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ternational Organization for Standardization) and IEC (the Inter-
ectrotechnical Commission) form the specialized system for
standardization. National bodies that are members of I1SO or
pbate in the development of International Standards through
pommittees established by the respective organization to deal
ular fields of technical activity. ISO and IEC technical com-
laborate in fields of mutual interest. Other international organ-
vernmental and non-governmental, in liaison with ISO and IEC,
art in the work.

of information technology, ISO and IEC have established a joint
pbmmittee, ISO/IEC JTC 1. Draft International Standards adopted

technical committee are circulated to national bodies<fer vot-
tion as an International Standard requires approval By at least
b national bodies casting a vote.

h| Standard ISO/IEC 9637-2 was prepared by“Joint Technical
ISO/IEC JTC1, Information technology.

37 consists of the following parts,. under the general title /n-
echnology — Computer graphics~=~Interfacing techniques for
wvith graphical devices (CGI) — Data stream binding

Character encoding

Binary encoding

rms an integral part of this part of ISO/IEC 9637. Annex B is for
only.
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Purpose

a)

b)

—brodueron

Objectives

This encoding has the.following features:

1S0/1EC 9637-2:1992 (E)

The Binary Encoding of the Computer Graphics Interface (CGI).¢{-ISO/IEC 9636,
provides a data stream representation of the CGI function syntax that gan be
optimized for speed of generation and interpretation, while still providing a
standard means of interchange among computer systems. .<The encoding usgs
binary data formats that are more similar to the datarepresentations ysed
within computer systems than the data formats of the~other encodings.

Some of the data formats may exactly match thosé’of some computer systegms. On
most computer systems processing requirements\for the Binary Encoding will be
substantially lower than for the other encedings.

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 ISO/IEC 9636-1.

Partitiohing of parameter lists: function/response representations
are coded in the Binary Encoding by one or more partitions (se¢ clause
4); ~“the first (or only) partition of a representation contain$ the

opcode (class code and id code);

Alignment of function representations and response representatjons:
every function/response representation begins on a 16-bit boundary.
Alignment of representations which follow partitions that requjre an
odd number of 8-bit entities may require a partition to be padded with
an 8-hit entity with all bits zero:

d)

Uniformity of format: all function representations and response data
records have an associated parameter length value. As a result, it is
possible to ignore function representations which are not supported by
the interpreter;

Efficiency of encoding parameter data: parameter data such as
coordinates, indexes and colours are encoded as one or more 8-bit
entities. The precision of every parameter is determined by the
appropriate default precision or as set by a precision setting CGI
function;
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e) Extensibility: the arrangement of opcode class and id values has been
designed to allow future growth;

f) Format of real data: real numbers are encoded using either IEEE
floating point representation or a fixed-point representation;

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

h) Packed list encoding option: if adjacent colours do not have the same
valpe, bit-stream lists are provided in which the values are packed as
clogely as possible;

i) Encpding of soliciting functions: the assignment of opcodes to
functions which require a response has been designed so that all (such
fungtions can be recognized by a CGI interpreter;

i) Response Data: responses to soliciting functions have been ‘assigned
different opcodes from their associated soliciting functiens.
Howpver, the response opcode can be derived in a straightforward
manper from the soliciting function opcode;

k) Lists of data: there is a standard technique for 'representing lists
of pny type of data (with a few specific exceptions);

Relationship to other standards

This encpding is guided by the same objectives as the Computer Graphics
Metafile| Binary Encoding, I[SO/IEC 8632-3%1992. For each CGI function which
is identfical in both semantics and panameterization to a CGM element, the
encoding| will be identical. That is{~the opcodes will be identical and the
parameters will use the same datatype and appear in the same order. The
extensiop mechanism defined in «this encoding is also compatible with the
CGM Binafry Encoding.

The floajting point representation of real data in this part of the Standard
is that [in ANSI/IEEE 754-1986 .

The representation-of character data in this part of the Standard follows
the rulejs of IS0 646 and ISO 2022.

For certpin functions and response data, the CGI defines parameter value
ranges ajs being reserved for registration. The values and their meanings
will be fdefined using the procedures established in ISO TR 9973.

vi
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Information technology — Computer graphics —

devices (CGl) — Data stream binding —

art 2:
Binary encoding

[ Scope

This part of ISO/IEC 9637 specifies a Binary Encoding of the Computer Gra
Interface (CGI) data stream. For each of the function syntaxes in clause
and clause 6 of ISO/IEC 9636-2, ISOZIEC 9636-3, ISO/IEC 9636-4, ISO/IEC
0636-5, and ISO/IEC 9636-6, an encoding is specified in terms of an opcod
a sequence of parameters of specified data types. For each of these data
types, an explicit representation in terms of bits, 8-bit and 16-bit enti
is specified. For some data types, the exact representation depends on 4
and/or precision for the.data as used in the data stream.

The Binary Encoding.of) the Computer Graphics Interface data stream will,
many circumstances,.reduce the effort required to generate and interpret
data stream as compared to other encodings.
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2 Normative references

The following standards contain provisions which, through reference in this text,

constitute provisions of this part of ISO/IEC 9637.

the edit
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£1:1992, Information technology — Computer grdaphics — Metafile for the storage
f picture description information ~ Part 1: Funetional specification.

13:1992, Information technology — Computer graphics — Metafile for the storage
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3 Definitions

3.1 representation: Portion of a binary-encoded function or response representation
that contains the opcode (function/response class plus function/response id) and
parameter length information. (See 4.3.4.)

3.2 octetf 8-bit entity im which all bits are significamt. —The bitsare mumbered
from 7 (nost significant) to 0 (least significant).

3.3 word{ 16-bit entity in which all bits are significant. The bits are numbered
from 15 (most significant) to O (least significant).

3.4 word-aligned: An entity is word-aligned when it begins on d)jword (16-bjit)
boundary |within the data stream.

NOTE - Within this part of ISO/IEC 9637, the terms "octet", "word", and "Wohd-aligned" have specjfic
meanings. [These meanings may not match those of a particular computer system on which this encoding of
the data stiream is used.
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4 (Qverall structure

This encoding specifies representations for each of the CGI functions of ISO/IEC
9636 as well as any associated responses. A function representation is the encoded
representation of a function with its In parameters. A response representation is
the encoded representation of the Out parameters of a soliciting function

4.1 General form of the data stream

All |function representations in the data stream are encoded -using a |uniform
scheme. These are represented as variable length data structurés,” each consisting
of opcode information (function class plus function id) designating the particular
function representation, the length of its parameter data and finally the parameter
datal|itself (if any).

All fresponse representations in the return data stream\dre encoded using the same
uniform scheme. These are represented as variable (Jength data structures, each
cons}sting of opcode information (response class plas response id) designatling the
partjcular response representation, the length ©f/ its return parameter data and
finally the data itself.

4.2 (eneral structure of the Binary Encoding

The pctet is the fundamental unit of\erganization of the binary data stream. The
Binaty Encoding of the CGI data stream is a logical data structure consistipg of a
sequ¢ntial collection of octets.. Fields of two different sizes are defined within
the Binary Encoding structure.-~These two sizes correspond to the octet, ap 8-bit
field, and the word, a 16-bit) field. These fields are used in the remaiphder of
this|part of I[SO/IEC 9637 for illustrating the contents and structure of flunction
reprg¢sentations and parameéters. The parameter list length of a functlion or
response representation 1S expressed as a number of octets.

To optimize processing of the binary data stream on a wide collection of computers,
data| stream function and response representations are required to consist| of an
even|number of~octets. This forces the alignment of representations in the|l Binary
Encoding data>Stream to word boundaries. It is necessary to pad a representation
with|null dctets or bits to the word boundary if the parameter data does npt fill
to spch a boundary. This padding of an extra octet or bits does not affgct any
parapeter' list length counts within a representation.

Parameter data can be organized into subgroups called partitions. Partitions are
used to accommodate parameter data larger than that supported by the basic
long-form representation, as described below. Partitions need not begin on a word
boundary. '
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Overall structure General structure of Binary Encoding

The bits of an octet are numbered O to 7, with 7 being the most significant. The
bits of a word are numbered O to 15, with 15 being the most significant.
b7 b0
octet: | T T T LTI
msb lsb
b15 b8 b7 b0
word: | TTTTTTT Il
msb 1sb
Figure 1 - Bit numbering for octets and words
[f the ¢onsecutive bits of the binary data structure are~‘numbered 1..~v, [the
consecutive octets are numbered 1..~/8 (rounded to next- integer), and |the

consecutive words are numbered 1..~/16 (rounded to next integer), then the logipal
correspondence of bits, octets, and words in the binary data structure is|as
illustrated in table 1.

Table 1 - Binary data structure

Data stream Octet Word
bit bit bit
number number number
1 b7/ectetl b15/word1
é bO/ocietl b8/w6rd1
9 b7/octet2 b7/word1l
16 bO/ocietZ bO/wérdl
17 b7/octet3 b15/word2
24 bO/ocietB b8/w6rd2
25 b7/octet4d b7/word2
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Encoding functions Overall structure

4.3 Encoding functions

The function descriptions in clause 5 and clause 6, as well as the formal grammars,
of ISO/IEC 9636-2, ISO/IEC 9636-3, I[SO/IEC 9636-4, ISO/IEC 9636-5, and I[SO/IEC
9636-6, provide the basic syntax needed to encode each CGI function. They contain
the function name and the input and output parameters, along with their abstract
data_types and value ran Th rder in whi ified in
clause 5 and clause 6 is significant. This is the exact order in which they will
be epcoded in a representation with very few exceptions. These specialy-parameter
ing cases are specifically detailed. (See 6.1.)

The Binary Encoding scheme has two basic components: the representation heager and
the parameter data. The representation header provides information concerning the
function opcode (function class and function id) and the amount (in octgts) of
parageter data that is being supplied in the function représentation. Thdre are
one ¢pr more function representation headers for each function” representation|in the
data|stream. There may be no parameter data, a fixed amount of parameter data or
an indefinite amount of parameter data depending on the, function being represg¢nted.

CGI |functions and their In parameters, if any, are encoded as function
repr¢sentations consisting of one or more representation headers followed by| any In
parafeter data. Functions with Out parameters. ‘are called soliciting fung¢tions.
Theif Out parameters are considered responsé’data and are encoded in a se¢parate
response representation, consisting of one.@r more representation headers fo¢llowed
by tﬁe Out parameter data. (See 4.5.)

