b7, b6, and b5 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 weight{s 8, 4, 2,
and| 1 respectively.
The notatjons of the form z/y are the same as those used to identify code table positions, whene z is the
column number and y is the row number.
A 7-bit code table consists of 128 positions arranged.in eight columns and sixteen rows. The columns
are numbered O to 7 and the rows are numbered 0 to15. 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 [L1 of the
code table| binary 0011011.
The bits of the bit combinations of the 8-bit code are identified by b8, b7, b6, b5, b4, b3, b2, and bl,

where b8 1

The bit cdmbinations may be interpreted to represent integers in the range 0 to 255 in binary

5 the highest-order, or most-significant, bit and bl is the lowest-order, or least-signifidant, bit.

notation

by attribuping the following weights to the individual bits:

Bit! b8 | b7 | b6 | b5 | b4 | b3 | b2 | bl

Weight: | 128 | 64 | 32 | 16 8 4 2 1
Using thede weights,/the bit combinations of the 8-bit code are interpreted to represent numbers in the
range 0 to|255.

In ISO 86

numbers ir

combinations consisting of the

82/2, the bit combinations are identified by notation of the form zz/yy, where 2z a

bits b8 to bl is as follows:

and 1 respectively;

and

1 respectively.

nd yy are
1d the bit

2z is the number represented by b8, b7, b6, and b5 where these bits are given the weights 8, 4, 2,

yy is the number represented by b4, b3, b2, and bl where these bits are given the weights 8, 4, 2,

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

4


https://standardsiso.com/api/?name=064c525b7f7df25da69358f44851ef35

ISO 8632-2 : 1987 (E)
Notational conventions 7-Bit and 8-Bit code tables

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

3.2 Code extension techniques vocabulary

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

3.2.1

A CO sg¢t is a set of 30 control characters represented in a 7-bit code by 0/0 to 1/15;¢xcept 0/14 and
0/15 which shall be unused, and in an 8-bit code by 00/00 to 01/15, except 00/14 and 00/14 which shall
be ususpd. CO sets occupy columns O and 1 of a 7-bit code table or columns 00 and/01 of gn 8-bit code
table. The meanings of CO controls within string parameters are described in 6¢9.3. ‘

3.2.2 (1 sets

A C1 sgt is a set of up to 32 control characters represented by bit combinations 08/00 to 04/15 in an 8-
bit cod¢. C1 sets occupy columns 08 and 09 of the 8-bit code tablé. In a 7-bit code the Cl ¢ontrol func-
tions arxe represented by 2-byte escape sequences. This CGM ercoding reserves the bit comlinations 9/8
and 9/12 (ESC 5/8 and ESC 5/12 in a 7-bit environment, ESC = 1/11); these shall not bg part of the
content| of string parameters. Other C1 control characters from other standards, such as ISP 6429, may
be used| within string parameters by agreement between the interchanging parties.

3.2.3 G-sets

The Gqsets (GO, G1, G2, G3) are coded character sets of 94 or 96 characters. CHARACTER SET
INDEX] designates which character set is to_be the GO set. ALTERNATE CHARACTER BET INDEX
designates a character set to be used as both the G1 and G2 sets. The G-sets may be "igvoked into"
(caused| to occupy) columns 2 through'Z/of a 7-bit code table, or columns 02 through 07 anI 10 through
15 of ah 8-bit code table. This encoding of the CGM uses the GO and G1/G2 sets within stfing parame-
ters. The G3 set may be used within the string parameters of cunforming metafiles; this rgquires selec-
tion of |the extended 7-bit or éxtended 8-bit mode in the CHARACTER CODING ANNOUNCER. The
CGM does not provide an felement to explicitly designate the G3 sets; this may be done within a text
string iph accordance with ISO 2022, or by other means agreed upon by the interchanging pafties.
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Code extension techniques vocabulary Notational conventions
by > 0 0 0 0 1 1 1 1
be — 0 0 1 1 0 0 1 1
B, -~ | ol 1| of 1| o] 1] o] 1
1t
S | bd b belon o |1 |2 {3 |4 |5 |67
VI VI Vi virROWY ~~_
D|0j0OJO}] O
D]|O]0]1 1
D{Oj1|0] 2
DO 1]1] 3
0}1|0|0}| 4
ol1{o|1] 5
01111]0] 6
Ofiftit} « THE A G-SET OF
1j0jojo} 8 Co 94 OR 96
110]0J1] 9 SET BIT COMBINATIONS
1]0}110] 10
1joj1y1y] 11
1]1]0]0} 12
1{1joj1f 13
1{1j1|0] 14
1{11]1] 15
Figure 1. The 7-bit code table.
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Notational conventions Code extension techniques vocabulary
00040203040506—07 6809 10—+t t2 34 15
) 02,/0 10,70
1
2
3
4
D
3 1 H
7| CO "GL" SET OF C1 : Ggi Ongg 60F
81 SET 94 OR 96 SET
0 BIT COMBINATIONS BIT COMBINATIONS
10 |
il
2
18
14 |
5 07/15 15/15
Figure 2. The 8-bit code table.
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4 Entering and leaving the metafile environment

4.1 Implicitly entering the metafile environment

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

niques.

4.2 Desig

For interch

nating and invoking the CGM coding environment from ISO 2022
ynge with services using the code extension techniques of ISO 2022, the CGM ceding

bnviron-

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

ESC 2

where ESC
ISO Registr

The first bi
metafile ele

After the e
(i.e., after t,
2022 coding

ESC 2

This not onlly returns to the ISO 2022 coding environment, but also restores the designation and|
ed character sets to the state that)existed prior to entering the CGM coding envi

tion of cod
with the ES

/5 F

is the bit combination 1/11, and F refers to a bit combination that will be assigne

ation Authority for ISO 2375.

t combination occuring after this escape sequence will thenr represent the opcode of
ment.

nd of one or more metafiles (i.e., after the END METAFILE element) or between
he END PICTURE element), the following escape sequence may be used to return to

environment:

/5 4/0

C 2/5 F sequence. (The terms [designation” and "invocation" are defined in ISO 202

| by the
a CGM

pictures
the ISO

invoca-
fonment

)')

4



https://standardsiso.com/api/?name=064c525b7f7df25da69358f44851ef35

5 Met

ISO 8632-

hod of encoding opcodes

2 : 1987 (E)

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
The basic opcode set consists of single-byte and double-byte opcodes. Single-byte opcodes are from
column 2| of the code chart. Bits b4 to bl are used to encode the opcode. The format is@s-follows:
b8 b1
e iy +
IX!of1 0l/b b b b)
® -+ +
The "X" |bit (bit b8) is the parity bit (or omitted bit) in a 7-bit environment. In an 8-bit environment it

is 0. Foxn double-byte opcodes the first byte is from column 3 and the second byte is from col

of the code chart. Bits b4 to bl of the first byte and bits b5 to bl of the second byte are usec
the opcogle:

b8 bl b8 bl

R =TT N il SCEETERE +

IXiol1 1'b bbb} [X|01lbbbbhb]

e S ELECEEE ks SRR PR +
The bit tombination 3/15, the EXTEND OPCODE-SPACE (EOS) allows extension of the bj

space (sele 5.2).

The basif opcode set, supplied by this encoding technique consists of 496 opcodes, being:

— 18 single-byte opcodes (from columan 2);

— 1§ x 32 = 480 double-byte opcodes (first byte from column 3 except bit combination 3

byte from column 2 or 3).

5.2 Extension mechanism

The bas

¢ opcode set~can be extended with an unlimited number of extension opcode sets b

the EXTIEND OPCODE SPACE code (EOS, 3/15).

The N-t

h extension opcode set consists of opcodes of the basic opcode set, prefixed with n tim

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

hmn 2 or 3
| to encode

ksic opcode

15, second

y means of

es the code .

Opcode format Extension codes Basic opcode set codes

1 <EOS> ... <EOS> <2/x>
F— }
l
n times
2 <EOS> ... <EOS> L/y><2/2>
— i
|
n times
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Extension mechanism

Method of encoding opcodes

3 - <E0S>. . .<FOS> B/y> <3/1>
JE———
l
n times
<EOS> = 3/15
x =0,1,.,15
y =01,.14
Z =0,1,.,15
n =0]1,...
n = 0 sele¢ts—thebasic UPDUdC sets

n = 1 sele¢ts the first extension opcode set.

n = N selects the N-th extension opcode set.

