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INTERNATIONAL STANDARD - ISO 8632-3 : 1987 (E)

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

Part 3 :
Binary-encoding

0 Introduction

0.1 Purpose of the Binary Encoding

The Bingry Encoding of the Computer Graphics Metafile (CGM) provides-a-representation of| the
" Metafile §yntax that can be optimized for speed of generation and interpretation, while still providing a
standard|[means of interchange among computer systems. The encoding uses binary data formats fhat
are much| more similar to the data representations used within computer/systems than the data forpats
of the other encodings.

Some of the data formats may exactly match those of some computer systems. In such cases processing
is reducedl very much relative to the other standardized encodings. On most computer systems profess-
ing requitements for the Binary Encoding will be substantiallylower than for the other encodings.

In cases [where a computer system’s architecture does'mot match the standard formats used in| the
Binary Hncoding, and where absolute minimization of’ processing requirements is critical, and where
interchange among dissimilar systems does not matter, it may be more appropriate to use a private
encoding| conforming to the rules specified in clause 7 of ISO 8632/1. -

0.2 Objectives
This encqding has the following featutes.

a) Hartitioning of parameter lists: metafile elements are coded in the Binary Encoding by onje or
more partitions (see clayse 4); the first (or only) partition of an element contains the opcode
(Element Class plus.Element Id).

b) Alignment of elements: every element begins on a word boundary. Alignment of partitions|that
equire an odd/mumber of octets is effected by padding with an octet with all bits zero. A no-op
ement is-available in this encoding; it is ignored. It may be used to align data on machine-

ependent.record boundaries for speed of processing.

nifermity of format: all elements have an associated parameter length value. The length is
pécified as an octet count. As a result, it is possible to scan the metafile, without interpr¢ting
, at migh speed.

TR Wi s B VI Tl B S

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

e) Efficiency of encoding integer data: other data such as indexes, colour and characters are
encoded as one or more octets. The precision of every parameter is determined by the appropri-
ate precision as given in the METAFILE DESCRIPTOR.

f) Order of bit data: _in each word, or unit within a word, the bit with the highest number is the
most significant bit. Likewise, when data word are accessed sequentially, the least significant
word follows the most significant.
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Objectives . ‘ Intrbductiqn
g) Extensibility: the arrangement of Element Class and Element Id values has been designed to

allow future growth, such as new graphical elements.

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

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

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

0.3 Relatfionship to other International Standards
The floating point representation of real data in this part of ISO 8632 is that in ANSI/IEEE 754-1986.
The represqntation of character data in this part of ISO 8632 follows the rules of ISO 646 and ISO 2032.

™o

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, 4.11.)

0.4 Statys of annexes

The annexgs do not form an integral part of this part.of ISO 8632 but arelincluded for information on y.

e
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1 Scope and field of application

This part of ISO 8632 specifies a binary encoding of the Computer Graphics Metafile. For each of the
elements specified in ISO 8632/1, an encoding is specified in terms of a data type. For each of these
data types, an explicit representation in terms of bits, octets and words is specified. For some data
types, the exact representation is a function of the precisions being used in the metafile; as recorded in

the METAFILE DESCRIPTOR.

This encoding of the Computer Graphics Metafile will, in many circumstances, minimize the effort
required to generate and interpret the metafile.
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2 References

ISO 6486, Information Préccssing-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.

ANSI/IEEE 754, Standard for Binary Floating Point Arithmetic.
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3 Notational conventions

"Command Header" is used throughout this part to refer to that portion of a Binary-Encoded elemen}/

4).

that contains the opcode (element class plus element id) and parameter length information (see clayse

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

An octet is an 8-bit entlty All blts are SIgmﬁcant The bits are numbered from 7 (most suormﬁcant) to

0 (least
A word|i

e"rnﬂ:;l-onf\
© 7°

is a 16-bit entity. All bits are significant. The bits are numbered from 15 (most 8igy

(least significant).

ificant) to 0
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4 Overall structure

4.1 General form of metafile

All elements in the metafile are encoded using a uniform scheme. The elements are represented as vari-
able length data structures, each consisting of opcode information (element class plus element id) desig-
nating the particular element, the length of its parameter data and finally the parameter data (if any).

The structa

are of the metafile is as follows.

{For the purposes of this diagram only, MF is used as an

abbreviatig

The BEGI]
pictures fo

METAFILE

4.2 Gene

Apart from
partitioned

TURE elenent, a PICTURE DESCRIPTOR (PD) element, a BEGIN PICTURE BODY element,

trary numbh
the purposg
BEGIN PI(

4.3 Gene

The binary
bits. For ¢
sizes are de
ing the con

For measun

n for METAFILE.)

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

N METAFILE element is followed by the METAFILE DESCRIPTOR (MD). After
low, each logically independent of each other. Finally the Metafile igyended with
[ element.

ral form of pictures

the BEGIN METAFILE, END METAFILE and Metafilé Descriptor elements, the m|
into pictures. All pictures are mutually independent."{A picture consists of a BEG

er of control, graphical and attribute elements and finally an END PICTURE eleme
of this diagram only, PIC is used as an abbreéviation for PICTURE and BEGIN B
'TURE BODY.) ‘

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

ral structure of the binary metafile

encoding of the metafile 4s\'a logical data structure consisting of a sequential coll¢
pnvenience in describing the length and alignment of metafile elements, fields of two

bents and structure-of elements and parameters.

The struct

optimize processing of(the binary metafile on a wide collection of computers, metafile elements
strained to| start on'word boundaries within the binary data structure (this alignment may ne
padding an| element with bits to a word boundary if the parameter data of the element does n
such a boundary).

re is also_partitioned into 16-bit fields called words (these are logical metafile wor

ing the lengths 6f elements the metafile is partitioned into octets, which are 8-bit fields.

this the
hn END

ctafile is
IN PIC-
an arbi-
ht. (For
DDY for

ction of
different

fined within the structure. These fields are used in the remainder of ISO 8632/3 for fllustrat-

ds). To
are con-
ressitate
bt fill to

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

The bits of an octet are numbered 7 to 0, with 7 being the most significant bit. The bits of a word are
numbered 15 to 0, with 15 being the most significant bit.
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ISO 8632-3 : 1987 (E)

General structure of the binary metafile

b0

e I S S e e e
| | |

L Sl o S B S e L

msb

lsb

If the

bonsecutive bits of the binary data structure are numbered 1.N, and the consecutiye octets are

numbeted 1.N/8, and the consecutive words are numbered 1..N/16, then the logical dotrespondence of

bits, odtets, and words in the binary data structure is as illustrated in the following table:

metafile octet word
bit bit bit
number number number
1 " b7/octetl  b15/wordl
8 b0/octetl  b8/wordl
9 b7/octet2  b7/wordl
16 b0/octet2”  bO/wordl
17 b7 /o¢tet3  bl5/word2
24 b0/octet3  b8/word2
25

b7/octet4

4.4 Structure of the commmand header

b7 /word2

Throughout this sub-clause, the term "command" is used to denote a binary-encoded elemgnt. Metafile
elemerjts are represented in the Binary Encoding in one of two forms — short-form commapds and long-

form commands. There are two differences between them:

— |a short-form command always contains a complete element; the long-form comman{l can accom-

modate partial elements (the data lists of elements can be partitioned);

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

£ | . 4 1 4 lo 4 QO s Aot $343
TOT I CONNHNIAanU attommMotda vt TCNE VIS UP (0 047 U7 UCILTEIS Pl —Uava pal tiviony

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

parameter list length.

