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BS EN 28632-3:1994

National foreword

This British Standard reproduces verbatim EN 28632-3:1994 and implements it
as the UK national standard. It is a revision of EN 28632-2:1993 and supersedes
BS 6945-3:1988 (renumbered as BS EN 28632-3:1992), which is withdrawn.

This British Standard is published under the direction of the Information
Systems Technology Standards Policy Committee whose Technical Committee
IST/31 has the responsibility to:

— aid enquirers to understand the text;

— present to the responsible international committee any enquiries on
interpretation, or proposals for change, and keep UK interests informed;

— monitor related international and European developments and promulgate
them in the UK.

NOTE International and European Standards, as well as overseas standards, are available from
Customer Services, BSI, 389 Chiswick High Road, London W4 4AL.

Textual error

When adopting the text of amendment 1 to the International Standard, the
textual error given below was discovered. It has been marked in the text and has
been reported to ISO.

Page 44 paragraph beginning “Rules presented as statements” should read
“ending with a colon (“:”)” and not “ending with a semicolon (“:”)”.

NOTE The following typographical error has also been discovered. Page 43 heading to 10.2 should
read “Proforma” not “Poforma”.

A British Standard does not purport to include all the necessary provisions of a
contract. Users of British Standards are responsible for their correct application.

Compliance with a British Standard does not of itself confer immunity
from legal obligations.

Summary of pages

This document comprises a front cover, an inside front cover, pages 1 and ii,
the EN title page, page 2, the ISO/IEC title page, pages ii to iv, pages 1 to 57
and a back cover.

This standard has been updated (see copyright date) and may have had
amendments incorporated. This will be indicated in the amendment table on the

inside front cover. Documents
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NORME EUROPEENNE January 1994
+ Al
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ICS 35.140 Supersedes EN 28632-3:1992

Descriptors: Data processing, graphic data processing, information interchange, data handling, data transfer, data representation,
data codes, binary digits, files

English version

Information technology — Computer graphics — Metafile
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This European Standard was approved by CEN on 1994-01-14, amendment Al
was approved by CEN on 1995-11-30. CEN members are bound to comply with
the CEN/CENELEC Internal Regulations which stipulate the conditions for
giving this European Standard the status of a national standard without any
alteration.

Up-to-date lists and bibliographical references concerning such national
standards may be obtained on application to the Central Secretariat or to any
CEN member.

This European Standard exists in three official versions (English, French,
German). A version in any other language made by translation under the
responsibility of a CEN member into its own language and notified to the
Central Secretariat has the same status as the official versions.

CEN members are the national standards bodies of Austria, Belgium,
Denmark, Finland, France, Germany, Greece, Iceland, Ireland, Italy,
Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden, Switzerland and
United Kingdom.

CEN

European Committee for Standardization
Comité Européen de Normalisation
Europaisches Komitee fur Normung

Central Secretariat: rue de Stassart 36, B-1050 Brussels
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EN 28632-3:1994

Foreword

On the proposal of the CEN Central Secretariat, the
Technical Board decided to submit the International
Standard:

Information technology — Computer graphics —
Metafile for the storage and transfer of picture
description information — Part 3: Binary encoding
(ISO/IEC 8632-3:1992) to the formal vote.

The result of the formal vote was positive.

For the time being, this document exists only in
English and French.

This European Standard shall be given the status of
a national standard, either by publication of an
identical text or by endorsement, at the latest by
July 1994, and conflicting national standards shall
be withdrawn at the latest by July 1994.

In accordance with the CEN/CENELEC Internal
Regulations, the following countries are bound to
implement this European Standard: Austria,
Belgium, Denmark, Finland, France, Germany,
Greece, Iceland, Ireland, Italy, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden,
Switzerland and United Kingdom.

Foreword to amendment Al

The text of the Amendment

ISO 8632-3:1992/A1:1994 to the International
Standard from ISO/IEC/JTC 1, Information
Technology, of the International Organization for
Standardization (ISO) and the International
Electrotechnical Commission (IEC) has been taken
over as Amendment to the European Standard by
CEN Technical Board.

This Amendment to the European Standard

EN 28632-3:1994 shall be given the status of a
national standard, either by publication of an
identical text or by endorsement, at the latest by
June 1996, and conflicting national standards shall
be withdrawn at the latest by June 1996.
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ISO/IEC 8632-3:1992 (E)

Foreword

ISO (the International Organization for Standardization) and IEC

(the International Electrotechnical Commission) form the specialized system for
worldwide standardization. National bodies that are members of ISO or IEC
participate in the development of International Standards through technical
committees established by the respective organization to deal with particular
fields of technical activity. ISO and IEC technical committees collaborate in fields
of mutual interest. Other international organizations, governmental and
non-governmental, in liaison with ISO and IEC, also take part in the work.