The formats of the various function and response representations and the rules for
theit encoding into the binary data Gtream are described below.

4.3.1| General structure of the representation header

Repr¢sentations in the/~Binary Encoding have four forms - basic short-form
repr¢sentations, basic long-form representations, extended short-form
reprg¢sentations and eXtended long-form representations. The forms differ in|format
with[regard to the .amount of parameter data accommodated and the number of finction
clasg and function~id values accommodated. Specifically, the differences are

-1 the wshort-form representation always contains the complete fyinction
representation, including 1its parameter list data. The lopg-form
representation is used to supply an indefinite amount of parametefr data
through the use of data partitions;

--  the short-form representation only accommodates parameter list data up to
30 octets in length. The long-form representation accommodates lengths up
to 32767 octets per data partition with an indefinite number of partitions.

-— the basic form representations accommodate only 14 function classes and 127
function ids. The extended form representations accommodate an unlimited
number of function classes and function ids.


https://standardsiso.com/api/?name=78f4e10112ae740e78856f1ff327ece9

1S0/1EC 9637-2:1992 (E) ©|S0/1EC

Overall structure Encoding functions

The representation forms also differ in the format of the representation headers.
There are specific fields, unique to each type of representation header, that
identify the type of representation header. There are also differences in how the
function opcode (function class and function id) and the parameter list length are
encoded.

4.3.2 Basic short-form representation header

For the |basic short-form, the representation header consists of a single’ word
divided ilnto three fields: function class, function id and parameter list()length

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Word [t | func. class | function id [ parm list len'|

Figure 2 - Format of a basic short-form representation header.

The fields in the basic short-form representation headertare as follows:
Bits 15-12 function class (value range 0-14)

Bits 11-5 function id (value range 0-127)

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

4.3.3 Basjc long-form representation header

The reprpsentation header of-the basic long-form representation consists of [two
words. The first word of the'basic long-form representation has the same structure
as the flirst word of the~basic short-form representation with the difference that
the parapeter list length field contains the binary value 11111 (decimal 31). This
value inflicates that (the header is a basic long-form representation header rather
than a basic short~form representation header. The second word contains the length
of the |following ‘parameter data partition and a flag that indicates if ([the
parametef data.partition is followed by another data partition or not.
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An indefinite number of parameter partitions can be accommodated by the long-form
representation. When the partition flag, bit 15 of the second word of the header
has the value 1, it indicates that there will be another parameter data partition
to follow. Each subsequent data partition of the function representation is
preceded by a word composed of a partition flag and the partition's parameter list
length in the same format as the second word of the representation header. The
final data partition of a function representation is indicated by the partition
flag[being set to zero.

The |parameter list length supplied in each of the parameter data “par|titions
spec|fies the length of that partition in octets and not the length of) the complete
funcfion representation data. Partitions need not start on a“\word boundary,
ther¢fore no padding octet needs to be appended to the data in.a data partition

which contains an odd number of octets for its parameter list lehgth.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 O

nord 1 func class | function id [1. 9901 1 1
ord 2 P | parameter list length

Figure 3 - Format of a basic long-form-representation header.

The fields in the basic long-form representation header are as follows:
Word 1
bits 15-12 function ¢lass (value range 0-14)
bits 11-5 function representation id (value range 0-127)
bits 4-0 hinary value 11111 (decimal 31) indicating long-form
Word 2
bit a5 P, partition flag
- 0 if 'final' partition
- 1 if 'not final' partition
bits 14-0 parameter list length: the number of octets of

parameter data that follow for this partition
(value range 0-32767).
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Overall structure Encoding functions

4.3.4 Extended-form representation header

The extended-form representation header is composed of one or more extender headers
followed by either a basic short-form or a basic long-form representation header.
[f the last header is a basic short-form header, the representation header is
referred to as an extended short-form representation header. If the last header is
a basic long-form header, the representation header is referred to as an extended
long-forprrepresentationr headeT

The fir4t extender header is recognized by having a binary value of 1111, '{dec]mal
15) in the field normally containing the function class code in a basic header,
bits 12| through 15. Each succeeding extender header also has this valde in this
field. [The extender header is also composed of an extension field seléctor (FS], a
final extension header flag (FE), extension data, and a six bit comnstant with|the
value of| zero. A value of 1 for FE, bit 10 of the extender headep, indicates that
there are more extender headers to follow. A value of 0 for FE<ndicates that this
is the final extender header and the next word in the data Stream will be ong of
the baslc representation headers. A value of 0 for FS,.bhit 11 of the extenpder
header, |indicates that the extension data is to be afsed in constructing |the
function| class code. A value of 1 for FS indicates that” the extension data ig to
be used [in constructing the function id code.

An extended function class is constructed from..the extender headers by appending
the bitg in the extension data to the bits in the class code already accumulated.
As each| extender header that composes a particular extended function class| is
encountefred in the data stream, the extensien data bits are accumulated. That|is,
the higher order bits are encoded in théJ’extender headers encountered earliern in
the data stream. The bits in the class code field of the short-form or long-form
basic function respresentation headér’ trailing the last extender header |are
appended| to the accumulated function;class value to form the final function class
code. Ap extended function id code“is constructed in the same manner.

Extender| headers for construeting function class and function id codes can| be
transmitted in any order relative to one another as long as |[the
higher-order-bits-first rule is followed. That is, it does not matter if [the
extender| headers formipg-a function class code are transmitted intermixed with|the
extender| headers forming a function id code.

10
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15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

Word1 | 1 1 1 1] FS] FE[extension dataJ]0 0 0 0 0 |

Figure 4 - Format of an extender header.

The fields in the extender header are as follows.

bits 15-12  binary value 1111 (decimal 15) indicating
an extender header

bit 11 FS, extension field selector
- 0 if extension data applies to class code
- 1 if extension data applies to id code

bit 10 FE, final extension header flag
- 0 if 'final' extender header
- 1 if 'not final' extender header

bits 9-5 extension data

bits 4-0 binary value 00000

Note| that while the function class code field of a representation header nprmally
uses| the binary value 1111 to indicate an extender header, an exception ]s made
when| the value of this field is.in” the basic header representation that follows a
set pf extender headers. This.‘#s the only means of specifying a functiop class
with|a binary value of 1111 (decimal 15) in bits 15-12. (See clause B.8.)

Also|note that the use ofNextender headers to specify the class and id codes will
not pecessarily result(in a unique Binary Encoding of a particular represeptation
opcofle. Refer to annex.B for examples.

Theotetically, this"extension technique is infinitely extensible, however, fpr this
part|of ISO/IEC\9637, a CGI interpreter will be expected to parse only a |limited
numb¢r of extender headers. Specifically, no CGI interpreter will be expegted to
accupulate ore than two extension data fields for extending the class code| This
alloys for 16384 possible class code values. Likewise, no CGI interpreter will be
expe¢tefl “to accumulate more than two extension data fields for extending [the id

code|4nd no assigned id code will exceed 65535 (16-bits in size).

11
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4.4 Encoding parameter data

When present in a function or response representation, the parameter values follow
the parameter list length portion of a representation header for each
representation form. The parameter list length is determined by the number of
parameters and the type and precision of the parameters. Parameter values have the
format illustrated in clause 5 of this part of ISO/IEC 9637. The possible
parametefr types are as specitfied 1n b5.2.10 of ISU/TEC 9636-1. Parameters, |are
encoded |in a function representation in exactly the same order as they are Cli§ted
in a CGI function description in clause 5 of I[SO/IEC 9636-2, ISO/IEG.-9636-3,
[SO/IEC P636-4, ISO/IEC 9636-5, and ISO/IEC 9636-6. There are a few exceptiong to
this rulp. These special cases are described in 6.1.

Every representation is constrained to begin on a word boundary. ThiS necessitdtes
padding |a representation with a single null octet at the end if (it contains an|odd
number df octets. In addition, in function representations with parameters whose
precisiops are shorter than one octet (i.e. those containing a 'local colour
precisiop’ parameter) it is necessary to pad the low order bits of the Jast
data-conftaining octet with null bits if the data does not. fill the octet. In|all
cases, the parameter list length is the count of Coctets actually containing
parametefr data - it does not include the padding oc¢tet if one is present. It is
only at [the end of a representation that padding .is¢performed, with the excepfion
of the [function representations and response representations which encode their
colour specifier list using the run length list mode or the packed list mode. See
6.1.7.)

4.5 Encofling function response data

CGI fun¢tions which have Out paramgters are called soliciting functions. These

functions return the Out parametervalues in associated response representatigns.
The funFtion id code for a -soliciting function and its associated respgnse
represenjtation are identical,«. The class code for each of these differs only in [bit

4 of the accumulated class'code. In the response representation, this bit hds a
value of 1; in the function representation, this bit has a value of 0. |[The
response| class code is'derived by adding decimal 16 to the soliciting func{ion
class cofde.

All soljciting CGF functions have as their first return parameter a respgnse
validity| value~) When the response validity is INVALID, no additional refurn
parametefrs needvto be encoded in the response representation. If any other refurn
parameters .are present in the response representation, they should be regarded as
undef inedc

12
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Structure of response representations Overall structure

4.5.1 Structure of response representations

Response representations have exactly the same structure and encoding rules
for their headers and parameter data as function representations. Both
soliciting function representations and response representations can always be
recognized as such by their assigned class codes. All soliciting functions
will have bit 5=1 and bit 4=0 in their class code. All responses will have
bit =1 and bit 4=1 1n their class code. [(See annex A.)

13
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The Binary Encoding uses five primitive data forms to represent the various
abstract data types used to describe parameters in ISO/IEC 9636-2 through 6. The
primitive data forms and the symbols used to represent them are as follows.

b [ Signed Integer

J1 Unsigned Integer

D Octet

X Fixed Point Real

P Floating Point Real
Each of these primitive data forms (except Octet) may be used iq '@ variable number
of precfisions. CGI functions have been defined to effect ' changes in these
precisions. (See 6.1.1.)
The follpwing terms are used in the following diagrams, when displaying the form of
numeric yalues.

nsb Most significant bit

 sb Least significant bit

5 Sign bit (0 = non-negative; 1 =_régative)

where| the sign bit (S) is the high order;bit for signed integer values.