The numbgr of opcodes supplied by this encoding technique (basic opcode set plus extension opfode sets)

is 496*(n-H1), where n is the number of extension sets. (Each extension set has 496,opcodes —

byte opcodes plus 480 double-byte codes.)

5.3 Opcpde assignments

Table 1 ligts the opcode assignments for the CGM elements. All opcodes are from the basic o

16 single-

bcode set.

They have be organized as follows: single-byte opcodes are assigned to Graphical Primitive| elements’

except for|some of the Circular and Elliptical output elements, where double-byte opcodes wi

th combi-

nation 3/4 for the first byte have been assigned. All other metafile elements have double-byte opcodes
with the following bit combinations for. the first byte:

3/0
3/1
3/2
3/3
3/5 and 3/6
3/7

for DelimiterElements

for Metafile’ Descriptor Elements
for Pigture Descriptor Elements
for_Control Elements

for Attribute Elements

for Escape and External Elements

-10
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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 7 : 3/0 2/1 03/0 . 02/1
BEGIN PICTURE opcode 3/0 2/2 03/0 02/2
BEGIN PICTURE BODY opcode 3/0 2/3 03/0 02/3
END PICTURE opcode 3/0 2/4 03/0 02/4
AETFAFEEVERSION-opeode 3H 2/6—103/1 02/0
METAFILE DESCRIPTION opcode. 3/1 2/1 03/1 02/1
VDC TYPE opcode 3/1 2/2 0371 02/2
INTEGER PRECISION opcode 3/1 2/3 03/1 | 02/3
REAL PRECISION opcode 3/1 2/4 03/1 - | 02/4
NDEX PRECISION opcode 3/1 2/5 03/1 02/5
COLOUR PRECISION opcode 3/1 2/6 03/1 02/6
COLOUR INDEX PRECISION opcode ' 3/1 2/7 03/1 02/7
MAXIMUM COLOUR INDEX opcode ' 3/1 2/8 03/1 02/8
COLOUR VALUE EXTENT opcode 3/1 2/9 03/1 02/9
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 3/1 2/13 | 03/1 | 02/13
CHARACTER SET LIST opcode 3/1 2/14 | 03/1 02/14
CHARACTER CODING ANNOUNCER opcode 3/1 2/15 | 03/1 02/15
SCALING MODE opcode 3/2 2/0 03/2 02/0
COLOUR SELECTION MODE opcode 3/2 2/1 03/2 02/1
.INE WIDTH SPECIFICATION MQODE opcode 3/2 2/2 03/2 | 02/2
MARKER SIZE SPECIFICATION-MODE opcode 3/2 2/3 03/2 02/3
EDGE WIDTH SPECIFICATION MODE opcode 3/2 2/4 03/2 02/4
VDC EXTENT opcode 3/2 2/5 03/2 02/5
BACKGROUND COLOUR opcode 3/2 2/6 03/2 02/6
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 02/2
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
POLYLINE opcode ) 2/0 02/0
T\TQ TI\TT\T'T‘ DI\T \{LII\TE vyvvd\- 2//1 92//1
POLYMARKER opcode 2/2 02/2
TEXT opcode ‘ 2/3 02/3
RESTRICTED TEXT opcode 2/4 02/4
APPEND TEXT opcode 2/5 02/5
POLYGON opcode 2/6 02/6
POLYGON SET opcode 2/7 02/7
CELL ARRAY opcode 2/8 02/8
GENERALIZED DRAWING PRIMITIVE opcode 2/9 02/9
RECTANGLE opcode 2/10 02/10

11
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Table 1 — Opcodes for metafile elements (concluded).

Opcode 7-Bit coding| 8-Bit coding
CIRCLE opcode 3/4 2/0 03/4 02/0
CIRCULAR ARC 3 POINT opcode 3/4 2/1 03/4 02/1
CIRCULAR ARC 3 POINT CLOSE opcode 3/4 2/2 03/4 02/2
CIRCULAR ARC CENTRE opcode 3/4 2/3 03/4 02/3
CIRCULAR ARC CENTRE CLOSE opcode 3/4 2/4 03/4 02/4
ELLIPSE opcode 3/4 2/5 03/4 02/5
ELLIPTICAL ARC opcode 3/4  2/6 03/4 02/6
HLLIPTICAL ARC CLOSE opcode 3/4 2/7 03/4 02/7
LINE BUNDLE INDEX opcode 3/5 2/0 03/5 02/0
LINE TYPE opcode 3/5 2/1 03/5 _02/1
LINE WIDTH 3/5 2/2 03/5 . 02/2
LINE COLOUR opcode 3/5 2/3 03/50° 02/3
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 opcode 3/5 {3/0 03/5 03/0
TEXT FONT INDEX opcode 3/5¢ 3/1 03/5 03/1
TEXT PRECISION opcode 3/5 3/2 03/5 03/2
CGHARACTER EXPANSION FACTOR opcode 3/5 3/3 03/5 03/3
(GHARACTER SPACING opcode 3/5 3/4 03/5 03/4
TEXT COLOUR opcode 3/5 38/5 03/5 03/5
GHARACTER HEIGHT opcode 3/5 3/6 03/5 03/6
(GHARACTER ORIENTATION opcode 3/5 3/7 03/5 03/7
TEXT PATH opcode 3/5 3/8 | 03/5 03/8
TEXT ALIGNMENT opcode 3/5 3/9 03/5 03/9

.| GHARACTER SET INDEX opcade 3/5 3/10 | 03/5 03/10
ALTERNATE CHARACTER SET INDEX opcode | 3/5 3/11 | 03/5 03/11

| HFILL BUNDLE INDEX opcode v 3/6 2/0 03/6 02/0
INTERIOR STYLE opcode 3/6 2/1 03/6 02/1
HILL COLOUR opcode 3/6 2/2 03/6 02/2
HATCH INDEX opcode 3/6 2/3 03/6 02/3
BATTERN 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 3/6 2/7 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
HILL REFERENCE POINT opcode 3/6  2/10 | 03/6 02/10
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 3/1 03/6  03/1
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 __2/2 03/7 02/2

12
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thod 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’
parameter may include bit combinations from other columns of the code table - see the description of
string parameters in 6.9). The general format of a parameter byte is:

b8 bl
o R +
IXi1ib b b b b b
R LRt +
The "X7 (bit b8) is the parity bit (or omitted bit) in a 7-bit environment. In an 8:bit envirpnment it is

0. Bit B7 is the parameter flag.

Except

for ‘string’ and ‘data record’ parameters all parameters are encoded msing one or

formats] Basic format or Bitstream format.

6.1 Basic format

both of two

Each Bésic format parameter is coded as a sequence of one or more bytes, structured as follgws:
b8 bl
ey R +
IXiLtlels!b b b b} first byte
 at RS EEPEE +
b8 bl
S SEEET TR +
IXitlelb b b b b} last byte
LT RETEE + »
The "XI' (bit b8) is the parity(bit”(or omitted bit) in a 7-bit environment. In an 8-bit environment it is

0. Bit
lle" (b6

b7 is the parameter flag.

of each byte) is,the‘extension flag. For single byte parameters, the extension flag is

byte parameters, the€xtension flag is 1 in all bytes except the last byte, where it is 0.

Bits b5

"S" iS t

through blsare the data bits of the parameter.

he sign-bit; if equal to O then the integer is non-negative and if equal to 1 then t

negative. [The number zero shall always be coded as "plus zero" 4/0. The "minus zer
reserve1i for special usage (see 6.6.3).

0. In multi-

he integer is
" coding is

The Basic format is used to encode:

a)
b)
)
4)
)
f

enumerated types (E);

colour indices (OI);

indices other than colour indices (IX);
integers (I);

real numbers (R);

non-incremental coordinates.

i3
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The most significant part of the parameter is coded in the first byte. The least significant part of the
parameter is coded in the last byte.

8.2 Bitstream format

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

b8 b1
S LT TR +
IXi1!b b b bbbl first byte
E LLTEETEE +
b8 bl
N LT +
IX11i1b b bbbbl last byte
R LT +

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

Bits b6 through bl are the data bits of the parameter.
The Bitstrjeam format is used to encode:

a) ingremental mode coordinates (see 6.6.2);

b} colour direct (see 6.8);

¢) colour index lists (see 6.8).

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

The end of a Bitstream format parameter-tannot be derived from the Bitstream format itself (the for-
mat is nof| self-delimiting). Instead,

— for|incremental mode coordinates, the end of the data (which identifies the end of the Bitstream
format parameter) is identified by the <End of Block> code; :

—  for|colour index lists, the number of bits needed to encode the colour index list (Whiéh 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 contafin such a

panameter);

— 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
CﬂLOUR PRECISION parameter (for those elements which contain such a parameter).