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

International Standard ISO/IEC 8632-3 was prepared by Joint Technical
Committee ISO/TEC JTC 1, Information technology.

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

ISO/TEC 8632 consists of the following parts, under the general title Information
technology — Computer graphics — Metafile for the storage and transfer of picture
description information.:

— Part 1: Functional specification;
— Part 2: Character encoding;

— Part 3: Binary encoding;

— Part 4: Clear text encoding.

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

Amendment 1 to International Standard ISO/IEC 8632-3:1992 was prepared by
Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee 24, Computer graphics and image processing.
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Introduction

0.1 Purpose of the Binary Encoding

The Binary Encoding of the Computer Graphics Metafile (CGM) provides a representation of the Metafile
syntax 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 that are much
more similar to the data representations used within computer systems than the data formats of the other
encodings.

Some of the data formats may exactly match those of some computer systems. In such cases processing is
reduced very much relative to the other standardized encodings. On most computer systems processing
requirements for the Binary Encoding will be substantially lower than for the other encodings.

In cases where a computer system’s architecture does not match the standard formats used in the Binary
Encoding, 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/IEC 8632-1.

0.2 Objectives

This encoding has the following features.

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

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

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

d) Alignment of coordinate data: at default precisions and by virtue of alignment of elements, coordinate
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 appropriate 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 words are accessed sequentially, the least significant word follows
the most significant.

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.

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

1) 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 Relationship to other International Standards

The floating point representation of real data in this part of ISO/TEC 8632 is that in ANSI/IEEE 754:1986.

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

For certain elements, the CGM defines value ranges as being reserved for registration. The values and
their
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1 Scope

This part of ISO/TEC 8632 specifies a binary encoding of the Computer Graphics Metafile. For each of the
elements specified in ISO/IEC 8632-1, this part specifies an encoding in terms of data types. 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.

2 Normative references

The following standards contain provisions which, through reference in this text, constitute provisions of
this part of ISO/TEC 8632. At the time of publication, the editions indicated were valid. All standards are
subject to revision, and parties to agreements based on this part of ISO/IEC 8632 are encouraged to
investigate the possibility of applying the most recent editions of the standards listed below. Members of
IEC and ISO maintain registers of currently valid International Standards.

ISO/TEC 646:1991, Information technology — ISO 7-bit coded character set for information interchange.
IS0 2022:1986, Information processing — ISO 7-bit and 8-bit coded character sets — Code extension
techniques.

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

3 Notational conventions

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

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

An octet 1s an 8-bit entity. All bits are significant. The bits are numbered from 7 (most significant) to O
(least significant).

A word is a 16-bit entity. All bits are significant. The bits are numbered from 15 (most significant) to 0
(least significant).

4 Overall structure
4.1 General form of metafile

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

The structure of the metafile is as follows. (For the purposes of this diagram only, MF is used as an
abbreviation for METAFILE.)

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

The BEGIN METAFILE element is followed by the METAFILE DESCRIPTOR (MD). After this the
pictures follow, each logically independent of each other. Finally the Metafile is ended with an END
METAFILE element.

4.2 General form of pictures

Apart from the BEGIN METAFILE, END METAFILE and Metafile Descriptor elements, the metafile is
partitioned into pictures. All pictures are mutually independent. A picture consists of a BEGIN PICTURE
element, a PICTURE DESCRIPTOR (PD) element, a BEGIN PICTURE BODY element, an arbitrary
number of control, graphical and attribute elements and finally an END PICTURE element. (For the
purpose of this diagram only, PIC is used as an abbreviation for PICTURE and BEGIN BODY for BEGIN
PICTURE BODY.)

BEGIN PIC ‘ PD ‘ BEGIN BODY | <element> ... END PIC
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4.3 General structure of the binary metafile

The binary encoding of the metafile is a logical data structure consisting of a sequential collection of bits.
For convenience in describing the length and alignment of metafile elements, fields of two different sizes
are defined within the structure. These fields are used in the remainder of this part of ISO/IEC 8632 for
illustrating the contents and structure of elements and parameters.

For measuring the lengths of elements the metafile is partitioned into octets, which are 8-bit fields.

The structure is also partitioned into 16-bit fields called words (these are logical metafile words). To
optimize processing of the binary metafile on a wide collection of computers, metafile elements are
constrained to start on word boundaries within the binary data structure (this alignhment may necessitate
padding an element with bits to a word boundary if the parameter data of the element does not fill to such
a boundary).