151413121110 9 8 7 6 5 4 3 2 1 0

Word 1 elem class|

element 1d

! parm list len]
!

1

f 1

Figure 1 — Format of a short-form Command Header.
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Structure of the command header . : Overall structure

The fields in the short-form Command Header are as follows.
bits 15 to 12 element class (value range 0 to 15)
~ bits 11to 5  element id (value range 0 to 127)

bits 4 to 0 parameter list length: the number of octets of parameter data that follow for this
command (value range 0 to 30)

This Command Header is then followed by the parameter list.

The first word of a long-form command is identical in structure to the first word of a short-form com-
mand. The presence of the value 11111 bmary (dec1mal 31) in parameter list lenigth ﬁeld indicates that
the commay m , opsists of
two words. The second word contams the actual parameter hst Iength The two header Words hre then
followed by|the parameter list.

In addition|to allowing longer parameter lists, the long-form command allows the parameter ljst to be
partitioned| Bit 15 of the second word indicates whether the given data complete the element [or more
data follow, For subsequent data partitions of the element, the first word of the-Jeng-form C
Header (coptaining element class and element id) is omitted; only the secondword, containpi
parameter list length, is given. The parameter list length for each partition- specifies the length of that
partition, njot the length of the complete element. The final partition of an-€lement is indicatefd by bit
15 of the parameter list length word being zero.

15 14 13 12 1110 9 8 7 6 5 4.3 2 1 0

elem class)] element id g5t 11 1 1
. l

|

i

| : |
Word 2 N parameter list. length

i

! . ,

Figure 2 — Format of a long-form Command Header.

The fields ip the long-form Command Header are as follows.

Word|1
bits 15 to 12 element class (value range 0 to 15)

bits 11 to 5 element id,(value range 0 to 127) ‘

bits 4 to 0 | binary value 11111 (decimal 31) irldicating long-form

Word|2
bit 15 partition flag
' — 0 for ‘last’ partition
— 1 for ‘not-last’ partition

bits~14 to 0 parameter list fengththe mumber of octets of parameter data thatfollow for

this command or partition (value range 0 to 32767).

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

Every command is constrained to begin on a word boundary. This necessitates padding the command
with a single null octet at the end of the command if the command contains an odd number of octets of

8
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Overall structure Structure of the command header

parameter data. In addition, in elements with parameters whose precisions are shorter than one octet
(i.e., those containing a ‘local colour precision’ parameter) it is necessary to pad the last data-containing
octet with null bits if the data do not fill the octet. In all cases, the parameter list length is the count
of octets actually containing parameter data — it does not include the padding octet if one is present.

It is only at the end of a command that padding is performed, with the single exception of the CELL
ARRAY element. '

The purpose of this command alignment constraint is to optimize processing on a wide class of comput-
ers. At the default metafile precisions, the parameters which are expected to occur in greatest numbers
(coordinates, etc) will align on 16-bit boundaries, and Command Headers will align on 16-bit boundaries. -
Thus, at the default precisions the most frequently parsed entities will lie entirely within machine words
in a large number of computer designs. The avoidance ol assembling single metallle parajneters from
pieces of several computer words will approximately halve the amount of processing reqtired to recover
element|parameters and command header fields from a binary metafile data stream.

This oppimization may be compromised or destroyed altogether if the metafile precisions are changed
from default. Commands are still constrained to begin on 16-bit boundaries, (but the mos} frequently
expected parameters may no longer align on such boundaries as they do at the!default precisions.

The shdrt form command header with element class 15, element id 127, and parameter lis§ length O is
reserved for extension of the number of available element classes in future revisions of ISQ| 8632/3. It
should be treated by interpreters as any other element, as far as parsing is concerned. Thg next "nor-
mal” el¢gment encountered will have an actual class value different from that encountered|in the "ele-
ment clpss" field of the command header — it will be adjusted by a bias as will be defined) in a future
revision|of ISO 8632/3. ' 4



https://standardsiso.com/api/?name=63d1c4f2e30c279d70327f9931cf709a

ISO 8632-3

: 1987 (E)

5 Primitive data forms

The Binary Encoding of the CGM uses five primitive data forms to represent the various abstract data

types used

to describe parameters in ISO 8632/1.

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

The following terms are used in the following diagrams when displaying the formpof’numeric val

msb
Isb
S

The data t

most significant bit
least significant bit
sign bit

a metafile
they may

e
ing the lo£ colour precision parameter may have parameters shorter than one octet. It is pq

such cases

vpes in the following data diagrams are illustrated for the)case that the parameter t
ord boundary. In general, parameters may align on 6dd or even octet boundaries,|
preceded by an odd or even number of octets of.other parameter data. Elements

that the parameters will not align on octet boundaries.

SI  Signed Integer

Ul  Unsigned Integer

C Character

FX FEixedPoint-Real

FP [Floating Point Real
Each of th¢se primitive forms (except Character) can be used in a number of precisions. The d¢finitions
of the prinfitive data forms in sub-clauses 5.1 to 5.5 show the allowed precisions for each primitive data
form. The|definitions are in terms of ‘metafile words’ which are 16-bit units.

1es.

egins on
because
contain-
ssible in

5.1 Signed integer
Signed integers are represented in "two’s comiplement” format. Four precisions may be spe¢ified for
signed integers: 8-bit, 16-bit, 24-bit and 32:bit. (Integer coordinate data encoded with this primitive

data form

5.1.1 Sigmed integer at 8-bit precision

do not use the 8-bit precision.)

Each valuq occupies half a metafile word (one octet).
15 1413 12 11 10 9 8 7 6 5 4 3 2 1 O
LSimsb value i lsb!Simsb value i+l l1sb|
- -1 3

5.1.2 Sigllled integer at 16-bit precision

Each value occupies one metafile word.
151413121110 9 8 7 6 5 4 3 2 1 O
S value

lsb}
I

5.1.3 Signed integer at 24-bit precision

. Each value straddles two successive metafile words.