The pringitive data forms in the following diagrams are illustrated for the ¢ase
that the| parameter begins on a data.stream word boundary. In general, paramefers
may align on odd or even octet boundaries because they can be preceded by an odd or

even num
a local
is possi
boundari

5.1 Signe

Signed

precisions arefavailable for Signed Integers:

8-bit, 16-bit, 24-bit and 32-bit.

I

It
tet

ber of octets of other parameter data. Function representations containing
colour precision parameter may have parameters shorter than one octet.

ble in such cases that the individual parameters will not align on og

es. (See 6.1.7.)

d Integer

Integer tdata forms are represented in two's complement format.

our

14
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S.1.1 Signed Integer at 8-bit precision

Each value occupies one octet. The range is -128 < value < 127. The sign bit is 1
for negative values.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

|S] value i 1sb[S] value i+l 1sb|

5.1.2| Signed Integer at 16-bit precision

Each| value occupies two successive octets.
The pange is -32,768 < value < 32,767. The sign bit is 1 forinegative values|.

15 14 13 12 11 10 9 8 7 6 5 4 2 1 0

brd 1 S value i Ish
brd 2 S value i+l Isb

==

5.1.3| Signed Integer at 24-bit precision

Each| value occupies three successive octets:
The range is -8,388,608 < value < 8,388,607. The sign bit is 1 for negative [values.

15 14 13 12 11 1009 8 7 6 5 4 3 2 1 0

Wprd 1 S| value i
Wprd 2 value i 1sb[S] value i+l
Wprd 3 value i+l 1shb|

5.1.4 Signed Integer at(32=bit precision

Each| value occupies four successive octets.
The | range is~>2,147,483,648 < value < 2,147,483,647. The sign bit is| 1 for
negative values.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Word 1 |S] value i

Word 2 value i 1sb|
Word 3 |S] value i+l

Word 4 value i+l 1sb|

15
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5.2 Unsigned Integer

Four precisions may be specified for Unsigned Integer data forms: 8-bit, 16-bit,
24-bit and 32-bit.

§.2.1 Unsigned Integer at 8-bit precision

Each valuL occupies one octet. The range is 0 < value ¢ 255.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

|msb value i 1sb[msb value i+l Isb]|

5.2.2 Unsigned Integer at 16-bit precision

Each valde occupies two successive octets.
The rangeg is 0 < value < 65,535.

15 14 13 12 11 10 9 8 7 6 5 443 2 1 O

|msb value 1sb|

5.2.3 Unsjgned Integer at 24-bit precision

Each valye occupies three successive octets.
The rangd is 0 < value < 16,777,215.

15 14 13 12 11 a0~9 8 7 6 5 4 3 2 1 0

Word 1 |msb value i
Word 2 value i 1sb[msb value i+l
Word 3 value i+l 1sb|

5.2.4 Unsjgned Integerat-32-bit precision

Each valde occupigs four successive octets.
The rangg is O-x“value < 4,294,967,295.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Word 1 |msb value i
Word 2 value I 1sb]

16
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5.3 Octet
Each Octet primitive data form occupies a single octet.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O

| Octet i | Octet i+l |

5.4 Kixed Point Real
Fixed Point Real data forms are composed of a single Signed Infeger datla form
follgwed by a single Unsigned Integer data form. The first integer represepts the
whol¢ part and the second integer represents the fractional parb. Two prefisions
may Be specified for Fixed Point Reals: 32-bit or 64-bit.
5.4.1| Fixed Point Real at 32-bit precision

Each|value occupies 4 successive octets. The first 2 octets form a 16-bit|Signed
Integer data form. The remaining 2 octets form a-16-bit Unsigned Integer datp form.

15 14 13 12 11 10 9 8 7«6 5 4 3 2 1 O

Wqrd 1 S| Whole part 1sb
Wqrd 2 msb Fraction part Isb

5.4.2| Fixed Point Real at 64-bit precision

Each |value occupies 8 successive octets. The first 4 octets form a 32-bit|Signed
Integer data form. The remaining 4 octets form a 32-bit Unsigned Integer daty form.

15 14 13412 11 10 9 8 7 6 5 4 3 2 1 0

Wgrd 1 |S] Whole part
Wqrd 2 Whole part 1shb|
Wqrd 3 | msb Fraction part
Wqrd 4 Fraction part 1sb|

17
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5.4.3 Values of Fixed Point Real

The values of the represented real numbers are given by:
{ur }
SI + {2716}

{ul_}

ST =+ {252)

for 32 bits: real value

Lor 64 bits: real value
SI stan

s for the whole part and Ul stands for the fractional part in” these
equationg. SI, the whole part, is the largest integer less than or equal to |the
real numper being represented.

5.5 Floatling Point Real

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

- h sign bit;
- h biased exponent part;
~ i fraction part.

Two preclisions may be specified for Floating Peint Reals: 32-bit or 64-bit. [The
32-bit precision occupies 4 successive octets. The 64-bit precision occupie$ 8
successiye octets.

18
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6 Representation of abstract parameter data types

Table 2 shows, for each of the CGI basic data types, how it is represented

in the

Binary Encoding of the CGI in terms of primitive data forms. Table 3 shows, for

each of the CGI abstract data types, how it is represented in terms of the CGI
basic data types or other abstract data types. The columns of tables 2 and 3 are

as fpitows:

1) The symbol for the data type, as it is specified in clause 5,
9636-1;

[N
N

forms, the CGI basic data types or other CGI abstract ‘data types,

apr s YP cLioiils,., 22T LIV TL

default precisions for this encoding;

instance (occurrence) of the given parametep, at the given precision.

P

n table 2, the following sample notation.will be used:

- n0 denotes 'n' octets;
- 3Ul denotes 3 unsignedZintegers;
- E,I,R denotes an enumerated value, an integer and a real;

- VDC,VDC denotes a pairiof VDC values.

ISO/IEC

The way the parameter type is constructed in terms of (thé primitive data

at the

(e SLVN

appropriate precisions. The order in which the primitive data fofms and
basic or abstract data types are constructed is important. The precisions
are those defined in clause 5, ISO/IEC 9636-2. Reéfer to clause 8 [for the

B) The formula for computing the number of aGtets required to represpnt one

19
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Table 2 - Representation of basic data types

®]1S0/1EC
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Basic Parameter Formula for computing number
data type| construction from of octets per parameter data type
symbol primitive forms
CD 3UI at 3*dcp/8 (Note 1,2)
colour precision
(dcp)
CI UI at colour index cip/8 (Note 2)
precision (cip)
CSN SI at client specified | csnp/8
name precision (csnp)
D UI,n0 (n+1) or (n+3) (Note’3)
E SI at fixed 2 (Nete 4)
precision (16-bit)
[ SI at integer ip/8
precision (ip)
1CO (Note 5)
IF8 SI at fixed 1
precision (8-bit)
IF16 SI at fixed 2
precision (16-bit)
1F32 SI at fixed 4
precision (32-bit)
IX SI at index ixp/8
precision (ixp)
R FP or FX at real sum(rp)/8 (Note 6)
precision (rp)
S UI,n0 (n+1) or (n+3) (Note 8)
SF UI,n0 (n+1) or (n+3) (Note 9)
VDC SI at VDC integer vip/8
precision (vip)
or or (Note 7)
FP or FXCat™ VDC
real precision (vrp) sum(vrp)/8 (Note 6)
NOTES
1 A direct . €olour is a triple of values, each of which is abstractly
real.in the range [0,1]. This value is normalized onto the
qnsigned range [0,29CP-1].
2 Certain CGI functions, which transmit large numbers of CD or CI
values, from and to the client, make provision for local colour
precision. (See 6.1.7 to 6.1.9 inclusive.)
3 Data records are encoded as a count (unsigned integer) followed by
octets of data. The symbols UI,n0 in the table refer to the octet
count followed by 'n' octets. Note that this formula only applies
to data within a single partition. (See 6.1.2.)
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Table 2 - Representation of basic data types - (concluded)
NOTES

4 The general rule for assigning integer values to an enumerated is
based on the order in which they appear in enumerated type lists in
the function specification in clauses 5 and 6 of ISO/IEC 9636-2,
ISO/IEC 9636-3, ISO/IEC 9636-4, ISO/IEC 9636-5, and ISO/IEC 9636-6.
The first enumerated in a 1ist is assigned value 0, the second
enumerated is assigned value 1, and so on. Special enumerated
assignments have been made for the INHERITANCE FILTER filter
selection 1ist parameter. (See 6.1.4.) Private (non-standard)
values of enumerated parameters shall use negative integers.

5 The abstract data type ICO, input colour, obtains its representa-
tion and precision based on the Colour and Bits Per Colour entrjies
in the Raster LID State List. When Colour is YES, realizatiom 'is
identical to CD with local colour precision = Bits Per Coloury
When Colour is NO, realization is UI at local colour precision =
Bits Per Colour. When Colour is YES, realization is 3UI at Tocal
colour precision = Bits Per Colour. (See 6.1.8.2.)

6 The REAL PRECISION function is encoded as an indicator (fixed or
floating point) and two precision components. O 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 encoding
of the VDC REAL PRECISION function and,‘the symbol "sum(vrp)" in the
table. The VDC REAL PRECISION contfol function representation may
cause 'vrp' to be updated in the(body of data stream. (See 6.1.1.)

7 The abstract data type VDC,\a/single VDC value, is either a real
or an integer, dependington®the VDC TYPE in effect.

3 Strings are encoded(as a count (unsigned integer) followed by
octets of characten-data. The symbols UI,n0 in the table refer to
the octet count-fiollowed by 'n' octets. Each character obtains its
representatijen) based on the character set and character coding
announcepytontrols in effect. This may result in characters which
occupy \several octets such as those in the multi-byte G-set for
Japanese characters. Note that this formula only applies to data
within a single partition. (See 6.1.2.)