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

The bits of an octet are numbered 7 to 0, with 7 being the most significant bit. The bits of a word are
numbered 15 to 0, with 15 being the most significant bit.

b7 b0
+-+-t-F-t-t-+-+-+

octet: | |
+otototot ottt
msb Isb
bl5 b8.b7 b0
B R R R R abunt T L L PL BE P R B
word: | | |

tot-F-t-t-t-t-tot-t-t-F-t-t-+-+-+
msb Isb
If the consecutive bits of the binary data structure are numbered 1..N, and the consecutive octets are

numbered 1..N/8, and the consecutive words are numbered 1..N/16, then the logical correspondence of bits,
octets, 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/word1l
8 bO/octetl b8/word1l
9 b7/octet2 b7/word1
16 b0/octet2 b0/word1
17 b7/octet3 b15/word2
24 bO/octet3 b8/word2
25 b7/octet4 b7/word2
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4.4 Structure of the command header

Throughout this sub-clause, the term “command” is used to denote a binary-encoded element. Metafile
elements are represented in the Binary Encoding in one of two forms — short-form commands and
long-form commands. There are two differences between them:
— a short-form command always contains a complete element; the long-form command can
accommodate partial elements (the data lists of elements can be partitioned);
— a short-form command only accommodates parameter lists up to 30 octets in length; the long-form
command accommodates lengths up to 32767 octets per data partition.

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

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

Word 1 | elem class| element id | pamm Y;st IEEI

Figure 1 — Format of a short-form Command Header

The fields in the short-form Command Header are as follows:
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 O 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 command.
The presence of the value 11111 binary (decimal 31) in parameter list length field indicates that the
command is a long-form command. The Command Header for the long-form command consists of two
words. The second word contains the actual parameter list length. The two header words are then followed
by the parameter list.

In addition to allowing longer parameter lists, the long-form command allows the parameter list 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 long-form Command Header
(containing element class and element id) is omitted; only the second word, containing the parameter list
length, is given. The parameter list length for each partition specifies the length of that partition, not the
length of the complete element. The final partition of an element is indicated by bit 15 of the parameter list
length word being zero.

151413121110 9 8 7 6 5 4 3 2 1 0

| elem class]| element id 1 1 1 1 1|
| l__ I
Word 2 | P | parameter list length |
[___| |

Word 1

Figure 2 — Format of a long-form Command Header
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The fields in 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) indicating long-form
Word 2
bit 15 partition flag
— 0 for “last” partition
— 1 for “not-last” partition
bits 14 to O parameter list length: the number of octets of parameter data that follow for

this command or partition (value range O 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 of ISO/IEC 8632. The
parameter type for coordinates is indicated in the Metafile Descriptor. For non-coordinate parameters, the
parameter type is as specified in clause 5 of ISO/IEC 8632-1. If the parameter type is encoding dependent,
1ts code 1s specified in the coding tables of clause 7 of this part. Unless otherwise stated, the order of
parameters is as listed in clause 5 of ISO/IEC 8632-1.

Every command is constrained to begin on a word boundary. This necessitates padding the command with
a single null octet at the end of the command if the command contains an odd number of octets of 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 computers.
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 of assembling single metafile parameters from pieces
of several computer words will approximately halve the amount of processing required to recover element
parameters and command header fields from a binary metafile data stream.

This optimization 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 most frequently expected
parameters may no longer align on such boundaries as they do at the default precisions.

The short form command header with element class 15, element id 127, and parameter list length 0 is
reserved for extension of the number of available element classes in future revisions of this part of
ISO/IEC 8632. It should be treated by interpreters as any other element, as far as parsing is concerned.
The next “normal” element encountered will have an actual class value different from that encountered in
the “element class” field of the command header — it will be adjusted by a bias as will be defined in a future
revision of this part of ISO/IEC 8632.

5 Primitive data forms
The Binary Encoding of the CGM uses five primitive data forms to represent the various abstract data
types used to describe parameters in ISO/IEC 8632-1.
The primitive data forms and the symbols used to represent them are as follows.
SI Signed Integer
UI  Unsigned Integer
C Character
FX  Fixed Point Real
FP  Floating Point Real
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Each of these primitive forms (except Character) can be used in a number of precisions. The definitions of
the primitive data forms in 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.