10
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Signed integer

15 14 13 121110 9 8 7 6 5 4 3 2 1 O
Word 1 I Slmsb value i
oo
o |
Word 2 value i lsb|S|msb =~ value i+l
o
: =1
Word 3 value i+l Isb]!
|
5.1.4 Signed integer at 32-bit precision
Each value fills two complete metafile words.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
Word 1 ! Simsb value i
o
f oo |
Word 2 ‘ value i

1sb]|
|

5.2 Upsigned integer

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

5.2.1 Unsigned integers at 8-bit precision

Each value occupies half a metafile word.

15 14 13 12 11 10 9-\8 7 6 5 4 3 2 1 O
imsb value i lsbimsb  value i+l lsb!
| ’ } |
5.2.2 Unsigned integers at 168=bit precision
Each vhlue occupies one metafile word. :
1544713121110 9 8 7 6 5 4 3 2 1 0
jmsb value lsb)
| !
5.2.3 DUnsigned integers at 24-bit precision
Each vhlue straddles two successive metafile words.
’ 15141312'111098765432‘10
Word 1 lmsb value i
[
[
Word 2 ' value i 1sb |msb value i+l
oy
i
Word 3 ~ value i+l lsb}

11
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5.2.4 Unsigned integers at 32-bit precision
Each value fills two complete metafile words.

15 14 1312 1110 9 8 7 6 5 4 3 2 1 0

Word 1 imsb value i

Word 2 value i ~ 1sb}

5.3 Character
Each charalcter is stored in an octet.

151413121110 9 8 7 6 5 4 3 2 1 0

Character i Character i+1‘

5.4 Fixed point real

Fixed point| real values are stored as two integers; the first represents‘the "whole part” and has the same
form as a $igned Integer (SI; see 5.1); the second represents the "fractional part" and has the sgme form
as an Unsigned Integer (UI; see sub-clause 5.2). Two precisions’may be specified for Fixed Point Reals:
32-bit or 64-bit. ‘

5.4.1 Fixed point real at 32-bit precision

Each Fixed Point Real occupies 2 complete metafile words; the first has the form of a 16-bit Signed
Integer and the second the form of a 16-bit Unsigned Integer. 4

15 14 13 12 111009 8 7 6 5 4 3 2 1 O

Woird 1 S imsb Whole part ‘ o 1sb}

|
|
| |
| ==
|
|
|
I

Word 2 msb Fraction part 1sb

5.4.2 Fixed point real at 84-bit precision

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

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

Word 1 ! S! msb whole part
b .
t——1 ;
Word 2 whole part lsb |
|
1
Word 3 | msb fraction part
I
t

Word 4 fraction part 1sb

12
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5.4.8 Value of fixed point reals

The values of the represented real numbers are given by:

Ul

for 32 bits: real_value = ST + |—
gl6

Ul

for 64 bits: real_value = ST + |—
_ 932

SI stands for the "whole part" and Ul stands for the "fractional part" in these equations. S , the whole
part, is phe largest integer less than or equal to the real number being represented.

5.5 Flpating point

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

)

sign bit (s’);
— albiased exponent part (‘¢’); \

[

fraction part (‘).

The valjie is a function of these three values (‘s’, ‘¢’ and ’)..If*‘s’ is ‘0’, the value is positivg; if ‘s’ is ‘1’,
the valye is negative. Two precisions may be specified for-Floating Point Reals: 32-bit or p4-bit. The
magnitiyde of the value is calculated as follows for 32-bit@epresentation.

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

b) [if e = 255 and f = 0, then the value is as large a positive (s=0) or negative (s=1) value as possi-
le.

¢) [fO0 < e< 255, then the magnitude of the value is (1.£)2 7).
d) [If e = 0 and f % 0, then the magditude of the value is (0.f )(2_126).
e) [If e =0 and{f =0, then thevalue is 0.
The magnitude of the value is calculated as follows for 64-bit representation.
a) [If e = 2047 and f 0; then the value is undefined.

b) [If e = 2047 and®= 0, then the value is as large a positive (s=0) or negative (s=1) value as pos-
sible.

c) |If 0 < ex2047, then the magnitude of the value is (1.£)2° 7).
d) |If e,=,0 and f 7 0, then the magnitude of the value is (0.f )(2—1022).
e) |If-e=0andf =0, then the value is 0.

5.5.1 Floating point real at 32-bit precision

Each Floating Point Real value occupies 2 metafile words. The size of each field in the value is as fol-
lows.

sign 1 bit
exponent 8 bits
fraction 23 bits

13
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15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O
Word 1 | Simsb Exponent 1sb{msb Fraction

R I

| =1 !
Word 2 Fraction

Isb!
|

5.5.2 Floating point real at 64-bit precision

Each Floating Point Real value occupies 4 metafile words.

The size of each field in the value is as fol-

lows.
sign 1 bit
exponent 11 bits
fractjon 52 bits
15 14 13 12 1110 9 8 7 6 5 4 3 2 1 O
Ward 1 ! Simsb Exponent lsbimsb
o :
| 1 !
Ward 2 Fraction
Ward 3 Fraction
Word 4 Fraction 1sb|

14
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6 Representation of abstract parameter types

Table 1 shows, for each of the abstract parameter types, how it is represented in the Binary Encoding of
the CGM in terms of primitive data forms. The columns of the table are as follows.

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

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

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

4) [The symbol for the range of values which the parameter can assume, followed By tHe numerical
values which the parameter can assume, followed by the numerical values which define the
range.

The symbols of columns 3 and 4 are used extensively in the code tables in-clatise 7. Also|used in the
code taples are variations on those symbols: :

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

++IR, ++RR, .. denote the range of non-negative integers, range of ‘non-negative reals, ..
ml, mRY.. denotes ‘m’ integers, reals, ..

I* R* . denotes an unbounded number of integers,reals, ..

Combinations are used: .

2R, 21| IX* indicates a parameter that is répresented by 2 reals, then a paramgpter that is
represented by 2 integers and finally a parameter that contains an unlimitgd number of
index values. ‘

15


https://standardsiso.com/api/?name=63d1c4f2e30c279d70327f9931cf709a

ISO 8632-3 : 1987 (E)

Representation of abstract parameter types

Table 1 — Representation of abstract data types.