&l Strings with fixed representation are encoded as a count (unsigned
integer) followed by octets of character data. In this case,

since the strings use the fixed character set ISO/IEC 646 and are
not subject to interpretation according to the character coding
announcer, each character occupies a single octet. The symbols
UI,n0 in the table refer to the octet count followed by 'n' octets.
Note that this formula only applies to data within a single
partition. (See 6.1.2.)
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Table 3 - Representation of abstract data types
(Listed alphabetically)

®©|S0/1EC

Abstract | Parameter
parameter| construction from
dat | primitive forms and | r_of
gxgaél abstract data tvpes octets per parameter data tvpe
ASN CSN csnp/8
BN CSN csnp/8
Co CI cip/8 (Note 1,2)
or or
CD 3*dcp/8 (Note'2»3)
CS E,S 2 + (n+1) or (n+3) (Note“4)
DC [F16 2
DP DC,DC 4
El IN,IN 4
ER EI,IF16 or EI,FN 6
EV D (Note 4,5)
EVL D (Note 4,6)
FN IN 2
IN IF16 2
1SQ IF16 2
ISP ISC, ISC 4
P VDC, VDC 2*vip/8
or
2¥sum(vrp)/8 (Note 7)
PN CSN csnp/8
PRN IN 2
PV SN,PN 2*csnp/8
SN CSN csnp/8
SS R sum(rp/8)
or or (Note 7,8)
VDC 2*vip/8 or 2*sum(vrp)/8
Ve R sum(rp/8) (Note 7)
or or (Note 9)
I ip/8
VP VC NG 2*sum(rp/8) (Note 7)
or (Note 9)
2*ip/8
NOTES
1 The” abstract data type CO, a colour value, is either direct colour

(CD) or indexed colour (CI), depending on the parameter value of

the fun

ction COLOUR SELECTION MODE.

2 Certain CGI functions,which transmit large numbers of CD or CI
values, from to to the client, make provision for local colour

precision.

(See 6.1.7 to 6.1.9 inclusive.)
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Table 3 - Representation of abstract data types - (concluded)
NOTES
3 A direct colour is a triple of values, each of which is abstractly

a real in the range [0,1]. This value is normalized onto the
unsigned range [0,29¢P-1].

4 Data records are encoded as a count (unsigned integer) followed by
octets of data. The symbols UI,n0 in the table refer to the octet
count followed by 'n' octets. Note that this formula only applies
to data within a single partition. (See 6.1.2.)

5 The abstract data type EV, event report, follows the rules for
encoding data records. Its contents and structure depends upon
the input class associated with the event. (See 6.1.2.)

6 The abstract data type EVL is a 1ist of events of abstract data
type EV. The entire 1ist is treated as a one data recordrand thus
follows the rules for encoding data records. (See 6.152.)

7 The REAL PRECISION function is encoded as an indicator (fixed or
floating point) and two precision components. ¢(Fhe symbol "sum(rp)"
in the table indicates the sum of the number @f bits specified in
the two components. The same considerations apply to the encoding
of the VDC REAL PRECISION function and the symbol "sum(vrp)" in the
tables. The VDC REAL PRECISION control-function representation may
cause 'vrp' to be updated in the bedy of data stream. (See 6.1.1.)

8 The abstract data type SS, specification mode value is either a
real or a VDC depending on(the EDGE WIDTH SPECIFICATION MODE,
LINE WIDTH SPECIFICATION MODE and MARKER SIZE SPECIFICATION MODE
in effect. Context determines which specification mode is
relevant.

9 The abstract data” type VC, a single viewport coordinate, is either
a real or afi-~integer, depending on the DEVICE VIEWPORT
SPECIFICATION MODE in effect.
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6.1 Special Binary Encoding rules

The majority of the CGI functions and responses can be encoded in a straight
forward manner by following the general Binary Encoding rules (see 4.3) and
utilizing the opcode and parameter data type assignment tables (see tables 2, 3 and
8). There are, however, some functions/responses, parameters and parameter types
which require special definition.

6.1.1 Enceding the precision functions

The CGI |Binary Encoding contains functions which are not specified/\in" 1SO/]EC
9636. Thlese encoding-specific functions are the precision setting funcbions. They
exist in|order to specify the details of encoding the data stream passed over {he
communications link between a CGI Generator/Interpreter pair with respect to (GI
data typds which admit variable precision. If these functions are not present in a
CGI Binaty Encoding data stream, the default precisions are assumed. (See clayse
8.)

The genegation and use of these precision functions is(directly dependent on the
client's | requirements for numerical precision in reppesenting and communicatjng
information in CGI data streams. The client's requirements are specified in the
CGI numdrical precision requirement functions..)These requirements are either
expressed in terms of base 2 logarithms or number of bits, depending on the
particuldr function. Using the client's requiteéments, a Generator of a CGI Binary
Encoding |makes an independent decision regarding which Binary Encoding specific
precisior will satisfy the client's needs.“Note that the Generator need not match
the cliemt's requirements exactly; the Generator need only use a precision which
satisfieq the client's requirements. ~ Once the Generator has decided upon| a
precisiorn to use, the Generator shallCset the precision by encoding the approprigte
Binary Emcoding precision function jinto the CGI data stream (if it differs from fhe
currently set precision). [If the Generator decides that the client's precisjon
requiremgnts must be satisfiediby a precision which differs from the currently set
precisiof, then the correspending Binary Encoding specific precision functjon
represenfation shall be placed into the data stream immediately after the precisjon
requiremgnt function representation.

NOTE - A npmerical precisipn requirement function invoked by a CGI client is always encoded into the |CGI
data strean].
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Table 4 lists the relationship between the CGI variable precision basic data types,
the CGI abstract numerical precision requirement functions and the CGI Binary
Encoding specific precision functions.

Table 4 - Data types and matching precision functions

Data tvpe Precision requirement function | Precision function

VDC (integer) VDC INTEGER PRECISION VDC INTEGER PRECISION
REQUIREMENT

VDC (real) VDC REAL PRECISION REQUIREMENTS| VDC REAL PREGISION

CD COLOUR PRECISION REQUIREMENT COLOUR PRECILSTON

CI COLOUR INDEX PRECISION COLOUR INDEX PRECISION
REQUIREMENT

CSN CLIENT SPECIFIED NAME PRECISION| CLIENT SPECIFIED NAME
REQUIREMENT PRECISION

I INTEGER PRECISION REQUIREMENT INTEGER PRECISION

IX INDEX PRECISION REQUIRMENT DNDEX PRECISION

R REAL PRECISION REQUIREMENTS REAL PRECISION

6.1.1].1 Binary Encoding precision functions

This| subclause defines the abstract functional specifications for the CGI| Binary
Encofling specific precision functions. sEach function shall be encoded according to
the [general Binary Encoding rules (see 4.3), utilizing the opcode and parameter
basifp data type assignment tables (see tables 2 and 8).

Each| function description consists of:
-+ function name;
- input parameters;yalong with their abstract data types (note, In indicates

that the parame€ter values are provided by the CGI Generator);
-+ effect of the function.

VDC INTEGER PRECISION

)

Arame ters:
In VDC integer precision specification (8,16,24 or 32) I

Effect:
The VDC Integer Precision value in the CGI Generator and CGI
Interpreter state information is set to the value specified. it
applies to the operands of basic data type VDC for subsequent
transactions in both directions when the VDC type is INTEGER.
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VDC REAL PRECISION

Parameters:
In form of representation for VDC real (FLOAT PT, FIXED PT) E
In field width for exponent or (9,12,16 or 32) I
whole part(including sign bit)
In field width for fraction or (23,52,16 or 32) I
fractional part
Effect:

COLO

Param
In

Effecy:

The VDC Real Precision value in the CGI Generator and CGI Interprdter
state information is set to the value specified. It applies to |the
operands of basic data type VDC for subsequent transactiens in Hoth
directions when the VDC type is REAL.

The field widths are specified in number of bits. The“legal combinatilons
of parameter values for the resulting real precisions_are:

Exponent Fraction
Form Field Width Field Width Resulting Real Precision
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
UR PRECISION
eters:
colour precision specification (8,16,24 or 32) I

The Colour Precision/value in the CGI Generator and CGI Interpreter stjate
information is ,set”’ to the value specified and applies to the operands| of

basic data type—CD (colour direct) for subsequent transactions in Hoth
directions.

COLQUR INDEX PRECISION
Paranjeters:

In colour index precision specification (8,16,24 or 32) [
Effect:

26

The Colour Index Precision value in the CGI Generator and CGI Interpreter
state information is set to the value specified and applies to the
operands of basic data type CI (colour index) for subsequent transactions
in both directions.
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CLIENT SPECIFIED NAME PRECISION

Parameters:
In client specified name precision specification
(8,16,24 or 32) I
Effect:

The Client Specified Name Precision value in the CGI Generator pnd CGI
Interpreter state information is set to the value specified andlapplies to
the operands of the basic data type CSN (client specified~name) for
subsequent transactions in both directions.

INTEGER PRECISION

Parameters:
In integer precision specification (8,16,24 or 32) I

Effect:
The Integer Precision value in the CGI Gemerator and CGI Interpretgr state
information is set to the value specified and applies to the opefgands of
data type I (integer) for subsequent transactions in both directiong.

INDEX PRECISION

Parameters:
In index precision specification (8,16,24 or 32) I

Hffect:
The Index Precision(value in the CGI Generator and CGI Interpretdr state

information is set to the value specified and applies to the operjands of
basic data type~IX (index) for subsequent transactions in both dire¢tions.

27
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Param
In
In

In

Effect

6.1.2 End

String, |
followed
parametes]
short-fol

records yip to 254 octets in léngth; the long-form accommodates lengths up to 32

octets p¢

The shor

range O0..

Special Binary Encoding

©150/1EC

rules

PRECISION
eters:
form of representation for real (FLOAT PT, FIXED PT) E
field width for exponent or (9,12,16 or 32) [
whole part(including sign bit)
field width for fraction or (23,52,16 or 32) [
fractional part

The Real Precision value
information is set to the value specified and applies to the“operands
basic data type R (real) for subsequent transactions in both directions.

The field widths are specified in number of bits. The legal combinati
of parameter values for the resulting real precisions arg:

Exponent Fraction
Form Field Width Field Width Resultinig Real Precision
0 9 23 32-bip floating point
0 12 52 64-bit floating point
1 16 16 32-bit fixed point
1 32 32 64-bit fixed point

oding strings, fixed strings and data recoerds

by the data. The encoding(of the count is similar to the encoding of
list length for function jand response representations in that there i
m and a long-form.

er string or data partition with an indefinite number of partitions.

t-form represemtation consists of an octet containing the count in

.254 decimat-followed by the data.

containing the decimal value 255 followed by two successive octets (forming

count wo

rd) which'¢ontain the length of the following string or data partition

a flag that indicates if the partition is followed by another string partition.