6.3 Coding integers

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

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

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

14
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The size of integer parameters is limited by the current INTEGER PRECISION value.
Integers in t;he range of -15 to 415 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: 4-1034) = 6/1 6/0 4/10 __ (integer: -1034) = 7/1 6/0 4/10

6.4 Cpding real numbers

Each r¢al number is coded as an integer mantissa followed by an optional exponent, both [coded in the
Basic format. The exponent is the power of two by which the integer mantissa‘is to be muliplied.

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

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

Depending on the "exponent allowed" parameter of the REALPRECISION element, one ¢f the bits in
the first byte of the mantissa tells whether the exponent follows. If the "exponent follows" bit in the
mantisga is zero, or if REAL PRECISION has specified that there is to be no "exponent |follows" bit,

then tHe exponent is omitted and a default value is assumed which is set by another parameter of the
REAL PRECISION element.

Note that the coding of real VDC coordinates is @ontrolled by VDC REAL PRECISION, not by REAL
PRECIBION, 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 qf 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): ‘

b8 b1
+-H-+-+-+-4-----+ {i1f/explicit exponent allowed = ‘allowed’,
IXiltlelsiplb b b} i.e. the exponent-follows bit is present}
e e

or

b8 b1 : |

+-f-txpeF-------4  {if explicit exponent allowed = ‘forbidden’,

IXlidets!b b b b i.e. there is no exponent-follows bit}
e —

b8 b1

o T SRR |

iXillelb b b b b! {last byte}

o ST TEERp

"on

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

Here "p" is the exponent-follows bit. If the current "explicit exponent allowed" value of the REAL PRE-
CISION element is ‘allowed’, bit b4 of the first byte of a mantissa is used as the "exponent follows" bit:

15
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1 if an explicit exponent follows, 0 if no exponent follows the mantissa (then the default exponent set by
REAL PRECISION is assumed). If the current "explicit exponent allowed” value of the REAL PRECI-
SION element is ‘forbidden’, bit b4 of the first byte is used as a databit and the default exponent set by
REAL PRECISION is assumed.

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

For example, suppose that REAL, PRECISION has specified that each real parameter is to be coded
with an "exponent follows" bit in its mantissa. In that case, the binary numeral +1.110010110011 is

coded as follows:

OO0t PR, WaY

. Py 42 1)
(real rbimary 111001011061

= (mdntissa: +111 060101 10011, "exponent-follows")
(efponent: -12)

T o ol R el R S e TP =
= !x{1t1l0!1i1 1 1! 'X'11110 0 1 0 1} !X!110/1 00 1 1! {méntissa}
s et I e A P

Tt o SEEETREES
IX1110]1}1 1 0 0} {exponent}
R i o SETEEEEES

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

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

(real{ binary +1.110010110011)

= (mgntissa: +1110 01011 00110)

R e et T S S e e SRR TP
= IX|1i1l0l1 1 1 0! IXI1}1%0°1 0 1 1} IX!1/0!0 0 1 1 0! {mantissa}
e o o N B i Sk SE S EE PR E PR

= 6/14 6/11 4/6

6.5 Coding VDCs and points

a pair/of (VDC scalars. A VDC scalar is either an integer or real number according to
whether VDC TYPE is integer or real. '

When VDO TYPE is integer, the encodings of the VDC and point data types are as described in 6.3,
Coding In i i is limi NTEGER

PRECISION value.

When VDC TYPE is real, the encodings of the VDC and point data types are as described in 6.4, Cod-
ing Real Numbers. The size of the VDC and point parameters is limited by the current VDC REAL
PRECISION value. Whether or not "exponent follows" bits are included in the mantissas of VDCs and
points is determined by a parameter of VDC REAIL PRECISION. The default value for an omitted
exponent in a VDC is determined by the "default exponent" parameter in VDC REAL PRECISION. If
the exponent 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 first point of a point list, the omitted expoﬁent assumes
the default value exponents of VDC parameters, as specified by VDC REAL PRECISION.

16
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Coding VDCs and points

If the point is in a point list, but is not the first point of that point list, an omitted exponent 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 exponent in the preceding x-component; similarly, an
exponent omitted from a y-component assumes the value of the exponent in the preceding y-
coordinate,

6.6 Coding point list parameters

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

list.

Individu
displaceqment values delta-x and delta-y are displacements measured from the origin, ifeyab
or points after the first point in a point list, each displacement is measured.from th
the point list (this is true regardless of whether the preceding point was coded in Dj

tions.
point of

Mode or

Fl

.1 points and the first point of each point list are always be coded in Displacemefit

in Incremental Mode).

6.6.1 Displacement mode

In Displ

X~-COMpo

the y-co

<P

mponent of that displacement.

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

8.6.2 Imcremental mode

The Inci
reflect a

emental Mode is defined as a Differential ‘Chain Code (DCC). The data in this mo

increments are identified by points on a Ring: A Ring is a set of points on a square whose ¢

previously identified point. The first centre point is encoded in Displacement Mode. ,
A Ring Is characterized by its Radius (R) in Basic Grid Units (BGU), its Angular resolution
p) and ips Direction (D). The maximum number of points on a Ring is 8R. The actual numb
on a Ring with a given Angularresolution factor p follows from:
8K

N=—", p=0,123
N is reqpired to-be even.
The points/6n{the Ring are numbered, starting at the Direction poi.nt D, counter clockwise 1

,.cement Mode, each point is coded as a sequence of two VDOs: The first VDC valy
hent of the point’s displacement from the preceding point,‘while the second VDC val

ctual coordinates, but defines steps (in¢rements) from one coordinate position to anot

Mode. The
solute posi-
e preceding
splacement

e gives the
ue specifies

He does not
her. These
entre is the

by a factor
er of points

om 0 to M-

1 and clpekwise 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 reso-
lution factor p=0 and the one on the right has Angular resolution factor p=1.

17
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8 7 6 5 4 4 3 2
9 . 3
10 . .2 5 . .1
11 . o1
-12 . . . 0 -6 . . . 0
centre - centre
-11 . . -1
-10 . | -2 -5 . -1
-9 . . . . . . . -3 . . .
-8 -7 -6 -5 -4 -4 -3 -2

The Directiion of the Ring is given by the position of the point with numbet’ZERO. The initia
of this poift is on the positive x-axis of VDC space, while the Cartesian axes are drawn through
tre point df the Ring. The Direction of the Rings following the initial one is dependent on the
of the incrg¢ments. This Direction is determined in the following way«:

Let P2|be the current centre point and P1 the previous oneji.e., P2 is a point on the Ring
tre in P1. The Direction of the Ring is obtained by drawing a line from P1 through P2; w
directign ray intersects P2’s Ring is the ZERO point.of-that Ring. So the Direction of th
dependgnt on the direction of the line to be displayed.

In the D only the differences between points om the consecutive Rings are coded. The p
point P3, ile., the increment on the new Ring (centre P2) is described by the difference between
tion of point P2 on the previous Ring and the position of the new point P3 on the current
positions
P3 is defined by the difference: P3 - P2 =-71. P3 and P2 being point numbers on the two Ri
bered as given in the previous figure. The Direction (position of the pomt with number }
identified by D.

* P2

* P1

| position
the cen-
direction

with cen-
here this
e Ring is

psition of
the posi-
Ring, the

mbered with respect to the previous Ring. As shown in example below, the positio:[ of point

gs, num-

ZERO) is

Change of direction with R=3

The basic Radius of the Ring, as used in Incremental mode, is dependent on the BGU. The BGU is the

smallest 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 PRECISION, called smallest-real code: letting "src"

stand for smallest-real code, BGU=2"

integer. For VDC TYPE real the default value for the basic Radius follows from:

18
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- smallest-real code  basic Radius

>g 1
=g 210
<g

BGU

where g is a nominal smallest-real code. A value of g = -8 is used in ISO 8632/2.

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.

The encoding used in Incremental Mode makes use of the DCC property by using variable length code-
words (Huffman Code). The encoding also allows changing of the Radius and the Angulag resolution
factor. The Radius can have a value of R, 2R, 4R or S8R, where R is the defined Radius)The Angular
resolution factor p can be 0, 1, 2, or 3, the default value is 0.

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 codeg the points
outside fhe Huffman Code table can be addressed. The end of the Incremental/mode data is ipdicated by
an End ¢f Block value in the Huffman Code table.