Abstract | Parameter Octets per parameter|: Parameter range:
symbol construction from symbol and value symbol and value
primitive forms .
CI UI at colour index BCI CIR
precision (cip) {=cip/8} {0.(2**cip-1)}
CD 3UI at direct BCD CDR
colour precision {=8*dcp/8} {0..(2**dcp-1)}
(dep) {see notes 1,2}
X Sl at index BIX IXR {-2"%(1xp-1)
precision (ixp) {=ixp/8} to
‘ 2%*(ixp-1)-1 }
E SI at fixed BE IXR {-2**(15)
precision (16-bit) {=2} to
{see note 3} 2*¥*(15)1}
I SI at integer BI IR £=2**(ip-1)
precision (ip) {=ip/8} to ,
' 2**(ip-1)-1 }
R FP or FX at real BR {=sum(rp)/8} RR {=FPR or FXR,
precision (rp) {see note 4} see notes 5,10}
SID UInC BS SR
" {=n+1 or n+8} {see notes 6,12}
VvDC SI at VDC integer BVDC VDCR
precision (vip) {=vip/8} {-2**(vip-1) to
2**(vip-1)-1 }
or or or
FP or FX at VDC real | BVDC {=sum(vrp)/8} | VDCR
precision (vrp) {see note 4} {see notes 1,57 8}
P (VDC,VDC) BP VDCR
{=2*BVDC} {see notes 1,5,7,8}
CpP CI BCO {=BCI} COR {=CIR}
: {see notes 9,11}
or or or
CD BCO_ {=BCD} COR {=CDR}
Additional Hescription ("notes") for table 1:
1) For| parameters‘that are composed of multiple identical components (e.g., DIRECT C
CD| and POINT, P) the range value represents the range of a single component.
2) Dirpct edlour is abstractly a real in the range {0,1}. This is normalized onto the unsign
CDRcin the table.

DLOUR,

ed range

3) Abstract parameter type Enumeration, E, is encoded identically to abstract type Index, IX, at
16-bit precision.

4) The REAL PRECISION element contains an indicator (fixed or floating point) and two precision
components. The symbol "sum(rp)" in the table indicates the sum of the number of bits specified
in the two components. The same considerations apply to the VDC REAL PRECISION element
and the symbol "sum(vrp)" in the tables. The VDC REAL PRECISION control element may
cause ‘vrp’ to be updated in the body of metafile.

5) FPR and VDCR (when VDC are floating point reals) are computed following the ANSI/IEEE
754 floating point standard (see clause 5 on the Floating Point Data Form). :

68) - The range for parameter type S is not applicable. The range for character data is not applica-
ble. A string is encoded as a count (unsigned integer) followed by characters. The encoding of

16
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10)

11)

the count is similar to the encoding of length information for metafile commands themselves. If
the first octet is in the range 0..254, then it represents the character count for the complete
string. If the first octet is 255, then the next 16 bits contain the character count and a con-
tinuation flag. The first bit is used as a continuation flag (allowing strings longer than 32767
characters) and the next 15 bits represent the count, 0..32767, for the partial string. If the first
bit is 0, then this partial string completes the string parameter. If 1, then this partial string
will be followed by another. See CHARACTER SET LIST element.

The abstract parameter type VDC, a single VDC value, is either a real or an integer, depending
on the declaration of the metafile descriptor function VDC TYPE. Subsequent tables use a sin- -
gle set of symbols, VDC, BVDC and VDCR, recognizing that they are computed differently
depending on VDO TYPE.

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

The parameter type symbol CO does not correspond to an abstract parameter type as used in
ISO 8632/1. Rather, it is a convenient shorthand for ‘colour’, which is eitlfer direct|colour (CD)
or indexed colour (CI), depending on the value specified in the COLOQUR SELECTION MODE
element. The associated octets per parameter and range symbols;iBCO and COR, are thus
either BCI and CIR or BCD and CDR respectively depending upon COLOUR SJELECTION
MODE. , \

To eliminate the need to support IEEE floating point in ‘applications that do not need the
dynamic range for parameters of type R and VDC, a(fixed point real format is provided for
scalars (such as line width, character spacing) and VRC. Fixed point reals consist|of a (SLUI)
pair.

Fixed point reals (FX) apply to VDC, and to R parameters for the following elements:
a) line width;
b) edge width;
¢) character spacing;
d) character expansion factor;

~e) marker size;

f) vertical continudus text alignment;
g) horizontal continuous text alignment.

CELL ARRAY colour can optionally specify 1, 2, 4, 8, 16, 24 or 32 bit precisions for| cell colours,
as well as using the default CI or CD precision.

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

0 run length representation

1 lead e d o 4
T Pt e 1 epTestnvaviolnr

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

The colour data thus occupies 2ny(1 + [pn,/16]) octets, where n, is the number of cells per row,
n, is the number of rows, p is the number of bits per colour, and [..] denotes "the greatest
integer in .."

For RUN LENGTH encoding, the data for each row begins on a word boundary and consists of
run-length-lists for runs of constant colour value. Each ‘run-length-list’ consists of a count of a
number of consecutive cells and the representation of that colour. In terms of the abstract

" terms above, the colour list is of format <I,CO>* and its length is <BI,BCO>*.

17
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12) Abstract parameter type Data Record, D, is encoded in this part as string data, S. The coding

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

18
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7.1 Method of presentation

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

Table 2 — List of element class codes

Q|
ot
®
73
w

Type of Elements

Delimiter elements

Metafile Descriptor elements
Picture Descriptor elements
Control elements

Graphical Primitive elements
Attribute elements

Escape element

External elements

-15 Reserved for future standardization

QO IO U W= O

A complete list of element id codes and element class codes is\given in annex C.

For eath class this clause contains a sub-clause which consists of a table and a set of notes. The table
specifigs the metafile element, element id, parameter<type, parameter list length, parametpr range and
defaulf values. The parameter list length is given'in octets, which in some cases is conktant and in
other dases is variable. Any element that contains an odd number of octets is padded withf one octet of
all zerg bits. The parameter list length does not include this extra octet (see 4.4). Following each table
there if a set of notes that provide additional details on the coding of each element. ‘ '

19
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7.2 Delimiter elements

Table 3 — Encoding of delimiter elements.

Element Element| Parameter| Parameter| Parameter| Default
Class 0 1d Type List | Range ‘
Length

no-op 0 see below n | n/a n/a
BEGIN METAFILE | 1 S BS SR null
END METAFILE 2 n/a 0 n/a n/a
BEGIN PICTURE 3 S BS SR null
BEGIN PICTURE ,

BODY 4 n/a ' 0 n/a n/a
EIND PICTURE 5 n/a 0 n/a w/a

Additional description of the elements in table 3:

Code Description

0 no-op} has 1 parameter;

P1: aI arbitrary sequence of n octets, n=0,1,2..
a

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

1 BEGIN METAFILE: has 1 parameter:

P1: (string) metafile name

2 END TAFILE: has no parameters.

3 BEGIN PICTURE: has 1 parameter:
P1: ($tring) picture name

4 BEGIN PICTURE BODY: has no parameters.
END [PICTURE: has.no parameters.

20
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7.3 Metafile descriptor elements
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Table 4 — Encoding of metafile descriptor elements.