NOTE

AU YVoctets, including count words and string data, are packed i

SUCCESS1Y

6-octets. Refer to annex B for examples.

in the CGI Generator and CGI Interpreter st

ixed string, and data record, parameter data are encoded as an octet co

The long-form consists of an oc

Ate
of

pons

un t
the
5 a

The short-form only accommodates strings and data

767

the
tet
the
and

nto
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An indefinite number of string or data partitions can be accommodated by the
long-form string representation. FEach partition is preceded by a count word
composed of a partition flag and the partition's octet length in the same format.
The partition flag values are listed below:

0 denotes 'final' partition; this partial string or data
record completes the string or
data record parameter datp.

1 denotes 'not final' partition; this partial string'hor data
record will be  followed by
another partial  string ¢r data
record.

6.1.2{1 Encoding data record contents

Data| records use the basic data types, plus data type-/VC and binary epcoding
specific data type CL, and have internal structure. [The’ content of a datal| record
is epcoded as an ordered set of sub-sequences of parameters of a given data type.
Each|such sub-sequence is introduced by a header comsisting of two items: the first
is of data type Index (IX), indicating the data“type for the parameters |in the
sub-gequence; the second is an Integer (I) <count for the number of fo|llowing
parageters of that type. The header is encéoded in accordance with the [furrent
precision for Index (IX) and Integer (I). _The following parameters are encpded in
the fisual manner according to the encoding rules for parameters of the spgcified
type In particular, data types subject to type, precision, or a speciflication
mode |are encoded in accordance with the‘relevant controls in effect.

29
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Table 5 - Data type index assignments within data records

Value Data type
1 D (Data Record)
2 CI (Colour Index)
3 CDh (nirpr‘f Colour Vn]np)
1 CSN (Client Specified Name) (Note 1)
b E (Enumerated)
b [ (Integer)
7 ICO (Input Colour)
B [F8 (Fixed 8-bit Integer)
0 [F16 (Fixed 16-bit Integer)
10 [F32 (Fixed 32-bit Integer)
11 [X (Index)
12 R (Real)
13 S (String)
14 SF (Fixed String)
15 VC (Viewport Coordinate)
16 VDC (Virtual Device Coordinate)
17 <reserved> (Note 2)
18 <reserved> (Note 2)
1 <reserved> (Note 2)
20 <reserved> (Note 2)
_p1 CL (Colour Specifier List)
NOTES
1 Data type CSN (Client SpecifiedsName) in
ISO/IEC 9636 is the same as data type N (Name)
in ISO/IEC 8632
2 <reserved> data type indiceS are assigned to
ISO/IEC 8632 data types.

6.1.2.2 String parameters. and character sets

The following CGl - functions have one or more string parameters of data type

S (String):
MESSAGE ECHO REQUEST STRING
TEXT DEQUEUE STRING EVENT
APREND TEXT AWAIT EVENT QUEUE TRANSFER
RESTRICTEND TEXT PUT CIIRRENT STRING MEASURE
REQUEST STRING SET STRING DEVICE DATA
SAMPLE STRING UPDATE STRING ECHO OUTPUT

30
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These string parameters, whether output from the generator, or returned by the
interpreter, are affected by the CHARACTER SET INDEX function, which designates a
particular character set (from the list established by CHARACTER SET LIST
functions) as the GO set. Likewise, ALTERNATE CHARACTER SET INDEX function
designates a particular character set as both the G1 and G2 sets.

CGI functions which have parameters of data type SF (Fixed String) are:
FONT LIST

INQUIRE LIST OF AVAILABLE TEXT FONTS

INQUIRE FONT CAPABILITIES

Thesp parameters always use the fixed character set ISO/IEC 646 and‘\are not [subject
to cpntrol by the CHARACTER CODING ANNOUNCER.

6.1.3 Encoding <input class> input functions

Some| of the input functions are described in ISO/IEE 9636 in a generic
fashlion. They differ depending on the logical inputhdevice (LID) class, dne
of : |[LOCATOR, STROKE, VALUATOR, CHOICE, PICK, STRING, RASTER or GENERAL. |[In
this| encoding, these functions will be enceded as separate functijon
representations. Likewise, any responses for functions of this sort will [be
encoded as separate response representations.

6.1.4 INHERITANCE FILTER enumerated values

The | general rule for assigning .an integer value to an enumerated is not
applficable to the filter list parameter of the function INHERITANCE FILTER
since the list is specified intables by category. The integer values are
assigned to the filter list categories in the prescribed order of:
a) all Individual\ ASF Names;

b) all Individual Attribute Names;

c) all ASF Group Names;

d) all Attribute Group Names.

The |[formal grammar " in ISO/IEC 9636-4 lists the enumerated data types in thlis
prescribed order.resulting in the assigned values listed in Table 6 below.

Table 6 - Inheritance filter selection list enumerated values

Value Filter 1 ion 1i numer
LINE TYPE ASF

LINE WIDTH ASF
LINE COLOUR ASF
MARKER TYPE ASF
MARKER SIZE ASF
MARKER COLOUR ASF

Cl b W= O
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Table 6 - Inheritance filter selection list enumerated values

- (continued)

Value Filter 1 ion li numerate
6 TEXT FONT INDEX ASF
7 TEXT PRECISION ASF
8 CHARACTER EXPANSION FACTOR ASF
9 CHARACTER SPACING ASF
10 TEXT COLOUR ASF
11 INTERIOR STYLE ASF
12 FILL COLOUR ASF
13 HATCH INDEX ASF
14 PATTERN INDEX ASF
15 FILL BITMAP ASF
16 EDGE TYPE ASF
17 EDGE WIDTH ASF
18 EDGE COLOUR ASF
19 EDGE VISIBILITY ASF
20 LINE BUNDLE INDEX
21 LINE TYPE
22 LINE WIDTH
23 LINE COLOUR
24 LINE CLIPPING MODE
25 MARKER BUNDLE INDEX
26 MARKER TYPE
27 MARKER SIZE
28 MARKER COLOUR
29 MARKER CLIPPING MODE
30 TEXT BUNDLE INDEX
31 TEXT FONT INDEX
32 TEXT COLOUR
33 CHARACTER.EXPANSION FACTOR
34 CHARACTER’ SPACING
35 CHARACTER HEIGHT
36 CHARACTER ORIENTATION
37 TEXT PRECISION
38 TEXT PATH
39 TEXT ALIGNMENT
40 FILL BUNDLE INDEX
41 INTERIOR STYLE
49 FILL COLOUR
43 HATCH INDEX
44 PATTERN INDEX
45 FILL BITMAP
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Table 6 - Inheritance filter selection list enumerated values

- (concluded)
Value Filter selection li numer

46 EDGE BUNDLE INDEX

47 EDGE TYPE

48 EDGE WIDTH

49 EDGE COLOUR

50 EDGE VISIBILITY

51 EDGE CLIPPING MODE

52 FILL REFERENCE POINT

53 PATTERN SIZE

54 AUXILIARY COLOUR

55 TRANSPARENCY

56 DRAWING MODE

57 PICK IDENTIFIER

58 LINE ASFS

59 MARKER ASFS

60 TEXT ASFS

61 FILL ASFS

62 EDGE ASFS

63 ALL ASFS

64 LINE ATTRIBUTES

65 MARKER ATTRIBUTES

66 LOCAL TEXT ATTRIBUTES

67 GLOBAL TEXT ATTRIBUTES

68 FILL ATTRIBUTES

69 EDGE ATTRIBUTES

70 PATTERN ATTRIBUTES

71 OUTPUT CONTROL

72 PICK ATTRIBUTES

73 ALL ATTRIBUTES

74 ALL
6.1.5| Encoding point-lists
Most| point list representations do not explicitly contain the number of pojnts in
the |list. <The number of points is implicitly known from the current VDC precision
valug and<the parameter length value.
The exception is when the point list is not the last parameter of the functjion, as

in the case of the GENERALIZED DRAWING PRIMITIVE function. In this special case,
the point list is represented by the number of points in the list explicitly
encoded as parameter type I followed immediately by the actual points themselves.
Explicitly encoding the number of points is required to determine where the
coordinate data ends and the next parameter begins.
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6.1.6 Encoding transformation matrix components

The func

tions SEGMENT TRANSFORMATION and COPY SEGMENT have as their second
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In

parameter, a transformation consisting of a scaling and rotation portion (2x2R) and

a transiation portion (2x1VDC).

In the Binary Encoding, the transformation will

expressed as a 3x2 matrix of the form:

where

6.1.7 Enc

The func
specifiel

parameteft.
ir specifiers thus enabling the cempaction of the colour specifiers wit

the colot
the data
an excep/
the data
bits the
componen

SELECTION MODE

client's
will sat
data str

parametet.

A local
solicitin

these fupctionsy

into the

oding local colour precision

P2 P3 P6

P4 P5 P7 |

P2 through P7 are the

values for these functions
and

P2, type R,

P3, type R,

second through seventh encoded’)paramg

is the
1s the

x scale component

x rotation component

P4, type R, is the y rotation component

P5, type R, is the y scale component

P6, type VDC, is the x translation component
P7, type VDC, is the y translation component

tions CELL ARRAY, PATTERN TABLE and PIXEL ARRAY which include a col
s list In parameter, also include a “local colour precision requirement
This parameter value specifies.ithe client's precision requirement

stream. The Binary Encoding of this local colour precision requirement
ion to the general encoding rules (see 4.3) because it is not encoded i
stream. The client's requirement value expresses the minimum number
client requires in the( data stream to specify a colour index or
s of an RGB triple for each colour specifier, according to the COL
in effect. _The CGI Generator of the Binary Encoding uses
requirement value~‘to decide 1ndependently which local colour precis
sfy the client’'s-needs. The Generator then encodes this value into
pam in the plage-of the client-specified local colour precision requiren

colour _precision requirement In parameter is also specified in
lg functions INQUIRE PATTERN DIMENSIONS and GET PIXEL ARRAY DIMENSIONS.
the local colour precision requirement parameter value is enco
data’stream as specified by the client. The value specifies the clien

be

—
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nto

of
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requirement on which to base the returned Out local colour precis
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6.1.7.1 Encoding CELL ARRAY and PATTERN TABLE local colour precision
The local colour precision is encoded into these function representations as a
value of data type I (integer) in place of the client-specified local colour
requirement parameter.
The local colour precision may be encoded as one of the following values:

1, 2, 4, 8, 16, 24 or 32 bits

or 0 to represent the current CI or CD precision.
[f the current COLOUR SELECTION MODE is DIRECT, the integer local coleur precision
valug¢ specifies the precision in which each of the RGB components. of the| colour

spec
indig

[f the current COLOUR SELECTION MODE is INDEXED, the integerlocal colour pr
valug¢ specifies the precision in which the colour indices-of the colour spe

list
prec

The

PATTERN TABLE is:

6.1.7

The

of data type I (integer) in pldce of the client-specified local colour pr

requ]

Each
follg

ates the precision for the RGB components.

fiers list 1is encoded. [f the value 1is zero, then thé~EOLOUR PRECISION

ecision
cifiers

are encoded. If the value is zero, then the COLQUR PRECISION indicates the

sion for the colour indices.

specification of the local colour precision parameter for CELL ARR

In local colour precision (0,1,2,4,8,16,24, or 32) I

2 Encoding PIXEL ARRAY local colour-precision

local colour precision is engoded into this function representation as a
rement parameter.

integer in the locali‘colour precision triple may be encoded as one
wing values:

1 to 32\Dbits
or QCto represent the current CI or CD precision.