19
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Table 2 — Huffman code table for incremental mode.

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 1111100101 -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 C5
10 1111111100 C6
10 1111111101 IM-ESC 1
10 1111111110 IM-ESC 2
10 1111111111 | End of Block

The <End of Block> code from the Huffman Code table identifies the end of the Incremental mode
data. Remaining bits in the last Incremental mode data byte have no meaning; they are required to be

zZero.

20



https://standardsiso.com/api/?name=064c525b7f7df25da69358f44851ef35

Method of encoding parameters

ISO 8632-2 : 1987 (E)

Coding point list 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
following code, depending on the sign of that following point. The code <IM-ESC 2> adds +40 or -40
to the followmg code, depending on the sign. The escape codes can follow each other in any desired
order. The following examples demonstrate some possible combinations, [n] is a point number.

The codes C1 up to C6 are used to change the parameters that define the Ring to be used. I
aken from the range RO, 2RO, 4R0 and 8RO, where RO is the value of the Ring R
r the Incremental Mode.
codes is as follows:

R are f
enterin
of these

C1

C2

C3

C4

Cs

Cé6

In addjtion, those codes (Clto C6) set the position of the point with number ZERO on th

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

6.6.3

The st

b8

e
1Xi11011]0{0,0;0]

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

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

<IM-ESC 2> 14] = point number 54

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

Iy

The values of p are taken from the range 0, 1,2-and 3.

Change the Ring parameters, R and p, to the next higher value, e:g. if the Radi
set to 2RO, if the Angular resolution is p=0 it is set to p=1C-R’cannot become
8RO and p cannot become greater than 3. For example ¢f ‘the current Ring R
and the current Angular resolution factor 3, the code <C1>> has no effect.

Change the Ring parameters, R and p, to the next Aower value. The effect of the

he values of
adius before
[he function

us is RO it is
rreater than
adius is 8RO

code <C2>

is the inverse of code <C1>. R cannot become ‘smaller than RO and p cannot become

smaller than 0. For example if the current Radius is RO and the current Angul
factor 0, the code <<C2> has no effect.

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

Change the Angular resolution factor p to the next higher value. The code <

effect if the current factor is 3.

Change the Ring Radius R to the next lower value. The code <C5> has no
current Radius is RO.

Change the Angulan resolution factor p to the next lower value. The code <

effect if the current factor is 0.

hr reso}utiOn
effect if the
C4> has no
effect if the
C6> has no

e positive x-

b1

[ncremental mode encoding

ucture of the incremental mode format is given below:

ke il

=ttt
i

It ok et o S B

s T e I

1Xi1{010;0{010;1]

e s

first byte

second byte

Ao e +
IX!1!blb!b!biblb! other bytes
TR PRI +
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The first byte is coded according to the Basic format structure indicating an integer value "minus zero".

The second byte is structured according to the basic format structure. Bit bl of the second byte is set
to 1 to identify the use of Direct Chain Coding (DCC). The bits b5 to b2 are reserved for future use and
shall be set to zero. The following bytes are coded according to the Bitstream format (see 6.2).

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

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

6.7 Colour specifiers

Colour specifiers are coded either as colour indexes (if COLOUR SELECTION MODE is-{indexedf) or as
RGB paramgters (if COLOUR SELECTION MODE is ‘direct’).

A colour ind¢x parameter is coded as an integer in the Basic format.

The RGB parameters used if COLOUR SELECTION MODE is ‘direct’ are coded as a series of hytes in
the range of [4/0 to 7/15 (Bitstream format). The six least significant bits‘in‘each byte hold bingry bits
representing [the red, green, and blue colour values, starting from high numbered bits to lower numbered
bits from the first byte to the last byte. The number of bits needed to encode this data is|set by
COLOUR PBEECISION. If this value is set to N bits, there are 3N\colour value bits; i.e. there arre only
as many bytes in an RGB parameter as are necessary to hold those 3N bits. For example, if CQLOUR
PRECISION(is set to 5 bits, RGB parameters have the following form:

et R e S e S h o s o e T SR PPN
i(Xilir g bir g b} [X{1lir g bir g b} |X{1{r g bj0 0 0]
e R R i s e e o e SRt

Each byte contains two bits for each component (R,G,B). The first byte contains the most significant
bits. If bits b3 to bl in the last byte are unused they are required to be zero. :

8.8 Colour lists

A colour list is a structured data type consisting of a coding type indicator followed by a sequence of
colour list elements, each element specifying a colour value (indexed or direct).

- 22
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Seven different formats are possible for colour lists, based on the current value of the COLOUR SELEC-
TION MODE and the coding type indicator which precedes the colour values.

This coding type indicator is coded in Basic format and may have values of 0 through 3; these can be
viewed as setting two one-bit flags. Bits b5-b3 are reserved for future use, and shall be set to 0. The
coding type indicator:

b8 bl
e ot SEEEEEEEE -+
IX!110l0 0 0 r f|
oo o +
cading | 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 coupt is always in Basic format; the format of the colour values is described below.

If adjacdnt colour cells are not the same colour, runlength enceding is less efficient than thq normal or
bitstream formats.

In the ndrmal 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 af 2 time, in
consecut{ve data bits starting from high-numbered bits to lower-numbered bits, into characters from
columns |4 to 7 of the code chart. The parameters‘are permitted to straddle character boundaries.

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

When C LOUR SELECTION MODE is ‘indexed’, the colour list is a sequence of numbers ih Basic for-
When JOLOUR SELECTION MODE is ‘direct’, the colour list is a sequence of bitstrgams, each

bitstream representing one RGB value.

lour values

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

When COLOUR SELECTION MODE is ‘direct’, the colour list is a smgle bitstream which is the con-
catenation of the RGB bitstreams in the Local Colour Precision. This is the most compact form of
direct colour list where colours vary greatly within a row.

6.8.3 Runlength format (coding type=2)

When COLOUR SELECTION MODE is ‘indexed’, the colour list is a sequence of pairs, each pair con-
sisting of [CI in Basic format at Local Colour Precision; number of repetitions in Basic format]. This is
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the simplest form of runlength indexed list.

When COLOUR SELECTION MODE is ‘direct’, the colour list is a sequence of pairs, each pair consist-
ing of [RGB bitstream at Local Colour Precision; number of repetitions in Basic format].

6.8.4 Runlength bitstream format (coding type=3)

When COLOUR SELECTION MODE is ‘indexed’, the colour list is a sequence of pairs, each pair con-
sisting 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 jnstead of two

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

6.8.5 Examples

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

Cading: Runlength
D3tatype: Colour Index List
Parameter Values: 2,3,3,3,34

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

4/R,4/1 Run Colour 1 (value 2), Run Count 1 (value 1)
4/8,4/4 Run Colour 2 (value 3), Run Count 2 (value 4)
4/4,4/1 Run Colour 3 (value 4), Run count 3 (value 1)

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

 Ehd CEEEEETE +
'1!A A A A A B!
 h DRETEETE +
b EEEETEE +
'1!BB BB C C|
k] CEEEEEE +
S hd TEEEE P +
11C € C D D D!
k] GRETEEEE +
N o SRETEETE +
'1'DD 0 0 0 0!
Sk ERETRES +

Note that AAAAA is the binary numeral for the first colour index, BBBBB is the binary numeral for the
second colour index, and so on.

The leftover bits in the last 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 the Run-
length coding:

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

6.9 String parameters

6.9.1 Overall string parameter formait

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

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

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

Strings are coded as sequences of bytes, starting with START OF STRING (SOS) and ternjinated by

STRING [TERMINATOR (ST).

SOS is represented by the C1 control 9/8. In a 7-bit environment SOS is coded ESC 5/8 (where ESC is
the bit cpmbination 1/11). ST is coded as ESC 5/12 in a 7-bit environment, and 9/12 ip an 8-bit

environment.

8.9.2 Bi} combinations-permitted within string parameters of text elements

7-bit environment | 8-bit environment

SOS ("i/11 5/8 09/08
ST 1/11 5/12 09/12

The following bit combinations are allowed as bytes in string parameters in a conforming metgfile:

Bit combinations from columns 2 through 7 of a 7-bit or 8-bit code chart. If the CHARACTER
CODING. ANNOUNCER has selected an 8-bit coding technique, then bit combinatpions from
columns 10 through 15 of an 8-bit code chart are also permitted within string parameters.