Element Element| Parameter| Parameter| Parameter Default
Class 1 Id Type List Range
Length
METAFILE VERSION 1 I BI +IR(1..n) see below
MEFAFLE ' :
DESCRIPTION 2 S BS SR nul
VDC TYPE 3 E BE 0,1 0
INTEGER PRECISION 4 I BI 8,16,24,32 16
REAL PRECISION 5 E,21 BE+2BI {0,1}, 1,14,16
{9,12,16,32},
{23,59.16,32}
INDEX PRECISION | 6 I BI 8(16,24,32 16
COLOUR PRECISION 7 I BI 8)16,24,32 8
COLOUR INDEX ’
PRECISION 8 I BI 8,16,24,32 8
MAXIMUM COLOUR :
INDEX 9 CI B€I CIR 63
COLOUR VALUE »
EXTENT 10 2CD 2BCD CDR see |below
TAFILE ELEMENT
thIST 11 I,2nIX BI,2nBIX ++IR,IXR n/a
TAFILE DEFAULTS
REPLACEMENT 12 Metafile variable Metafile note
elements ' elements
FONT LIST 13 nS nBS SR see|below
CHARACTER SET
LIST 14 n(E,S) n(BE+BS) | {0..4},SR see|below
CHARACTER CODING ; :
ANNOUNCER 15 E BE 0,1,2.3 0
hal description of“the elements in table 4:
Code Description
NMETAFILE VERSION: has 1 parameter:
Ri{integer) metafile version number; for this metafile, always 1"

METAFILE DESCRIPTION: has 1 parameter:

P1: (string) metafile descriptive string

VDC TYPE: has 1 parameter:

P1: (enumerated) VDC TYPE: valid values are:

0 VDO values specified in integers

1 VDC values specified in reals
INTEGER PRECISION: has 1 parameter:
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P1: (integer) integer precision: 8, 16, 24 or 32 are the only valid values
5 REAL PRECISION: has 3 parameters:
P1: (enumerated) form of representation for real values: valid values are:
0 floating point format
1 fixed point format
~ P2: (integer) field width for exponent or whole part (including 1 bit for sign)
P3: (integer) field width for fraction or fractional part

Legal combinations of values are:

P1 | P2 | P3 | Result

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

6 INDEX PRECISION: has 1 parameter:

-0 O

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

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

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

P1: {colour index) maximum colour index that may be encountered in the metafile.
10  COLOUR VALUE EXTENT: has 2 parameters: |

P1: [direct colour value) minimum colour value
P2: [direct colour value) maximum colour value

The [defaults for the two-parameters are (0,0,0) and (255,255,255), respectively.

11 METAFILE ELEMENTS LIST: has 2 parameters:

P1: [integer)number of elements specified
P2: (index-pair array) List of metafile elements in this metafile. Each element is repres¢nted by
two.values: the first is its element class code (as in table 2) and the second is its el¢ment id
code (as in tables 3 to 10). These codes are listed in annex C. The shorthand |pseudo-
elements are represented by:

drawing set: (-1,0)
drawing-plus-control set: (-1,1)

12 METAFILE DEFAULTS REPLACEMENT: has 1 parameter that itself contains metafile ele-
ments. The structure and format is identical to appropriate metafile element(s).

13 FONT LIST: has a variable parameter list:

P1-Pn: n font names (strings)
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The default font list consists of one entry: any font capable of representing the standard

national character set based on ISO 6486.

CHARACTER SET LIST: has a variable number of parameter pairs; for each of thes
P1: (enumerated) CHARACTER SET TYPE: valid codes are:

0  94-character G-set
96-character G-set
94-character multibyte G-set
96-character multibyte G-set

WO =

e:

tompletetode
negative for private use

P2: (string) Designation sequence tail; see part 1, 5.3.13.

The default character set list consists of one entry: the value of the enumerated pa
hnd the value of the string parameter is the designation sequence tail’that is regis
standard national character set based on ISO 646.

CHARACTER CODING ANNOUNGCER: has 1 parameter:

P1: (enumerated) character coding announcer: valid values are:
0  basic 7-bit

1  basic 8-bit

2 extended 7-bit
3

extended 8-bit
negative for private use

rameter is 0,
ered for the

23
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7.4 Picture descriptor elements

Table 5 — Encoding of picture descriptor elements.

Element Element| Parameter| Parameter| Parameter| Default
Class 2 Id Type List | Range
Length

SCALING MODE 1 ER (FP) BE+BFP {0,1},FPR 0,-
COLOUR SELECTION

MODE ' 2 E BE v {0,1} 0
LINE WIDTH

SHECIFICATION , .

MODE 3 E BE {0,1} 1
MARKER SIZE ' :

SHECIFICATION '

MODE 4 E BE : {0} 1
EDGH WIDTH ‘

SHECIFICATION ; v

MODE 5 E BE {0,1} 1
VDC EXTENT 6 2P 1 2BP _<{)" | VDCR see below
BACKGROUND COLOUR | 7 CD BCD CDR | see below

Additional description of the elements in table 5:

Code Descrjiption
1 SCALING MODE: has 2 parameters:

P1: (enumerated) scaling mode: valid values are:
abstract scaling

1  metric scaling

P2: (real) metric scaling facter, ignored if P1=0
2 COLPUR SELECTION-MODE: has 1 parameter:

P1: (enumerated) colour selection mode:

( indexed>colour mode
] direct colour mode

3 LINE WIDTH SPECIFICATION MODE: has 1 parameter:
Pl: ( ]J ]. . ] ] .ﬁ . ] .‘ ].1 ] .

0 absolute
1 scaled

4 MARKER SIZE SPECIFICATION MODE: has 1 parameter:
P1: (enumerated) marker size specification mode: valid values are:

0 absolute
1  scaled

5 EDGE WIDTH SPECIFICATION MODE: has 1 parameter:

P1: (enumerated) edge width specification mode: valid values are:
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0 absolute
1  scaled

6 VDC EXTENT: has 2 parameters:

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

If VDC TYPE is REAL, default VDC EXTENT is (0.0,0.0), (0.9999..,0.9999..).
If VDC TYPE is INTEGER, default VDC EXTENT is (0,0) , (32767,32767).
7 BACKGROUND COLOUR: has 1 parameter:

H1: (direct colour) background colour, red,green,blue 3-tuple.
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Table 6 — Encoding of control elements.