The following terms are used in the following diagrams when displaying the form of numeric values.

msb  most significant bit

Isb least significant bit

S sign bit
The data types in the following data diagrams are illustrated for the case that the parameter begins on a
metafile word boundary. In general, parameters may align on odd or even octet boundaries, because they
may be preceded by an odd or even number of octets of other parameter data. Elements containing the local

colour precision parameter may have parameters shorter than one octet. It is possible in such cases that
the parameters will not align on octet boundaries.

5.1 Signed integer

Signed integers are represented in “two’s complement” format. Four precisions may be specified for signed
integers: 8-bit, 16-bit, 24-bit and 32-bit. (Integer coordinate data encoded with this primitive data form do
not use the 8-bit precision.) In the diagrams of the following subsections, “value” indicates the value for
positive integers and the two’s complement of the value for negative integers.

5.1.1 Signed integer at 8-bit precision

Each value occupies half a metafile word (one octet).

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

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

(O — | — |
5.1.2 Signed integer at 16-bit precision

Each value occupies one metafile word.

151413121110 9 8 7 6 5 4 3 2 1 0

| S |msb value 1sb|

L — |
5.1.3 Signed integer at 24-bit precision

Each value straddles two successive metafile words.

151413 121110 9 8 7 6 S 4 3 2 1 0

Word 1 | S|msb value i

[_1_ N
Word 2 value i Isb|S|msb value i+1

________________________ [ B __
Word 3 value i+l Isb|

_____ N I
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5.1.4 Signed integer at 32-bit precision

Each value fills two complete metafile words.

15 14 13121110 9 8 7 6 5 4 3 2 1 0
Word 1 IS msb “value i

[_1
Word 2 value i Isb|

5.2 Unsigned integer

Four precisions 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.

1514 13121110 9 8 7 6 S 4 3 2 1 0

|msb value i l1sb|msb value i+1

5.2.2 Unsigned integers at 16-bit precision

Each value occupies one metafile word.

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

|msb value Isb|
I e |
5.2.3 Unsigned integers at 24-bit precision
Each value straddles two successive metafile words.
15 14 13 121110 9 8 7 6 5 4 3 2 1 O
Word 1 imsb value i
| o _ —
Word 2 value i Isb|msb value i+l
__ e
Word 3 value i+1 lsb|
S I
5.2.4 Unsigned integers at 32-bit precision
Each value fills two complete metafile words.
151413121110 9 8 7 6 5 4 3 2 1 0
Word 1 |msb value i
l __ S
Word 2 value i Isb|
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5.3 Character
Each character is stored in 1 or more consecutive octets, depending upon the coding of the particular
character set. The following illustrates characters which are coded with 1 octet each.

151413121110 9 8 7 6 5 4 3 2 1 0

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 Signed Integer (SI; see 5.1); the second represents the “fractional part” and has the same form as
an Unsigned Integer (UI, see 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.

151413121110 9 8 7 6 5 4 3 2 1 0

Word 1 | S|msb Whole part Isb]|

I__1 I
Word 2 |msb Fraction part Isb]|

[ -

5.4.2 Fixed point real at 64-bit precision

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

1514 13 121110 9 8 7 6 5 4 3 2 1 O

Word 1 | S| msb whole part

Word 2 ! whole part T isb |
Word 3 \msb  fractionpari T |
Word 4 | fraction part o —ﬁ———__——T;g—l

5.4.3 Value of fixed point reals

The values of the represented real numbers are given by:

Ul

fOI‘ 32 blts real_value = SI+ |:"—ié:|
2

32

for 64 bits: ~ real value= g7, {y_q
2

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

5.5 Floating point

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

— a sign bit (“s”);
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— a biased exponent part (“e”);
— a fraction part (“f”).

[Pt

The value is a function of these three values (“s”, “e” and “f”). If “s” is “0”, the value is positive; if “s” is “1”,
the value is negative. Two precisions may be specified for Floating Point Reals: 32-bit or 64-bit. The
magnitude of the value is calculated as follows for 32-bit representation.

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 possible.
¢) If 0 < e < 255, then the magnitude of the value is (1./)(2¢1%7).
d) If e=0 and f # 0, then the magnitude of the value is (0./)(27129).
e) If e=0 and f =0, then the value is 0.
The magnitude of the value is calculated as follows for 64-bit representation.
a) If e = 2047 and f # 0, then the value is undefined.
b) If e = 2047 and f = 0, then the value is as large a positive (s = 0) or negative (s = 1) value as possible.
¢) If 0 < e <2047, then the magnitude of the value is (1.f)(2¢1923),
d) If e = 0 and f # 0, then the magnitude of the value is (0.f)(27!922),
e) If e =0 and f =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 follows:
sign 1 bit
exponent 8 bits
fraction 23 bits

151413121110 9 8 7 6 5 4 3 2 1 O

Word 2 L 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 follows:
sign 1 bit
exponent 11 bits
fraction 52 bits

15141312110 9 8 7 6 5 4 3 2 1 0

Word 1 | Simsb Exponent 1sb|msb

Word 2 ! ~ Fraction oo
Word 3 Fraction
Word 4 Fraction Isb]|
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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/IEC 8632-1.