AY and

triple
pcision

of the
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If the current COLOUR SELECTION MODE is DIRECT, the three integer local colour
precision values specify the precisions in which each of the RGB components of the
colour specifiers list are encoded respectively. [If any of the values is zero,
then the COLOUR PRECISION indicates the precision for the corresponding RGB
components.

I[f the current COLOUR SELECTION MODE is INDEXED, three integer local colour
precisiof values will be encoded but only the Tfirst integer value will specify, fhe
precision in which the colour indices of the colour specifiers list are enCodgd.
If the flirst integer value is zero, then the COLOUR INDEX PRECISION indicates the
precision for the colour indices.

The specification of the local colour precision parameter for PIXEL ARRAY:

In local colour precision (0,1-32) 31

6.1.8 Colpur specifier lists

A colour| specifier list is encoded in the Binary Encoding data stream as| a
structurg¢d data type consisting of a coding representafion mode indicator folloped
by a compacted list of colour specifiers.

A colour| specifier list shall be used to represent a parameter which is an array|or
list of ¢olour specifiers or input colour specifiers in most, but not all, relevpnt
CGI funcfions.

This forngm of colour specifier list encoding shall therefore be used for [the
following functions and parameters:

n Parameter

CELL ARRAY cell colour specifiers

PUT CURRENT RASTER MEASURE list of input colour values
REQUEST RASTER list of input colour values
SAMPLE RASTER list of input colour values
ECHO REQUEST RASTER list of input colour values
DEQUEUE RASTER EVENT list of input colour values
PIXEL|ARRAY colour specifiers

GET P[XEL ARRAY colour specifiers

A raster input:'measure within an event input report shall also be encoded a$ a
colour specifder list.
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This form of colour specifier list encoding is not used for the following functions
and parameters:

Function Parameter

COLOUR TABLE colour list

PATTERN TABLE pattern colour specifiers
INQUIRE PATTERN list of colour specifiers
INQUIRE LIST OF COLOUR TABLE ENTRIES list of direct colour specifierp

The ¢olour list parameter of COLOUR TABLE and the list of direct colour. spegifiers
parapeter of INQUIRE LIST OF COLOUR TABLE ENTRIES are encoded as li'sts of |direct
coloyr values according to the general encoding rules with no cempaction |of the
colomr data. Refer to 6.1.9 for the special rules for encoding the pattern|colour
specifiers in the functions PATTERN TABLE and INQUIRE PATTERN TABLE.

6.1.8]1 Encoding colour specifier lists

The Binary Encoding of the colour specifier lists @llows for the compac{ion of
large colour specifier lists. This is accomplished-in one of two possible m¢des at
the |local colour precision (see 6.1.7) for egither indexed or direct ¢olour,
accotding to the COLOUR SELECTION MODE in. “effect. Two different |coding
repr¢sentation modes are supported, packed list mode or run length list mod¢. The
reprg¢sentation mode is encoded into the data stream as a value of data [type E
(enumerated). It follows the local colour precision parameter (see 6.1.7) and
precgdes the actual compacted colour specifier values in the data strean. The
reprgsentation mode may take one of two-values:
0 run length listcmode

1 packed list mode

For |packed list mode, the 'cdlour values are represented by rows of |colour
specifiers packed together without padding. There may, however, be padding|at the
end pf a row since each—~row is word-aligned, that is starts on a word (16-bit)
boundary. No row length,information is stored since all rows are the same |ength.
The polour data thus™ eccupies 2ny([((p)(nx)—1)/16+1]) octets, where n, fs the
numbgr of colours pérytow, n, is the number of rows, p is the total number g¢f bits
per dolour, and [%})denotes "the greatest integer in x".

For run lengthilist mode, the data for each row begins on a word (16-bit) boundary
and |consisfs)' of run-length-lists for runs of constant colour value. Each
run-length=list consists of two components: a count of type I (Integer) |of the
numbgr “of consecutive constant colours and the representation of that |single
coloyrD With the exception of the first run-length-list of a row, the integer
count immediately follows the colour representation of the preceding
run-length-list with no intervening padding.
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ncoding lists of input colour values and local colour precision

input colour values of data type ICO obtain their precision in a spec

These parameters of RASTER input functions are eneoded in one of
ppresentation modes: packed list mode or run length.list mode,
| to the encoding rules for colour specifier lists. (See 6.1.8.1.)
ce 1s in the determination of the local colett precision. That is,
pecifiers are encoded in a local colour pregision which depends on both
nd Bits Per Colour entries in the Raster LED State List. Specifically,

ts Per Colour specifies the number of'bits of grey-scale information in

lour specifier. When Colour = YES, each ICO is represented by three ti
Colour number of bits. In this)second case, Bits Per Colour specifies
pf bits of each red, green, “blue color component in the input col

C .

ification of the local colour precision for input colour values parame
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oding PATFTERN TABLE and INQUIRE PATTERN colour specifiers
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s are. encoded in the local colour precision into a packed list.
of“\the colour specifiers extends across rows. That is, there is no
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The colour specifier data occupies [([nx)[ny)(p) + 7)/8] octets, where n, is the

number of colours per row, n

is the number of rows, p is the number of bits

colour, and [x] denotes "the greatest integer in x".
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7.1 Opcode assignments

Fach function and response representation has an assigned opcode which consists of
a clpss code and an id code.

7.1.1] Class code assignments

CGI |function and response representations are grouped according-'to their| class;
therp are currently 256 classes allocated. These classes are<grouped info five
different categories: non-soliciting function classes, soligiting function qlasses,
resppnse classes, private classes and classes reserved for\\fature standardization.
Refefr to annex A for class code assignment rules.
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Table 7 - List of function/response class codes

Non-soliciting function classes:

F

Type of representations

Virtual Device Management Functions
Virtual Device Control Functions

©|S0/1EC

Opcode assignments

O WO = W= o

15
16-31

Picture Descriptor Functions
Control and General Attribute Functions
Graphical Primitive Functions
Attribute Functions

ESCAPE

External Functions

Segment Functions

Input Control Functions
Raster Functions

<reserved>

<reserved>

<reserved>

<reserved>

<reserved for extender code>
<reserved>

$oliciting function classes:

1
32
33
34
35-46
47

Type of representafions

Description TableInquiry Functions
State List Inquiry Functions
Non-Inquiry Soliciting Functions
<reserved>

GET ESCAPE

Response classes:

Class
48
49
50

51-62
63

Type of representations

Responses for Description Table Inquiry Functions
Responses for State List Inquiry Functions
Responses for Non-Inquiry Soliciting Functions
<reserved>

GET ESCAPE Response

Private Class:

Class

Tvpe of representations

96

Private Functions

Classes 64 and greater are reserved for future allocation.
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7.1.2 Function id code assignments

Each function and response representation has an assigned id within its assigned
class. All soliciting functions have the same id assignment as their associated
response. Whenever possible, the opcodes list is arranged in the order of the CGI
functions defined in ISO/IEC 9636-2, ISO/IEC 9636-3, ISO/IEC 9636-4, ISO/IEC
9636-5, and ISO/IEC 9636-6. Binary encoding opcodes have already been assigned to

CGM [and GKS metafile elements. CGI functions share these opcodes only whep a CGI
funcftion is functionally equivalent to a CGM element or GKS metafile elémgnt. In
these cases, the CGI functional representation encoding will be identical| to the
CGM |or GKS element encoding. It should be noted that the CGI Binary HEncoding
speclific function CLIENT SPECIFIED NAME PRECISION is identical in_,.Syntax, s¢mantics
and |opcode assignment to the CGM element NAME PRECISION. In addition, thd opcode
assignment for CGI function DRAW ALL SEGMENTS 1is identical_.to the GKS metafile
element REDRAW ALL SEGMENTS.
Table 8 - List of function/response representation opcodes
(Class and id)
Virtual Device Management Functions: Class 0

Class Id Function

code code name

0 1 <reserved>

0 2 <reserved>

0 3 <reserved>

0 4 <reserve@>

0 5 <reserved>

0 6 <reserved>

0 7 <reserved>

0 8 BEGIN FIGURE

0 9 END FIGURE

0 10 <reserved>

0 11 <reserved>

0 12 <reserved>

0 13 <reserved>

0 14 <reserved>

0 15 <reserved»

0 16 <reserved>

0 17 <reserved>

0 18 <reserved>

0 19 <reserved>

0 20 <reserved>

U Pl INITTACIZE

0 22 TERMINATE

0 23 EXECUTE DEFERRED ACTIONS

0 24 DEFERRAL MODE

0 25 PREPARE DRAWING SURFACE

0 26 END PAGE
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Table 8 - List of function/response representation opcodes

- (continued)

Virtual Device Control Functions: Class 1

©1S0/1EC

Opcode assignments

Class Id Function

code code name

1 1 <reserved>

1 2 <reserved>

1 3 VDC TYPE

1 4 INTEGER PRECISION (*)

1 5 REAL PRECISION (*)

1 6 INDEX PRECISION (*)

1 7 COLOUR PRECISION (*)

1 8 COLOUR INDEX PRECISION (*)

1 9 <reserved>

1 10 COLOUR VALUE EXTENT

1 11 <reserved>

1 12 <reserved>

1 13 FONT LIST

1 14 CHARACTER SET LIST

1 15 CHARACTER CODING ANNOUNCER

1 16 CLIENT SPECIFIED NAME, PRECISION (*)
1 17 <reserved>

1 18 <reserved>

1 19 <reserved>

1 20 <reserved>

1 21 <reserved>

1 22 <reserved»