Element Element| Parameter| Parameter| Parameter Default
Class 3 Id Type List Range
Length
VDC INTEGER
PRECISION 1 1 BI 16,24,32 16
VDC REAL
PRECISION 2 E21 BE+2BI {0,1}, 1,16,16
{9,12,16,32},
{23,52,16,32}
AUXILIARY
COLOUR 3 CO BCO COR see below
TRANSPARENCY 4 E BE {0,1} 1
CLIP RECTANGLE | 5 2P 2BP VDCR VDC EXTHENT
CLIP INDICATOR 6 1D BE {0,1} 1

Additional|description of the elements in table 6:

Code Desdription
1 VD¢ INTEGER PRECISION: has 1 parameter:

P1: |(integer) VDC integer precision; legal values are 16, 24 or 32; the value 8 is not permjitted.
2 VD¢ REAL PRECISION: has 3 parameters:

P1: |(enumerated) form of representation for real values: valid values are:

0 floating point format
1 fixed point format

P2:

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

(integer) field width)for fraction or fractional part

Legal combinations of values are:

P1 | P2 | P3 | Result

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

1 32 | 32 | 64-bit fixed point

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

P1: (colour) auxiliary colour. For direct colour selection, a 3-tuple of red, green and blue integer
(I) values with range specified by the COLOUR PRECISION element; default is the device-

dependent foreground colour. For indexed colour selection, an index (CIX), at COLOUR
INDEX PRECISION, into the COLOUR TABLE; default is 0.

4 TRANSPARENCY: has 1 parameter:
P1: (enumerated) on-off indicator: valid values are:

0  off: auxiliary colour background is required
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1 on: transparent background is required
5 CLIP RECTANGLE: has 2 parameters:

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

6  CLIP INDICATOR: has 1 parameter:

P1: (enumerated) clip indicator: valid values are:

0 off
1 on

IS0 8632-3 : 1987 (E)

Control elements
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7.6 Graphical primitive elements

Table 7 — Encoding of graphical primitive elements. -

Element Element| Parameter| Parameter Parameter Default
Class 4 1d Type List Range
Length
POLYLINE 1 nP nBP VDCR n/a
DISJOINT POLYLINE | 2 nP nBP VDCR n/a
3 nP nBP VDCR n/3
4 PE,S BP+BE+ VDCR,{0,1}, n/3
BS SR
5 2VDC,P, 2VDC,BP+ 2VDCR,VDCR, | n/a
E,S BE+BS {0,1},SR
6 E,S BE+BS {0,1},SR n/a
7 nP nBP VDGR n/a
8 n(P,E) n(BP+BE) VDCR,0..3 n/3
9 3P,31, 3BP+3BI+ VDCR,+IR, n/a
E,CLIST BE+nBCO {0,1},COR
10 LInP.D 2BI+nBP+ IR,++IR, n/a
BS VDCR,SR
11 2P 2BP VDCR n/a
12 P,VvDC BP+BVDC VDCR, n/a
++VDCR
CIRCULAR ARC
3 ROINT 13 3P 3BP VDCR n/a
CIRCULAR ARC
3 ROINT CLOSE 14 3RE 3BP+BE VDCR,{0,1} n/a
CIRCULAR ARC
CENTRE 15 P,4VDC, BP+4BVDC+ VDCR,VDCR, n/a
VvDC BVDC ++VDCR
CIRCULAR ARC
CENTRE CLOSE 16 P ,4VDC, BP+4BVDC+ VDCR,VDCR, n/a
VDC,E BVDC+BE ++VDCR,{0,1}
ELLIPSE 17 3P 3BP VDCR n/a
ELLIPTICAL ARC 18 3P,4VDC 3BP+4BVDC VDCR,VDCR n/a
ELLIPTICAL ARC
CLOSE 19 3P,4VDC, 3BP+4BVDC+ | VDCR,VDCR, n/a
E BE {0,1}

Additional description of the elements in table 7:

Code Description

1 POLYLINE: has a variable parameter list:

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

P1-Pn: (point) n (X,Y) line segment endpoints
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POLYMARKER: has a variable parameter list:

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

P1: (point) text position
P2: (enumerated) final/not-final flag: valid values are:

0 not final
1 final

Graphical primitive elements

3T (StTIng) text String
ESTRICTED TEXT: has 5 parameters:

1: (vdc) delta width

2: (vdc) delta height

3: (point) text position

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

0 not final
1 final

av]

5: (string) text string
PPEND TEXT: has 2 parameters:

N>

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

[aal

2: (string) text string

o

OLYGON: has a variable parameter list:

1-Pn: (point) n (X,Y) polygan ‘vertices

OLYGON SET: has a variable parameter list of pairs of values, each of which has t
brm:

(1):(point) (X,Y) polygon vertex
(i4+1): (enumerated) edge out flag, indicating closures and edge visibility: valid values

e i Bl S e "H

0 invisible

1 visible

2 _close, invisible
3\ ~"close, visible

he following

are

CELL ARRAY: has 8 parameters:

P1: (point) corner point P

P2: (point) corner point Q

P3: (point) corner point R

P4: (integer) nx

P5: (integer) ny

P6: (integer) local colour precision: valid values are 0, 1, 2, 4, 8, 16, 24, and 32. If

the value is

zero (the ‘default colour precision indicator’ value) the COLOUR (INDEX) PRECISION for
the picture indicates the precision with which the colour list is encoded. If the value is non-

zero, the precision with which the colour data is encoded is given by the value.
P7: (enumerated) cell representation mode: valid values are:

0  run length list mode
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1 packed list mode

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

A\

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

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

10 GENERALIZED DRAWING PRIMITIVE: has a variable parameter list:
P1: (integer) GDP identifier
P2:| (integer) n, number of points in ‘list of points’

(n+42): (point array) list of points
+3)...: (data record) GDP data record

Th¢ parameter P2 is required to determine where the coordinate data ends and the dalta record
ins. Data records are bound as strings in this encoding.