' 5j (0 T 70/11), F
(0/12) CR (0/13) SO (0/14) SI (0/15) and ESC (1/11) The NUL control is permltted but has
no effect on the meaning of the string. The bit combinations 0/8 to 0/13 are permitted, but
‘have no standardized effect. The SO, SI, and ESC controls are permitted within conforming
metafiles, dependent on the CHARACTER CODING ANNOUNCER. If the bit combinations
0/14 or 0/15 are present, they shall have the meanings (SO or LS1, and SI or LSO) specified for
them in ISO 2022, unless a private coding technique has been selected by CHARACTER COD-
ING ANNOUNCER. Other CO controls are reserved for future standardization.

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
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ANNOUNCER has selected a 2022-compatible technique. (If a private value of CHARACTER
CODING ANNOUNCER is selected, ESCAPE may be used for escape sequences in a manner
agreed upon by the interchanging parties. However this is not recommended as it will decrease
the portability of the metafile.)

d) By agreement between interchanging parties, C1 controls, with the exception of the bit combina-
tions SOS and ST for the string delimiter. (In an 8-bit environment, these are bit combinations
from columns 8 and 9 of the code chart.) In a 7-bit environment, they are ESC Fe sequences,
where ESC is the bit combination 1/11 and Fe is a bit combination from column 4 or 5 of the
code chart. The bit combinations 08/14 and 08/15 (or ESC 4/14 and ESC 4/15), if present,
shall have the meamngs SS2 (SINGLE SHIF‘T TWO) and SS3 (SINGLE SHIFT THREE) as
n—the e bit—g d 3 elected using
C EIARACTER CODING ANN OUNCER

The bit combinations 0/1 through 0/7, 1/0 through 1/10, and 1/12 through 1/15 are reserved|for future
standardigation.

6.9.3 CQ control within string parameters : .
Table 3 — CO control set.
Column 0 Column 1
0/0 NUL (NULL-ignored) - 1/0 < DLE (reserved)
0/1 SOH  (reserved) 1/1< DC1  (reserved)
0/2  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 standatdized effect) | 1/9 EM (reserved)
0/10 LF (no stahdardized effect) | 1/10 SUB  (reserved)
0o/11 VT (no standardized effect) | 1/11 ESC  (ESCAPE)
0/12 FF (no'standardized eflect) | 1/12 IS4  (reserved)
0/13 CR (no standardized effect) | 1/13 1S3 (reserved)
0/14 SO (SHIFT OUT) 1/14 1S2 (reserved)
0/15 _ SI (SHIFT IN 1/15 IS1 (reserved)

6.9.4 Uding G-sets in string parameters

The G-sets (G0, GY, G2, and G3) are coded character sets of 94 or 96 bit combinations. They may be
invoked ihto columns 2 through 7 of a 7-bit code chart, or columns 02 through 07 and 10 thrpugh 15 of
an 8-bit dode 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
character set as both the G1 and G2 sets. These attributes may also apply to string parameters within
data records of GDP elements. '

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.
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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 del-
imiter, 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 parameters of other metafile elements

The CHARACTER SET INDEX and ALTERNATE CHARACTER SET INDEX elements apply only to
the string parameters of the graphical primitive elements identified in 6.9.4.1. String parameters of

other metaﬁle elements are not part of the plctures stored in the metaﬁle ISO 8632/2 does not specify
the effects : ne—eh b T : eh—15 P8

metafile
revision jof ISO 8632/2. ISO 8632/2 does not specify the effect of ISO 2022 des1gna,t1ng and invoking

controls [when they occur within the string parameters of metaﬁle elements other~than the graphical
primitive elements identified in 6.9.4.1.

6.10 Epumerated parameters

Enumergted parameters represent choices within' a fixed set of standardized options. |All of the
enumerated types may have private values. They are coded as integers (Basic format). Ptivate (non-
standard) values of enumerated parameters shall use negative integers. Some but not all of| these have
been shown in the encodings in clause 8 below.

6.11 Index parameters

Indexes are coded as integers (Basic format), at INDEX PRECISION. Private (non-standargl) values of
index parameters are all coded using negative integers.

6.12 Djata record parameters

Data reqord parameters are coded identically to string parameters in this encoding.
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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.

Althotigh the first parameter, ’substitution strings’, of the BEGIN METAFILE element is of data type
"string” the START OF STRING (SOS) introducer is omitted in this special case. This is be

SOSs contd
TOR (ST)
effect by t

Table 4 sh
with whic
character

however, is included in this parameter (character substitution, if selected, will alre
he end of the string parameter).

ows the characters that may be replaced by such 2-byte sequences, and the/2-byte
h they are replaced. Note that all the 2-byte sequences begin with 7/14: Therefo
substitution option is used at all, that character (7/14) shall be declared as one of th

ters that

(7/14 3/14) in the first parameter of BEGIN METAFILE.

Once a character (or rather, its 2-byte replacement) has been declarediin the BEGIN META
ment, "chgracter substitution" is in effect immediately for that charatcter and will remain in e
the end of the metafile (that is, until the END METAFILE element). The metafile interpre
ignore any characters for which character substitution is in effect.

Example:

Supposing that it is desirable to avoid using the;characters SPACE; TILDE, and DELET

metafi
(for ex

In thaf

and for

lows:

BEGIN

s being replaced with a 2-byte sequence. This is done by includipg, 1ts replacement,

, and for the metafile interpreter to ignore those characters if they are inadvertentl
hmple, by a host operating system or séine process other than the metafile generator)

case, the metafile generator declares "character substitution"” for the above two ¢
the TILDE character, 7/14. It does this in the first parameter of BEGIN METAFI]

7/

| METAFILE

0 2/0 {BEGIN METAFILE opcode}
46/0 7/14 3/14-7/14 3/15  { string: "<">"?}

15/12 { STRING TERMINATOR (ST)}
15/8 . { START OF STRING (SOS)}
afile.name

1 5712 { ST}

cause the

S characters for Which character substitution may be required— The STRING-TERMINA-

pdy be in

sequences
re, if the
e charac-
sequence

FILE ele-
Hect until
er would

'E in the
vy inserted

haracters
LE as fol-

, TILDE

(7/14), or DELETE cha.ra,cter, it substitutes the 2-byte sequences 7/14 6/0, 7/14 3/14, or 7/14 3/15,
respectively.

In the preceding example, wherever the metafile interpreter encounters the character 7/14, it inter-

prets it as the first character of a 2-byte sequence representing one of these characters.

interpreter would then ignore the characters 2/0 (SPACE), and 7/15 (DELETE).
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Table 4 — Character substitution.

The character: May be replaced with: ISO 846
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 ("A)
0/2 (STX) /14 4/2 07/14 04/2 ("B)
0/3 (ETX) 7/14 4/3 | 07/14 04/3 | ("C)
0/4 (EOT) 7/14  4/4 07/14 04/4 ("D)
0/5  (ENQ) 7/14 4/5 | 07/1& U475 | ( EJ
0/6 (ACK) 7/14 4/6 07/14 04/6 ("F)
0/7  (BEL) 7/14 4/7 | 07/14 04/7 | ("G)
0/8  (BS) 7/14 4/8 | 07/14 04/8 | ("H)
0/9 (HT) 7/14 4/9 | 07/14 04/9 | (°])

0/10 (LF) 7/14  4/10 | 07/14 04/10 | (&)

0/11  (VT) 7/14  4/11 | 07/14 04/11 | (TK)
0/12 (FF) 7/14  4/12 | 07/14  04/12-1 (L)
0/13  (CR) 7/14 4713 | 07/14 04/13-| ("M)
0/14 (SO) 7/14  4/14 | 07/14 04/14 | ("N)
0/15  (SI) 7/14  4/15 | 07/14,04/15 | ("O)
1/0  (DLE) 7/14 5/0 | 07744 05/0 | ("P)
1/1  (DC1) 7/14 5/1 | 87114 05/1 | ("Q)
1/2 (DC2) 7/14  5/2 07/14 05/2 ("R)
1/3 (DC3) 7/14  5/3 07/14 05/3 )

1/4 (DC4) 7/14 . 5/4 07/14 05/4 ("T)
1/5 (NAK) 7/14 ~\5/5 07/14 05/5 ("U)
1/6 (SYN) 7/140 5/6 07/14 05/6 ("V)
1/7  (ETB) T4 5/7 | 07/14  05/7 | (W)
1/8  (CAN) 7/14 5/8 | 07/14 05/8 | ("X)
1/9 (EM) 7/14  5/9 07/14 05/9 ("Y)
1/10  (SUB) 7/14 5/10 | 07/14 05/10 | ("Z)
1/11  (BSC) 7/14  5/11 | 07714 05/11 | (7))