1 23 <resetved>

1 24 <reserved>

1 25 «reserved>

1 26 «reserved>

1 27 <reserved>

1 28 <reserved>

1 29 <reserved>

1 30 INTEGER PRECISION REQUIREMENT
1 31 REAL PRECISION REQUIREMENTS

1 32 INDEX PRECISION REQUIREMENT

1 33 COLOUR PRECISION REQUIREMENT
1 34 COLOUR INDEX PRECISION REQUIREMENT
1 35 CLIENT SPECIFIED NAME PRECISION REQUIREMENT
1 30 ERKUR HANDLING CUNTRUL

(*) - Binary Encoding specific function not defined in ISO/IEC 9636.
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Opcode assignments Representation of each function and response

Table 8 - List of function/response representation opcodes
- (continued)

Picture Descriptor Functions: Class 2

Class Id Function

code code name

2 1 <reserved>

2 2 COLOUR SELECTION MODE

2 3 LINE WIDTH SPECIFICATION MODE
2 4 MARKER SIZE SPECIFICATION MODE
2 5 EDGE WIDTH SPECIFICATION MODE
2 6 VDC EXTENT

2 7 <reserved>

2 8 DEVICE VIEWPORT

2 9 DEVICE VIEWPORT SPECIFICATION(MODE
2 10 DEVICE VIEWPORT MAPPING

2 11 LINE REPRESENTATION

2 12 MARKER REPRESENTATION

2 13 TEXT REPRESENTATION

2 14 <reserved>

2 15 <reserved>

2 16 <reserved>

2 17 <reserved>

2 18 <reserved>

2 19 <reserved)

2 20 FILL REPRESENTATION

2 21 EDGE. REPRESENTATION

2 22 DELETE BUNDLE REPRESENTATION
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Table 8 - List of function/response representation opcodes

- (continued)

Control and General Attribute Functions: Class 3

©]1S0/1EC

Opcode assignments

Class Id Function
code code name
3 1 VDC INTEGER PRECISION
3 2 VDC REAL PRECISION
3 3 AUXILIARY COLOUR
3 4 TRANSPARENCY
3 5 CLIP RECTANGLE
3 6 CLIP INDICATOR
3 7 LINE CLIPPING MODE
3 8 MARKER CLIPPING MODE
3 9 EDGE CLIPPING MODE
3 10 NEW REGION
3 11 <reserved>
3 12 <reserved>
3 13 <reserved>
3 14 <reserved>
3 15 <reserved>
3 16 <reserved>
3 17 <reserved>
3 18 <reserved>
3 19 <reserved>
3 20 <reserved)
3 21 <reserved>
3 22 <reserved>
3 23 <reserved>
3 24 <reserved>
3 25 {reserved>
3 26 DRAWING SURFACE CLIP RECTANGLE
3 27 DRAWING SURFACE CLIP INDICATOR
3 28 VDC INTEGER PRECISION REQUIREMENT
3 29 VDC REAL PRECISION REQUIREMENTS
3 30 STATE LIST INQUIRY SOURCE
3 31 BACKGROUND COLOUR
3 32 SAVE PRIMITIVE ATTRIBUTES
3 33 RESTORE PRIMITIVE ATTRIBUTES
3 34 DELETE PRIMITIVE ATTRIBUTE SAVE SET
3 35 DELETE PATTERN
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Representation of each function and response

Table 8 - List of function/response representation opcodes

- (continued)

Graphical Primitive Functions: Class 4

Class Id Function

code code name
4 1 POLYLINE
4 2 DISJOINT POLYLINE
4 3 POLYMARKER
4 4 TEXT
4 5 RESTRICTED TEXT
4 6 APPEND TEXT
4 7 POLYGON
4 8 POLYGON SET
4 9 CELL ARRAY
4 10 GENERALIZED DRAWING PRIMITIVE
4 11 RECTANGLE
4 12 CIRCLE
4 13 CIRCULAR ARC 3 POINT
4 14 CIRCULAR ARC 3 POINT “CLOSE
4 15 CIRCULAR ARC CENTRE
4 16 CIRCULAR ARC CENTRE CLOSE
4 17 ELLIPSE
4 18 ELLIPTICAL ARC
4 19 ELLIPTICALARC CLOSE
4 20 CIRCULAR, ARC CENTRE REVERSED
4 21 CONNECTING EDGE
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Table 8 -~ List of function/response representation opcodes

- (continued)

Attribute Functions: Class S

®©|80/1EC

Opcode assignments

46

Class Id Function

code code name

5 1 LINE BUNDLE INDEX

5 2 LINE TYPE

5 3 LINE WIDTH

5 4 LINE COLOUR

5 5 MARKER BUNDLE INDEX
5 6 MARKER TYPE

5 7 MARKER SIZE

5 8 MARKER COLOUR

5 9 TEXT BUNDLE INDEX

5 10 TEXT FONT INDEX

5 11 TEXT PRECISION

5 12 CHARACTER EXPANSION FACTOR
5 13 CHARACTER SPACING

5 14 TEXT COLOUR

5 15 CHARACTER HEIGHT

5 16 CHARACTER ORIENTATI®ON
5 17 TEXT PATH

5 18 TEXT ALIGNMENT

5 19 CHARACTER SETNTNDEX
5 20 ALTERNATE  CHARACTER SET INDEX
5 21 FILL BUNDLE INDEX

5 22 INTERIOR’ STYLE

5 23 FILL\COLOUR

5 24 HATCH INDEX

5 25 PATTERN INDEX

5 26 EDGE BUNDLE INDEX

5 27 EDGE TYPE

5 28 EDGE WIDTH

5 29 EDGE COLOUR

5 30 EDGE VISIBILITY

5 31 FILL REFERENCE POINT
5 32 PATTERN TABLE

5 33 PATTERN SIZE

5} 34 COLOUR TABLE

5 35 ASPECT SOURCE FLAGS
5 36 PICK IDENTIFIER
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Table 8 - List of function/response representation opcodes
- (continued)

ESCAPE Function: Class 6

| Glass 1d Function |
code code name
6 1 ESCAPE

External Functions: Class 7

Class Id Function
code code name

7 1 MESSAGE

7 2 <reserved>

Segment Functions: Class 8

Class Id Function

code code name

8 1 COPY SEGMENT

8 2 INHERITANCE FILTER

8 3 CLIPPING INHERITANCE

8 4 SEGMENT TRANSFORMATION

8 5 SEGMENT HIGHLIGHTING

8 6 SEGMENT DISPLAY PRIORITY
8 7 SEGMENT PICK PRIORITY

8 8 DELETE SEGMENT

8 9 RENAME SEGMENT

8 10 <reserved>

8 11 SEGMENT VISIBILITY

8 12 SEGMENT DETECTABILITY

8 13 <reserved>

8 14 <reserved>

8 15 <reserved>

8 16 <reserved>

8 17 <reserved>

8 18 CREATE_SEGMENT

8 19 REOPEN SEGMENT

8 20 CLOSE SEGMENT

8 21 DELETE ALL SEGMENTS

8 22 DRAW ALL SEGMENTS

8 23 IMPLICIT SEGMENT REGENERATION MODE
8 24 RESET REGENERATION PENDING
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Table 8 - List of function/response representation opcodes

- (continued)

Input Control Functions: Class 9

©|S0/I1EC

Opcode assignments

48

Class Id Function
code code name

9 1 INITIALIZE LOGICAL INPUT DEVICE
9 2 RELEASE LOGICAL INPUT DEVICE
9 3 ECHO CONTROLS

9 4 PUT CURRENT LOCATOR MEASURE
9 5 PUT CURRENT STROKE MEASURE
9 6 PUT CURRENT VALUATOR MEASURE
9 7 PUT CURRENT CHOICE MEASURE
9 8 PUT CURRENT PICK MEASURE

9 9 PUT CURRENT STRING MEASURE
9 10 PUT CURRENT RASTER MEASURE
9 11 PUT CURRENT GENERAL MEASURE
9 12 ECHO DATA

9 13 LOCATOR DEVICE DATA

9 14 STROKE DEVICE DATA

9 15 VALUATOR DEVICE DATA

9 16 CHOICE DEVICE DATA

9 17 PICK DEVICE DATA

9 18 STRING DEVICE DATA

9 19 RASTER DEVICE\DATA

9 20 GENERAL DEVICE DATA

9 21 ASSOCIATE(LTRIGGERS

9 22 SAMPLING-STATE

9 23 INITIALIZE ECHO REQUEST

9 24 RELEASE EVENT QUEUE

9 25 ENABLE EVENTS

9 26 DISABLE EVENTS

9 27 EVENT QUEUE BLOCK CONTROL

9 28 FLUSH EVENTS

9 29 FLUSH DEVICE EVENTS

9 30 INITIALIZE ECHO OUTPUT

9 31 RELEASE ECHO OUTPUT

9 32 ECHO OUTPUT CONTROLS

9 33 PERFORM ACKNOWLEDGEMENT

9 34 UPDATE LOCATOR ECHO OUTPUT
9 35 UPDATE STROKE ECHO OUTPUT

9 36 UPDATE VALUATOR ECHO OUTPUT
9 37 UPDATE CHOICE ECHO OUTPUT

9 38 UPDATE PICK ECHO OUTPUT

9 39 UPDATE STRING ECHO OUTPUT

9 40 UPDATE RASTER ECHO OUTPUT

9 41 UPDATE GENERAL ECHO OUTPUT
9 42 ECHO OUTPUT DATA
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Table 8 - List of function/response representation opcodes

- (continued)

Raster Functions: Class 10

Class Id Function

code code name

10 1 CREATE BITMAP

10 2 DELETE BITMAP

10 3 DRAWING BITMAP

10 4 DISPLAY BITMAP

10 5 MAPPED BITMAP FOREGROUND COLOUR
10 6 MAPPED BITMAP BACKGROUND COLOUR
10 7 TRANSPARENT COLOUR

10 8 DRAWING MODE

10 9 FILL BITMAP

10 10 PIXEL ARRAY

10 11 SOURCE DESTINATION BITBLT

10 12 TILE THREE OPERAND BITBLT
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Opcode assignments

Table 8 - List of function/response representation opcodes

- (continued)