11 RECTANGLE: has 2 parameters:

P14 (point) first corner
P2 (point) second corner

12 CIRCLE: has 2 parameters:

P14 (point) centre of circle
P2{ (vdc) radius of circle

13 CIRCULAR ARC 3 POINT: has 3 parameters:

P14 (point) starting point
P2{ (point) intermediate point
P3{ (point) ending point

14  CIRCULAR ARC 3 POINT CLOSE: has 4 parameters:

P14 (point) starting point

P2 (point) intermediat¢ point

P3:| (point) ending point

P4:| (enumerated).type of arc closure: valid values are:

0 pieclosure
1  chiord closure

15 CIRCULAR ARC CENTRE: has 6 parameters:

Pl:.HApeint)centre-of-eirele

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

16 CIRCULAR ARC CENTRE CLOSE: has 7 parameters:

P1: (point) centre of circle

P2: (vdc) delta X for start vector
P3: (vdc) delta Y for start vector
P4: (vdc) delta X for end vector
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P5: (vdc) delta Y for end vector
P6: (vdc) radius of circle
P7: (enumerated) type of arc closure: valid values are:

0 pie closure
1 chord closure

17 ELLIPSE: has 3 parameters:

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

18 [ELLIPTICAL ARChas 7 parameters:

P1: (point) centre of ellipse

P2: (point) endpoint for first conjugate diameter
P3: (point) endpoint for second conjugate diameter
P4: (vdc) delta X for start vector

P5: (vdc) delta Y for start vector

P6: (vdc) delta X for end vector

P7: (vdc) delta Y for end vector

19 . |ELLIPTICAL ARC CLOSE: has 8 parameters:

P1: (point) centre of ellipse

P2: (point) endpoint for first conjugate diameter

P3: (point) endpoint for second conjugate diameter
P4: (vdc) delta X for start vector

P5: (vdc) delta Y for start vector

P6: (vdc) delta X for end vector

P7: (vdc) delta Y for end vector

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

0 pie closure
1  chord closure
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7.7 Attribute elements

Table 8 — Encoding of attribute elements.

Default

Element Element| Parameter| Parameter| Parameter
Class 5 Id Type List Range
Length
LINE BUNDLE INDEX 1 IX BIX +IXR 1
LINE TYPE 2 IX BIX XR 1
LINE|WIDTH 3 VDCorR | BVDC or ++4+VDCR or | see below
BR ++RR
LINE|COLOUR 4 (610 BCO . COR see below
MARKER BUNDLE . ' .

INDEX 5 X BIX +IXR 1
MARKER TYPE 6 IX BIX . XR 3
MARKER SIZE 7 VDCor R | BVDC or ++VDCR or | see below

_ ' BR +4RR
MARKER COLOUR 8 0,0 BCO COR see below
TEXT BUNDLE INDEX 9 X BIX - +IXR 1
TEXT FONT INDEX 10 X BIX +IXR 1
TEXT PRECISION 11 E BE 0.2 0
C CTER
ANSION ' , ,

FACTOR 12 R BR +RR 1.0
C CTER SPACING | 13 R BR RR 0.0
TEXT COLOUR 14 CcO BCO COR - | see below
C CTER HEIGHT 15 VDC BVDC ++VDCR see below
C CTER o

IENTATION 16 4VDC 4BVDC VDCR 0,1,1,0
TEXT PATH 17 E BE 0.:3 0
TEXT ALIGNMENT 18 2E, 2BE+- 0.4, 0..6, 0,0,

RR 2BR 2RR 0.0,0.0

C CTER SET

INDEX 19 IX BIX +IXR 1
ALTERNATE

CHARACTER

SET INDEX 20 X BIX +IXR 1
(continued)
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Additional description of the elements in table 8:

Code Description

1

Table 8 — Encoding of attribute elements (concluded).

ISO 8632-3 : 1987 (E)

Attribute elements

FILL BUNDLE

INDEX 21 | IX BIX +IXR 1
INTERIOR STYLE | 22 | E BE ER 0
FILL COLOUR 23 | CO BCO COR sée below
HATCH INDEX 24 | IX BIX IXR 1
PATTERN INDEX | 25 | IX BIX +IXR 1
EDGE BUNDLE

INDEX 26 | IX BIX +IXR 1
EDGE TYPE 27 | IX BIX XR 1
EDGE WIDTH 28 { VDCor R | BVDC or ++4VDCR or | see below

; BR ++RR
1 EDGE COLOUR 29 | CO BCO | COR see below

EDGE VISIBILITY | 30 | E BE {0,1} 0
FILL REFERENCE

POINT 131 | P BP VDCR 00
PATTERN TABLE | 32 | IX.3], BIX+3BI+ | +IXR,#IR™ | 1,(1,1),

; | nx*nyCO | nx*nyBCO | COR 0,0
PATTERN SIZE 33 | 4VDC 4BVDC VBCR see below |.
COLOUR TABLE 34 | CInCD BCI+nBCD } CIR,CDR see below
ASPECT SOURCE ‘

FLAGS 35 | n(EE) n(2BE) (0..17), (n,0),
. {0,1} n=0..17

IINE BUNDLE INDEX: has 1 parameter:
R1: (index) line bundle index

IINE TYPE: has 1 parameter:

H

1: (index) line typerthe following values are standardized:

1 solid
2 dash

3 dot

4  dash-dot

5 «-dash-dot-dot
negative for private use

INE WIDTH: has 1 parameter:

P1: (vdc) line width (if size speck‘lﬁcatlon is ‘absolute’) or (real) line width scale factor (if size
specification is ‘scaled’). Default is 1.0 for ‘scaled’, or for ‘absolute’ 0. 001 times the longest
side of the default VDC EXTENT. :

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

P1: (colour) line colour. For direct colour selection, a3-tuple of red, greén and blue integer
values (CD) with range specified by the COLOUR PRECISION element; default is the
device-dependent- foreground colour. For indexed colour selection, an lndex (CIX), at
COLOUR INDEX PRECISION, into the COLOUR TABLE; default is 1.

MARKER BUNDLE INDEX: has 1 parameter:
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P1: (index) marker bundle index
6 MARKER TYPE: has 1 parameter:
P1: (index) marker type: the following values are standardized:

dot

plus

asterisk

circle

CToss

negative for private use

7 MARKER SIZE: has 1 parameter:

P1: (vdc) marker size (if size spec1ﬁcatlon is ‘absolute’) or (real) marker size scale factor (if size
specification is ‘scaled’). Default is 1.0 for ‘scaled’, or for ‘absolute’ 0.01 simes theq longest
side of the default VDC EXTENT.

8 MARKER COLOUR: has 1 parameter; its form depends on COLOUR SELEGTION MODE:

P1: |colour) marker colour. For direct colour selection, a 3-tuple of red, green and blug integer
values (CD) with range specified by the COLOUR PRECISION element; default is the
device-dependent foreground colour. For indexed colour selection, an 1ndex (CIX), at
COLOUR INDEX PRECISION, into the COLOUR TABLE; default is 1.