1/12  (FS-orIS4) | 7/14 5/12 | 07/14 05712 | ("\)

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

1/14°“(RSor IS2) | 7/14 5714 | 07/14 05/14 | (*7)

/15" (USorIS1) | 7/14 5/15 | 07/14 05/15 | ("_)

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

7/14 (TILDE,”) | 7/14 3/14 | 07/14 03/14 | (*>)
7/15 (DELETE) | 7/14 3715 | 07/14  03/15 | (")

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

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

Notation Used:

<symbol>* = 0 6r mMore OCCUrrences

<symbol>+ = 1 or more occurences

<symbol>o = optional, 0 or more occurences

{comment} = explanation of a production

<x:y>} = construct x with meaning y .
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8.1 Delimiter elements

8.1.1 BEGIN METAFILE

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

The BEGIN METAF ILE and END METAF ILE elements respectwely mark the begmmng and the
: T & Te srovided each

: ﬁle is dehmlted by the elements BEGIN METAFILE and END METAF ILE )

first parameter, <string: substitution-codes>>, lists those 2-character substitution cddes that will
be ysed in the metafile to represent CO control characters (bit combinations in the range of 0/0 to
1/1%) or the SPACE, TILDE, and DELETE characters (bit combinations 2/0, 7/14, and [/ /15, respec-
tively. Character substitution will be in effect only for those bit combinations whose| substitution
cod¢s are listed in the first <string> parameter. If the first <string> parameter is empty
(regresented by a single ST), character substitution is not to be used’in this metafile.

me
The

NOI[I'E - Substitution codes are not opened by an SOS introducer;see clause 7.

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

8.1.3 BEGIN PICTURE

<BEGIN-PICTURE-opcode: 3/0 2/2>
<stp ing: picture-identifier>

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

8.1.5
<

END PICTURE
D-PICTURE-opcode: 3/0 2/4>
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8.2 Metafile descriptor elements

8.2.1 METAFILE VERSION

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

8.2.2 METAFILE DESCRIPTION

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

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

<enunperated:VDC-type> = <integer: 0> {integeér}
! <integer: 1> {réal}

8.2.4 INTEGER PRECISION

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

The ldrgest-integer-code tells how many bits occur in the largest possible magnitude for an integer.
For example, if integers in the metafile.can range from -32767 to +32767, the largest-integer-code is
15. Ope additional bit is required for'the sign, and so is added to obtain the proper precisjon. Thus
in this|example the parameter would be 186.

8.2.5 REAL PRECISION

<REAL-PRECISION=opcode: 3/1 2/4>
<integer: largest-real“code+1>
<integer: smallest-real-code>
<integer: default-exponent-for-reals>
<enumerated: exponents-allowed>

< enuneratedexpomentsatiowed>———=<mteger— 0>—{atlowed;
! <integer: 1> {forbidden}

The largest-real-code and smallest-real-code together specify the maximum number of bits of preci-
sion that can occur in the coded representations of real numbers. The largest-real-code specifies the
largest possible magnitude of positive or negative real numbers, while the smallest-real-code specifics
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 real number is binary
+11111111111111111111.111, the largest-real-code would be 20. '

The smallest-real-code shows the granularity of the real number space by indicating how small a
non-zero real number can be. It does this by specifying the smallest exponent that is permitted in
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the coded representation of a real number. For example, if all real numbers are integer multiples of
1/64 (2 raised to the power -6), the smallest-real-code would be -6. This indicates that there are six
bits of 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 numbers to be
coded are multiples of 8, smallest-real-code would be +3, since 8, or binary 1000, is 2 raised to the
power +3.

The largest-real-code shall be greater than the smallest-real-code. The difference, largest-real-code
minus smallest-real-code, gives the number of bits of precision which are required in order to store
real numbers with full precision.

The defs 3 X
the ¢oded representation of a real number.
smallest-real-code.

hat is to be 3 med if an exponent is omitted from
This parameter shall be greater than of\dqual to the

The |exponents-allowed parameter specifies whether or not an "exponent follows" .bit is|included in
the mantissa of the coded representation of each number. If this parameter is 0, exponents are
allowed in real parameters, and the exponent-follows bit is included intheir mantisgas. If this
parameter is 1, exponents are not allowed in real parameters and the mantissas of real|parameters
do npt 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.

8.2.6 INDEX PRECISION

<INDEX-PRECISION-opcode: 3/1 2/5>
<intleger: largest-index-code + 1>

The [largest-index-code tells how many bits occuriyn the largest possible magnitude for an index. For
example, if indexes in the metafile can range from -511 to +511, the largest-integer-code is 9. One
addifional bit is required for the sign, and-so is added to obtain the proper precision. Thus in this
ple the parameter would be 16.

8.2.7 COLOUR PRECISION

<CQLOUR-PRECISION-opcode: 3/1 2/6>
<intleger: largest-component code>

The |largest-component~code tells how many bits occur in the largest possible magnitude [for a direct
coloyir component i.e., for each of the red, green, and blue components. For example, if|the largest-
component-code 1§10, then direct colour components in the range 0-1023 can be handled.

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>
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8.2.10 COLOUR VALUE EXTENT

<COLOUR-VALUE-EXTENT-opcode: 3/1 2/9>
<RGB: minimum-colour-value>
<RGB: maximum-colour-value>

8.2.11 METAFILE ELEMENT LIST

8.2.12 METAFILE DEFAULTS REPLACEMENT

8.2.13 FONT LIST

- 34

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

SOS <element names>* ST

<string: element-list>

<element opcode>
<enumerated: element set>

<element names>

<integer: 0> {DRAWING SETY}
<integer: 1> {DRAWING PLUS CONTROL [SET}
<integer: negative> {privately defined set}

<enumerated: element set>

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

The Kelement-that-sets-a-default> list is givencin part 1, clause 6. The coding format [for each of
the elements that appear in METAFILE DEFAULTS REPLACEMENT is exactly as described in this
clausg, Representation of Each Element. *The parameter values express the default values to be
used.| For example, in a 7-bit enecoding, the default values for CLIP INDICATOR and HATCH
INDEX would be as follows:

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

intgger: 1  {clip-indicator-on}

3/63/3 {HATCH:=INDEX-opcode}

intpger: 2  {default ifidex equal to 2}

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

<FONT-LIST-opcode: 3/1 2/13>
<font-declaration>+

<font-declaration> = <string: 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 char-
acter font.

The first <font-declaration>> in the list names the character font whose font index value is to be 1.
Likewise, the second, third, fourth, etc., <font-declaration>s name the fonts whose index values are
to be 2, 3, 4, etc. The <font-declaration>s are separated from each other by the string delimiter
characters. ' '
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8.2.14 CHARACTER SET LIST
<CHARACTER-SET-LIST-opcode: 3/1 2/14>

<c

<c

<e

Th

CH|
the

Th

val
ch4

Ea
Th

202
the

Th

byt

ple

haracter-set-declaration>+

haracter-set-declaration> <enumerated: character-set-type>

Metafile descriptor eléements

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

<integer: 0> {94-character G-set}

numerated: character-set-type>
3 <integer: 1> {96-character G-set}

integer: = =

T

e CHARACTER SET LIST element declares the character sets that can be named

character set index value that is associated with each of these characten sets.

b first <character-set-declaration> in the list names the character §ét whose chara

racter sets whose index values are to be 2, 3, 4, etc.

h <character-set-declaration>> has two parts: an enumerated <integer> and a sh

character that forms the "tail end" of such designating escape sequences for that ch

be codes”. Examples given below are for an:8-bit environment.