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

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 clause 7. Also used in the code
tables are variations on those symbols:

+ 1R, + RR, .. denote the range of positive integers, range of positive reals, ..
—1IR, —RR, .. denote the range of negative integers, range of negative reals, ..
++ IR, ++ RR, .. denote the range of non-negative integers, range of non-negative reals, ..
ml, mR, .. denotes “m” integers, reals, ..
I*, R*, .. denotes an unbounded number of integers, reals, ..
Combinations are used:
2R, 21, IX*, .. indicates a parameter that is represented by 2 reals, then a parameter that is
represented by 2 integers and finally a parameter that contains an unlimited
number of index values.
Table 1 — Representation of abstract data types
Abstract Parameter construction from Octets per parameter: symbol Parameter range: symbol
symbol primitive forms and value and value
CI UI at colour index precision (cip) |BCI CIR
{=cip/8} {0..(2¢%° — 1)}
CCO UI at direct colour precision (dcp) | BCCO CCOR
{=dcp/8} {0..(24» — 1)}
{see note 2}
CD (CCO, CCO, CCO) BCD = {3*BCCO} CCOR
or {see notes 1, 16}
(CCO, CCO, CCo, cCco) BCD = {4*BCCO}
X SI at index precision (ixp) BIX {=ixp/8} IXR {~ 2&p-1
to
2ixp -1 _ 1}
E SI at fixed precision (16-bit) BE {— 215 t0 215 — 1}
{see note 3} =2} {see note 18}
I SI at integer precision (ip) BI {=ip/8} IR {~ 2p-1
to
2ip-1_ 1}
R FP or FX at real precision (rp) BR {=sum(rp)/8} RR {=FPR or FXR,
{see note 4} see notes 5, 10}
S,SF,D U, nC BS SR
{see note 6} {see notes 6, 12}
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Table 1 — Representation of abstract data types

Abstract Parameter construction from Octets per parameter: symbol Parameter range: symbol
symbol primitive forms and value and value
VDC SI at VDC integer precision (vip) | BVDC {=vip/8} VDCR
{_ Quip—1 o Quip—1 _ 1}
or or or
FP or FX at VDC real precision BVDC {=sum(vrp)/8} VDCR
(vrp) {see note 4} {see notes 1, 5, 7, 8}
P (VDC, VDC) BP {=2*BVDC} VDCR
{see notes 1, 5, 7, 8}
CO CI BCO {=BCI} COR {=CIR}
{see notes 9, 11}
or or or
CD BCO {=BCD} COR {=CCOR}
N SI at integer precision (np) BN {=np/8} NR {— 21 to 20 -1 — 1}
VC I BVC {=BI} VCR {=IR}
{see note 13}
or or or
R BVC {=BR} VCR {=RR}
VP VC, VO) BVP {=2*BVC} VCR
{see notes 1, 13, 14}
BS nUI at fixed precision (16-bit) BBS BSR
{see note 15} {=2n} {see note 15}
UI8 UI at fixed precision (8-bit) BUIS8 {=1} UI8R
{0..255}
U132 UI at fixed precision (32-bit) BUI32 {=4} UI32R
{0..2%2 — 1}
SDR {see note 17} BSDR n/a
SS VDC BSS {=BVDC} SSR {=VDCR}
{see note 19}
or or or
R BSS {=BR} SSR {=RR}

NOTE 1 For parameters that are composed of multiple identical components (e.g., DIRECT COLOUR, CD, and POINT, P) the range
value represents the range of a single component.
NOTE 2 For colour models RGB and CMYK a direct colour component is abstractly a real in the range [0,1]. For colour models

CIELAB, CIELUV, and RGB-related it is abstractly a real in the respective colour spaces with possibly different ranges for the direct
colour components. The COLOUR VALUE EXTENT element provides for the mapping between a direct colour component represented
as Ul and the corresponding real value.

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

NOTE 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.

NOTE 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).

NOTE 6 The range for parameter types S and SF is not applicable. The range for character data is not applicable. A string is encoded
as a count (unsigned integer) followed by characters. The count is a count of octets in the string, not whole character codes (the two
are equal for single byte codes, but not for multi-byte codes).

The encoding of 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 continuation 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.
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