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

10 TEXNT FONT INDEX: has 1 parameter:
P1: ((index) text font index

11 TEXT PRECISION: has 1 parameter:

P1: [(enumerated) text precision: valid values are:

Gt W N =

0 string
1  character
2  stroke

12 CHARACTER EXPANSION FACTOR: has 1 parameter:

P1: {real) character expansion factor
13 CHARACTER SPACING: has 1 parameter:
P1: |(real) additional inter-character space

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

P1: (colour) text colour For dlrect colour selection, a 3-tuple of red, green and blu¢ integer

: : ecifie : ent: defanlt is the
dev1ce-dependent foreground colour. For indexed colour selectlon, an index (CIX), at
COLOUR INDEX PRECISION, into the COLOUR TABLE default is 1

15 CHARACTER HEIGHT: has 1 parameter:
P1: (vdc) character height. Default is 0.01 times the longest side of the default VDC EXTENT.
16 CHARACTER ORIENTATION: has 4 parameters: '

P1: (vdc) X character up component
P2: (vde) Y character up component
P3: (vdc) X character base component
P4: (vdc) Y character base component
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17

18

19

20

21

22

23

24

TEXT PATH: has 1 parameter:

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

0 right
1 left

2 up

3 down

TEXT ALIGNMENT: has 4 parameters:
P1: (enumerated) horizontal alignment: valid values ares:

]
HOrillai

ISO 8632-3 : 1987 (E)

Attribute elements

U

1 left

2  centre

3  right

4  continuous horizontal

B2: (enumerated) vertical alignment

0 normal
1 top
2 cap
3 half
4  Dbase
5 bottom
6 continuous vertical
(real) continuous horizontal alignment
P4: (real) continuous vertical alignment

CHARACTER SET INDEX: has 1 pyaraymeter:

P1: (index) character set index

ALTERNATE CHARACTER SET INDEX has 1 parameter:

P1: (index) alternate character §ep index

FILL BUNDLE INDEX: has 1 parameter:

P1: (index) fill bundle index

INTERIOR STYLE:(has 1 parameter:

P1: (enumerated)-interior style: valid values are:

hollow
solid
pattern
hatch
empty

3 . ‘
negative for private use
r

WO

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

P1: (colour) fill colour. For direct colour selection, a 3-tuple of red, green and blue integer values
(CD) with range specified by the COLOUR PRECISION element default is the device-
" dependent foreground colour. For indexed colour selection, an 1ndex (C]X) at COLOUR

INDEX PRECISION, into the COLOUR TABLE; default is 1

HATCH INDEX: has 1 parameter

P1: (index) hatch index: the following values are standardized:

1  horizontal
2  vertical
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25
26

27

28

29

30

31

32

33

36

3  positive slope

4 negative slope

5 combined vertical and horizontal slant
6 combined left and right slant

negative for private use

PATTERN INDEX: has 1 parameter

P1:

(index) pattern index

EDGE BUNDLE INDEX:_ has 1 parameter:

P1:

EDQE TYPE: has 1 parameter:

P1:

EDGE WIDTH: has 1 parameter:

P1:

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

P1:

EDC
Pi1:

FIL]
P1:
PA1

P1:
P2:

0 off
|1 om
, REFERENCE'POINT: has 1 parameters:

(index) edge bundle index

(integer) edge type: the following values are standardized:

solid

dash

dot

dash-dot
dash-dot-dot
negative for private use

Ol i W BN =

(vde) edge width (if size specification is absolute) or (real) edge width scale factop (if size
specification is scaled). Default is 1.0 for ‘scaledl.or for ‘absolute’ 0.001 times the longest
side of the default VDC EXTENT. - ‘

(colour) edge colour. For direct colour sélection, a 3-tuple of red, green and blug integer
values (CD) with range specified by~the COLOUR PRECISION element; default is the
device-dependent foreground colour.” For indexed colour selection, an index (PIX), at
COLOUR INDEX PRECISION, into the COLOUR TABLE; default is 1.

tE VISIBILITY: has 1 parameter:

(enumerated) edge visibility: valid values are:

(point) fill reference point
'TERN-TABLE: has 5 parameters:

(index) pattern table index

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

P3:

P4:

P5:

vector

(integer) ny, the dimension of colour array in the direction of the PATTERN SIZE height
vector :

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

(colour array) pattern definition '

PATTERN SIZE: has 4 parameters:

P1:

P2:

(vdc) pattern height vector, x component
(vdc) pattern height vector, y component
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35

P3: (vdc) pattern width vector, x component
P4: (vdc) pattern width vector, y component

ISO 8632-3 : 1987 (E)

Attribute elements

The default pattern size is 0,dy,dx,0, where dx and dy are respectively the height and width of
the VDC extent.

COLOUR TABLE: has 2 parameters: .

P1: (colour index) starting colour table index .
P2: (direct colour list) list of direct colour values (red,green,blue 3-tuples)

ASPECT SOURCE FLAGS: has up to 18 parametei’-pairé, corresponding to. each attribute that

o e e b e e s (0 00 ST O UT R WO RO O

—

- O

—
@

9

1

ay be bundled: each parameter-pair contains the ASF type and the ASF value:

numerated) ASF type; valid values are:

line type ASF

line width ASF

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

fill colour ASF

hatch index ASF
pattern index ASF
edge type ASF

edge width ASF

edge colour ASF

numerated) ASF value; validwvalues are:

individual
bundled
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7.8 Escape element

Additional

Code Desc
1 ESC

P1:
P2:

Representation of each element

Table 8 — Encoding of escape element.

(integer) escape identifier
(data record) escape data record; data records are bound as strings in this encoding.

Element | Element| Parameter| Parameter| Parameter| Default
Class 6 Id Type List Range
Length
ESCAPE | 1 ILD BI+BS IR,SR nfa
description of the elements in table 9:
ription
APE: has 2 parameters:

38



https://standardsiso.com/api/?name=63d1c4f2e30c279d70327f9931cf709a

ISO 8632-3 : 1987 (E)

Representation of each element External elements

7.9 External elements

Table 10 — Encoding of external elements.

Element Element| Parameter| Parameter| Parameter| Default
Class 7 id Type List Range

- ’  Length ‘
MESSAGE 1 E,S BE+BS {0,1},SR 0 or n/a.
APPHCATHON DATA 2 1D BIBS IRSR nra

Additional description of the elements in table 10:

Code Description
‘ 1 MESSAGE: has 2 parameters:
H1: (enumerated) action-required flag: valid values are:
0 no action
1 action
2: (string) message string
IPPLICATION DATA: has 2 parameters:

1: (integer) identifier
2: (data record) application data record; data records are bound as strings in this enjcoding.

[
Lo e L e B~ |
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