8.2.14.1 94-character G-sets

A CHj

charad

1

ter set index 1, and the French character set by character set index 2, as follows:
<CHARACTER-SET-LIST-opcode>

<integer: 0> SOS 4/1 ST

<integer: 0> SOS 6/6'ST

L 03/1 02/14 04/0-09/8 04/1 09/12 04/0 09/8 06/6 09/12

8.2.14[.2 96-character G-sets

The fo
charad

1,2, a

llowing CHARACTER SET LIST element establishes the UK. 94-character G-set, t
ter G-set, and a private 96-character G-set as the character sets named by charact
nd 3, respectively:

<integer: 4> {"complete code" character sq

he is to be 1. Likewise, the second, third, fourth, etc., <character-set-declaration

e <integer> specifies which type of character set is being declared (that is, which
2 designating escape sequence is associated with that«character set). The <string

ere are five types of character sets: 94-character/G-sets, 96-character G-sets, 94-chg
e G-sets, 96-character multibyte G-sets, and character sets intended to be designg

ARACTER SET LIST element could-specify that the UK. character set is to be

<integer: 2> {multibyte 94-character G-Set}

} .
t}

n subsequent

ARACTER SET INDEX and ALTERNATE CHARACTER SET INDEX elements and establishes

bter set index
>s name the

rt <string>.
type of 1ISO

> consists of
aracter set.

racter multi-
ted as "com-

eferred to by

he French 94~
er set indexes

<UHARAUITER-OEL-L1I>1-0pcode >
<integer: 0> SOS 4/t ST
<integer: 0> SOS 6/6 ST
<integer: 1> SOS 3/0 ST

= 03/1 02/14 04/0 09/8 04/1 09/12

04/0 09/8 06/6 09/12 04/1 09/8 03/0 09/12

8.2.14.3 94-character multibyte G-sets

A Japanese 2-byte character set of 6802 graphic characters has been registered in the International
Register Of Character Sets To Be Used With Escape Sequences, and its designating escape sequences

have-

the form shown above, with the final character <F> being 4/0.

Thus, the following
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CHARACTER SET LIST element could be used to specify that this 2-byte Japanese character set is to
be referred to by character set index 2:

<CHARACTER-SET-LIST-opcode>
<integer: 2> SOS 4/0 ST
= 03/1 02/14 04/2 09/8 04/0 09/12
8.2.14.4 96-character multibyte G-sets of graphic characters
It is not possible to designate a 96-character multibyte G-set as a GO set.

The <character-set-declaration> for a 9B-character multibyte G-set consists of <integer: 3> followed
by a <string> consisting only of the final character <F>> in the character set’s ISO 2022 desjgnating
escape sequpnce.

So far, no 96-character multibyte G-sets have been registered in the International Register of Character
Sets To Be [Used with Escape Sequences.

8.2.14.5 Character sets intended to be designated as complete codes .
The following CHARACTER SET LIST element would declare the French character set to have|charac-

ter set indek 1 and that 8-bit private code to have character set index 2:

<CHARACTER-SET-LIST-opcode>
<integer: 0> SOS 6/6 ST
<integer: 4> SOS 2/0 3/0 ST

= 03/]1 02/14 04/0 09/8 06/6 09/12 04/4 09/8 02/0 03/0 09/12

8.2.15 CHARACTER CODING ANNOUNCER

<CHARACTER-CODING-ANNOUNCER-opcode: 3/1 2/15>
<enumgrated: coding-technique>

<enumgrated: coding-technique> = <integer: 0> {basic 7-bit}
| <integer: 1>  {basic 8-bit}
I <integer: 2> {extended 7-bit} ‘
! <integer: 3> {extended 8-bit}
i
i

<integer: negative> {private}
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8.3 Picture descriptor elements

8.3.1 S

CALING MODE

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

<ent

imerated: scaling-mode> = <integer: 0> {abstract}

IS0 8632-2 : 1987 (E)

Picture descriptor elements

8.3.2 (

< C(
<en

<en

8.3.3 I

<LI
<en

<en

! <integer: 1> {metric}

PFOLOUR SELECTION MODE
) LOUR-SELECTION-MODE-opcode: 3/2 2/1>

imerated: colour-selection-mode>

imerated: colour-selection-mode> = <integer: 0> {indexed}
! <integer: 1> {direct}

INE WIDTH SPECIFICATION MODE

NE-WIDTH-SPECIFICATION-MODE-opcode: 372 2/2>
himerated: specification-mode>

imerated: specification-mode> = <integer: 0> {absolute}
| “<integer: 1> {scaled}

8.3.4 MARKER SIZE SPECIFICATION MODE

<M]
<en

ARKER-SIZE-SPECIFICATION-MODE-opcode: 3/2 2/3>>
umerated: specification~mode>

<enumerated: specification-mode> = <integer: 0> {absolute}
|
1

<integer: 1> {scaled}

<enumerated: specification-mode> = <integer: 0> {absolute}
| <integer: 1> {scaled}

8.3.6 VYDC EXTENT

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

<BACKGROUND-COLOUR-opcode: 3/2 2/6>
<RGB: background colour>

- 38
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8.4.1 VDC INTEGER PRECISION

Control elements

8.4.2 VDC REAL PRECISION

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

The largest-integer-code tells how many bits occur in the largest possible magmtude for an integer
point. For example if 1nteger pomts in the metafile can range from -32767 to +327 67, the largest-
integer-tode 15~ 15:
obtain the appropiate field width. Thus in this example the parameter would be 16. ¢

Oneadditionatbit—s quuucu 1()1 the blgu, thus—amadditiorat—bit) is added to

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

<integer: smallest-real-code>

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

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

The largest-real-code and smallest-real-code (or.granularity code) together specify the maximum
nunpber of bits of precision that can occur in the coded representations of real VDC gpace coordi-
nateés and VDC scalars. The largest-real-codedspecifies the largest possible magnitude ¢f positive or
negative real VDC coordinates and VDC scalars, while the smallest-real-code specifies fhe granular-
ity pf VDC space.

The largest-real-code tells how many bits can occur to the left of the (binary) radix|point in the
largest possible VDC scalar. .For example, if the largest possible real numbegr is binary
+1111111111313111111111.111, thelargest-real-code would be 20.

Thd smallest-real-code shows-the granularity of VDC space by indicating how small a npn-zero VDC
scalar can be. It does—this by specifying the smallest exponent that is permitted jn the coded
representation of a VDC scalar, thus determining the Basic Grid Unit: letting "srg" stand for
smdllest-real-code, CBGU=2"". For example, if all VDC scalars are integer multiplgs of 1/64 (2
raiged to the power -6), the smallest-real-code would be -6. This indicates that there are six bits of
pre¢ision to the-right of the binary radix point and that the smallest allowable exponent] is -6.

It iy possiblevfor the smallest-real-code to be positive. For example, if all VDC scalarg to be coded
are| multiples of 8, smallest-real-code would be 43, since 8, or binary 1000, is 2 raised o the power
+3.

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

The default-exponent-for-vde-reals is the exponent that is to be assumed if an exponent is omitted
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.

The exponents-allowed parameter specifies 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
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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>
<colour-specifier: auxiliary-colour>

< colourqspecifier> = <integer: colour-index> {if COLOUR SELECTION MODEis indpxed}
' <RGB> {if COLOUR SELECTION MODE is direct}

8.4.4 TRANSPARENCY
<TRANSPARENCY-opcode: 3/3 2/3>

<enumefated: transparency indicator>

<enumerated: transparency indicator> =<integer: 0> {off}
! <integer: 1> {on}

8.4.5 CLIP RECTANGLE

<CLIP-RECTANGLE-opcode: 3/3 2/4>
< point:|first-corner>
<point:|second-corner>

8.4.6 CLIP INDICATOR

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

<enumgdrated: clip-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-list>

<point-list> - = <point><point>+

8.56.2 DISJOINT POLYLINE

<DI$JOINT-POLYLINE-opcode: 2/1>
<point-list>

8.5.3 HOLYMARKER

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

8.6.4 TEXT

<THXT-opcode: 2/3>

<polat: starting-point>
<enymerated: final-or-not-final>
<strjng: text-to-be-displayed>

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

The [string parameter may contain characters from G sets together with the ISO 2022

’ and/or invoking controls to)select those G-sets as described below. Other G0 and
(excgpt as noted in 6.9.2))may be included by agreement between exchanging parties §
stanflardized meaning’

designating
(1 controls
ut have no

Withjin the string parameter, characters from columns 2 through 7 are displayed using the GL char-

acter set selected by the most recent CHARACTER SET INDEX element, the default ch
or by the most) recent locking shift. If the character set selected by CHARACTER SET)
by default)iis a 94-character G-set, the bit combinations 2/0 and 7/15 represent §
DELETE, respectively.

aracter set,
INDEX (or
PACE and

Ch 4 £ 1 PN ] i P i 1 1 > 1 Pk m 3 i
aracvers ironr columis 1o LILTOUZIL 1o 41C UlsPlayCd USIIE LI Ul CRlardaCier Sl sl

most recent ALTERNATE CHARACTER SET INDEX or locking shift right.

ted by the

The ISO 2022 controls may occur within the string parameter provided their use is declared with the

CHARACTER CODING ANNOUNCER element.

8.56.6 RESTRICTED TEXT

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

<VDC: delta-height>

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

<enumerated: final-or-not-final> = <integer: 0> {not final}
| <integer: 1> {final}
See 8.5.4, TEXT, for a description of the string parameter for RESTRICTED TEXT.

[

8.5.6 APPEND TEXT

Representation of each element

<APP ~TEXT-opcoder2/5>

<enumgrated: final-or-not-final>

<string;: text-to-be-displayed>

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

See 8.54, TEXT, for a description of the parameters for APPEND TEXT,

8.5.7 POLYGON

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

8.5.8 POLYGON SET

<POLYGON-opcode: <2/7>
<flagged point-list>

<flagged point-list> =" <flagged-point>+

where the first coordinate is coded'as an absolute and subsequent coordinates as incremenftal, as in

the point list parameter type.

<flagg¢d-point> <coordinate> <enumerated: edge-out>

<integer: 0>  {invisible}
<integer: 1>  {visible}

" <integer: 2>  {close invisible}
<integer: 3> {close visible}

<enumerated: edgeout>

il |

8.5.9 CELL ARRAY

42

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

<Q: point>

<R: point>

<integer: nx>

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

< colour-list>

<local-colour-precision> = <default-colour-precision-indicator>
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I <number-of-bits>

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

The value 0 for the local-colour-precision is the ‘default colour precision indicator’. It indicates that
the colour specifications of the CELL ARRAY element are in the precision of the COLOUR INDEX
PRECISION 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 ARRAY
element (as in COLOUR PRECISION and COLOUR INDEX PRECISION).

<cqglour-list> <indexed colour list>

<direct colour hist>

<indexed colour list> <indexed normal colour list>
<indexed bitstream colour list>*
<indexed runlength colour list>>

<indexed runlength bitstréam colour list>

<direct normal colourilist>

<direct bitstream<colour list>

<direct runlength colour list>

<direct runlength bitstream colour list>

<direct colour list>

<indexed normal colour list> = <integero0>
<basie format>+

<inldexed bitstream colour list> = <integer: 1> o
<bitstream: concatenation of colour indexes}p

<indexed runlength colour list> =  <integer:2>
<indexed run>+

<irldexed run> = <integer: colour index>
<integer: number of repetitions>

<indexed runlength bitstream colour list> =<integer:3>
<indexed bitstream run>+

<indexed bitstream run> = <bitstream: colour index>
<integer: number of repetitions>

<d1rect normal colour list> = <integer: 0>
: < RCGR-: nn]nur 1raluo\4l

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

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

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

<direct runlength bitstream colour list> =<integer: 3> ¥
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<direct run>-+

8.5.10 GENERALIZED DRAWING PRIMITIVE

<GDP-opcode: 2/9>
<integer: GDP-identifier>
<point-list> '
<data-record: data-record>

8.5.11 RECTANGLE

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

8.5.12 CIRCLE

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

8.5.13 CIRCULAR ARC 3 POINT

<CIRQULAR-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

< CIRGQULAR-ARC-3-POINT-CLOSE-opcode: 3/4 2/2>
<pointf starting-point>

<point; intermediate-point>

<point} ending-point>>

<enumlerated: closestype>

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

8.5.15 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>
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8.5.16 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>

ISO 8632-2 : 1987 (E)

Graphical primitive elements

<en‘.-mve1’-a,bed-;—e-lese-ty-pe>—'—'4i-n-t&gnw o> {pin}

| <integer: 1> {chord}

8.5.17 ELLIPSE

. <ELLIPSE-opcode: 3/4 2/5>
<polnt: centrepoint>
<polnt: endpoint of first conjugate diameter>
<polnt: endpoint of second conjugate diameter>

8.5.18 [ELLIPTICAL ARC

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

<point: centrepoint>

<polnt: endpoint of first conjugate diameter>
<polnt: endpoint of second conjugate diameter>
<VHC: DX _start>

<VDQC: DY_start>

<VIC; DX _end>

<VI}C: DY _end>

. 8.5.19 [ELLIPTICAL ARC\CLOSE

<ELLIPTICAL-ARC-CI:OSE-opcode: 3/4 2/7>
<polnt: centrepoint>>

<polnt: endpointof first conjugate diameter>
<point: endpeint of second conjugate diameter>
<VIDC: DXstart> '

<VIDC: DY=start>

<VDE:-DX_end>

<VDEPY—emd>
<enumerated: close-type>

<enumerated: close-type> = ~ <integer: 0> {pie}
I <integer: 1> {chord}
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8.6 Attribute elements

8.6.1 LINE BUNDLE INDEX

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

<integer: line-bundle-index> =

Representation of each element

<positive integer>

8.6.2 LINE TYPE

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

<index: line-type>

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

<line-width-specifier> =

8.6.4 LINE COLOUR

<LINE-COLOUR-opcode: 3/5 2/3>
< coloyr-specifiers>

< colotir-specifier> = <integer: colour-index> {if COLOUR SELECTION MODE is i
! <RGB> {if COLOUR SELECTION MODE is direct}

<integer: 1> {solid}
<integer: 2> {dash}
<integer: 3> {dot}
<integer: 4> {dashrdot}
<integer: 5> {dash-dot-dot}

<integer: negative> {private line type}

<real: line width scale factor>
{if LINE WIDTH SPECIFICATION MODE is s
<VDC: line width>
{if LINE WIDTH SPECIFICATION MODE is 4

caled}

bsolute}

ndexed}

<integer: colour-index> =

8.6.5 MARKER BUNDLE INDEX

<non-negative integer>

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

<integer: marker-bundle-index>

<integer: marker-bundle-index> =
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8.6.6 MARKER TYPE

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

<index: marker-type>

ISO 8632-2 : 1987 (E)

Attribute elements

<integer: 1> {dot}
<integer: 2> {plus}

. <integer: 3> {asterisk}
<integer: 4> {circle}
<integer: 5> {cross (x)}

<integer: negative>{private marker type}

8.6.7 MARKER SIZE

< KER-SIZE-opcode: 3/5 2/6>
<njarker-size-specifier>

<marker-size-specifier> =

8.6.8 MARKER COLOUR

<MARKER-COLOUR-opcode: 3/5 2/7>

<coplour-specifier: marker-colour>

<cplour-specifier> =
|
i

<integer: colour-index> =

8.6.9 [TEXT BUNDLE INDEX

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

<i

—

teger: text-bundle-index>

<integer: text<bundle-index> ==

8.6.10_TEXT FONT INDEX

<integer: colourrindex> {if COLOUR SELECTION MODE
<RGB> {if - COLOUR SELECTION MODE is ‘direct’}

<real: marker size scale factor>
{if MARKER SIZE SPECIFICATION MODI
<VDC: marker size> ‘
{if MARKER SIZE/SPECIFICATION MOD]

<non-negative integer>

<positive integer>

F is ‘scaled’}

is ‘absolute’}

J

s ‘indexed’}

<TEXT-FONT-INDEX-opcode: 3/5 3/1>

<integer: font-index>

<integer: text-font-index> =

8.6.11 TEXT PRECISION

<TEXT-PRECISION-opcode: 3/5 3/2>
<enumerated: TEXT-PRECISION>

< positive integer>
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= <integer: 0> {string}
! <integer: 1> {character}
! <integer: 2> {stroke}

<enumerated: text-precision>

8.6.12 CHARACTER EXPANSION FACTOR

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

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

8.6.13 CHARACTER SPACING

<CHAHRACTER-SPACING-opcode: 3/5 3/4>
<real: dharacter-spacing>

8.6.14 THEXT COLOUR

<TEXT-COLOUR-opcode: 3/5 3/5>
< coloux-specifier>

<coloun-specifier> = <integer: colour-index> {if COLOUR SELECTION MODE is ‘inflexed’}
' ! <RGB> {if COLOUR SELECTION MODE is ‘direct’}

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

8.6.15 CHARACTER HEIGHT

<CHARACTER-HEIGHT-opcode: 3/5.3/6>
<VDC:|character-height>

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

8.6.16 CHARACTER-ORIENTATION

<CHARACTER-ORIENTATION-opcode: 3/5 3/7>
<VDC:|x-component of up vector>
<VDQ:|y-component of up vector>
<VDC:|x-component of base vector>

<VDC: y-component of base vector>

8.6.17 TEXT PATH
<TEXT-PATH-opcode: 3/5 3/8>
<enumerated: text-path>

<enumerated: text-path> = <integer: 0> {right}
I <integer: 1> {left}
! <integer: 2> {up}
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