Description Table Inquiry Functions: Class 32

50

Class Id Function

code code name

32 1 INQUIRE DEVICE IDENTIFICATION

32 2 INQUIRE DEVICE DESCRIPTION

32 3 LOOKUP FUNCTION SUPPORT

32 4 LOOKUP PROFILE SUPPORT

32 5 INQUIRE LIST OF PROFILE SUPPORT INDICATORS

32 6 INQUIRE SUPPORTED VDC TYPES

32 7 INQUIRE DEVICE CONTROL CAPABILITY

32 8 LOOKUP ESCAPE SUPPORT

32 9 LOOKUP GET ESCAPE SUPPORT

32 10 INQUIRE PRIMITIVE SUPPORT LEVELS

32 11 LOOKUP GDP SUPPORT

32 12 INQUIRE GDP ATTRIBUTES

32 13 INQUIRE LINE CAPABILITY

32 14 INQUIRE LIST OF AVAILABLE LINE TYPES

32 15 INQUIRE LIST OF AVAIEABLE SCALED LINE WIDTHS

32 16 INQUIRE MARKER CAPABILITY

32 17 INQUIRE LIST OF AVAILABLE MARKER TYPES

32 18 INQUIRE LIST OF~AVAILABLE SCALED MARKER SIZES

32 19 INQUIRE TEXT-CAPABILITY

32 20 INQUIRE LIST OF AVAILABLE CHARACTER SETS

32 21 INQUIRE “ILIST OF AVAILABLE TEXT FONTS

32 22 INQUIRE-FONT CAPABILITIES

32 23 INQUIRE LIST OF AVAILABLE CHARACTER EXPANSION FACTOR

32 24 INQUIRE LIST OF AVAILABLE CHARACTER SPACINGS

32 25 INQUIRE LIST OF AVAILABLE CHARACTER HEIGHTS

32 26 INQUIRE LIST OF AVAILABLE CHARACTER ORIENTATIONS

32 27 INQUIRE FILL CAPABILITY

32 28 INQUIRE LIST OF AVAILABLE HATCH STYLES

32 29 INQUIRE EDGE CAPABILITY

32 30 INQUIRE LIST OF AVAILABLE EDGE TYPES

32 31 INQUIRE LIST OF AVAILABLE SCALED EDGE WIDTHS

32 32 INQUIRE COLOUR CAPABILITY

32 33 INQUIRE CIE CHARACTERISTICS

32 34 INQUIRE MAXIMUM NUMBER OF SIMULTANEOUSLY SAVED
ATTRIBUTE SETS

32 35 INQUIRE ARRAY OF SUPPORTED CHARACTER CODING ANNOUNCERS
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Table 8 - List of function/response representation opcodes

(continued)

Description Table Inquiry Functions: Class 32 - (concluded)

Class Id Function

code code name

32 36 INQUIRE SEGMENT CAPABILITY

32 37 INQUIRE INPUT CAPABILITY

32 38 INQUIRE LIST OF AVAILABLE INPUT DEVICES

32 39 INQUIRE COMMON INPUT DEVICE PROPERTIES

32 40 INQUIRE LIST OF SUPPORTED ECHO TYPES

32 41 INQUIRE LIST OF SUPPORTED PROMPT TYPES

32 42 INQUIRE LIST OF SUPPORTED ACKNOWELEDGEMENT TYPES

32 43 INQUIRE LIST OF ASSOCIABLE TRIGGERS

32 44 INQUIRE LOCATOR CAPABILITIES

32 45 INQUIRE STROKE CAPABILITIES

32 46 INQUIRE CHOICE CAPABILITIES

32 47 INQUIRE PICK CAPABILITIES

32 48 INQUTRE STRING CAPABILITIES

32 49 INQUIRE LIST OF AVAILABLE INPUT CHARACTER SETS

32 50 INQUIRE RASTER INPUT CAPABILITIES

32 51 INQUIRE LIST QOF CPERMITTED RASTER SPOT CENTRE
SEPARATIONS

32 52 INQUIRE GENERAL CAPABILITIES

32 53 INQUIRE LIST OF SUPPORTED GENERAL MEASURE FORMATS$

32 54 INQUIRE~ECHO OUTPUT CAPABILITIES

32 55 INQUIRE" LIST OF ECHO OUTPUT ECHO TYPES

32 56 INQUIRE LIST OF ECHO OUTPUT PROMPT TYPES

32 57 INQUIRE LIST OF ECHO OUTPUT ACKNOWLEDGEMENT TYPES

32 58 INQUIRE LIST OF SUPPORTED GENERAL FORMAT IDENTIF[ERS

32 59 INQUIRE RASTER CAPABILITY

32 60 INQUIRE LIST OF SUPPORTED DRAWING-MODE/TRANSPARENCY
PAIRS

32 61 INQUIRE LIST OF SUPPORTED DRAWING-MODE-3/TRANSPARENCY
PAIRS
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Table 8 - List of function/response representation opcodes

- (continued)

State List Inquiry Functions: Class 33

©|S0/1EC

Opcode assignments

Class Id Function

code code name

33 1 INQUIRE CONTROL STATE

33 2 INQUIRE CURRENT PRECISION REQUIREMENTS
33 3 INQUIRE VDC TO DEVICE MAPPING

33 4 INQUIRE ERROR HANDLING

33 5 INQUIRE MISCELLANEOUS CONTROL STATE

33 6 INQUIRE LINE ATTRIBUTES

33 7 INQUIRE LIST OF LINE BUNDLE INDICES

33 8 INQUIRE LINE REPRESENTATION

33 9 INQUIRE MARKER ATTRIBUTES

33 10 INQUIRE LIST OF MARKER BUNDLE INDTPCES
33 11 INQUIRE MARKER REPRESENTATION

33 12 INQUIRE TEXT ATTRIBUTES

33 13 INQUIRE LIST OF TEXT BUNDEE) INDICES

33 14 INQUIRE TEXT REPRESENTATION

33 15 INQUIRE FILL ATTRIBUTES

33 16 INQUIRE PATTERN DIMENSTONS

33 17 INQUIRE PATTERN

33 18 INQUIRE LIST OF PATTERN INDICES

33 19 INQUIRE LIST QEJFILL BUNDLE INDICES

33 20 INQUIRE FILL REPRESENTATION

33 21 INQUIRE EDGE” ATTRIBUTES

33 22 INQUIRE 4LIST OF EDGE BUNDLE INDICES

33 23 INQUIRE-EDGE REPRESENTATION

33 24 INQUIRE OUTPUT STATE

33 25 INQUIRE OBJECT CLIPPING

33 26 INQUIRE LIST OF ATTRIBUTE SET NAMES IN USE
33 27 INQUIRE COLOUR STATE

33 28 INQUIRE LIST OF COLOUR TABLE ENTRIES
33 29 INQUIRE FONT LIST

33 30 INQUIRE CHARACTER SET LIST

33 31 LOOKUP ASPECT SOURCE FLAGS

33 32 INQUIRE SEGMENT STATE

33 33 INQUIRE LIST OF INHERITANCE FILTER SETTINGS
33 34 INQUIRE CLIPPING INHERITANCE

33 35 INQUIRE LIST OF SEGMENT INDENTIFIERS I[N USE
33 36 INGHRE—NBPHDBHAL—SEGMENT—STATE
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Table 8 - List of function/response representation opcodes
- (continued)

State List Inquiry Functions: Class 33 - (concluded)

Class Id Function
_code code _name
33 37 INQUIRE COMMON LOGICAL INPUT DEVICE STATE
33 38 INQUIRE LIST OF ASSOCIATED TRIGGERS
33 39 INQUIRE ECHO DATA RECORD
33 40 INQUIRE INPUT DEVICE DATA RECORD
33 41 INQUIRE LOCATOR STATE
33 42 INQUIRE STROKE STATE
33 43 INQUIRE VALUATOR STATE
33 44 INQUIRE CHOICE STATE
33 45 INQUIRE PICK STATE
33 46 INQUIRE STRING STATE
33 47 INQUIRE RASTER INPUT STATE
33 48 INQUIRE GENERAL STATE
33 49 INQUIRE EVENT INPUT STATE
33 50 INQUIRE LIST OF CURRENTLY EXISTING ECHO ENTITIES
33 51 INQUIRE ECHO ENTELY STATE
33 52 INQUIRE ECHO OUTFPUT DATA RECORD
33 53 INQUIRE RASTER\STATE
33 54 INQUIRE LIST:\OF NON-DISPLAYABLE BITMAP IDENTIFIERS
33 55 INQUIRE LIST OF DISPLAYABLE BITMAP IDENTIFIERS
33 56 INQUIRE~BITMAP STATE
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Non-Inquiry Soliciting Functions: Class 34 - (concluded)

Table 8 - List of function/response representation opcodes

- (continued)

©|S0/EC

Opcode assignments

Class Id Function
—code code name
34 1 DEQUEUE ERROR REPORTS
34 2 GET TEXT EXTENT
34 3 GET NEW SEGMENT IDENTIFIER
34 4 SIMULATE PICK
34 5 GET ADDITIONAL STROKE DATA
34 6 GET ADDITIONAL PICK DATA
34 7 GET ADDITIONAL STRING DATA
34 8 GET ADDITIONAL RASTER DATA
34 9 REQUEST LOCATOR
34 10 REQUEST STROKE
34 11 REQUEST VALUATOR
34 12 REQUEST CHOICE
34 13 REQUEST PICK
34 14 REQUEST STRING
34 15 REQUEST RASTER
34 16 REQUEST GENERAL
34 17 SAMPLE LOCATOR
34 18 SAMPLE STROKE
34 19 SAMPLE VALUATOR
34 20 SAMPLE CHOICE
34 21 SAMPLE PICK
34 22 SAMPLE . STRING
34 23 SAMPLE,"RASTER
34 24 SAMPLE GENERAL
34 25 FECGHO REQUEST LOCATOR
34 26 ECHO REQUEST STROKE
34 27 ECHO REQUEST VALUATOR
34 28 ECHO REQUEST CHOICE
34 289 ECHO REQUEST PICK
34 30 ECHO REQUEST STRING
34 31 ECHO REQUEST RASTER
34 32 ECHO REQUEST GENERAL
34 33 INITIALIZE EVENT QUEUE
34 34 AWAIT EVENT
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Table 8 - List of function/response representation opcodes

Non-Inquiry Soliciting Functions: Class 34 - (concluded)

- (continued)

GET ESCAPE Function: Class 47

Class Id Function

code code _name

34 35 DEQUEUE LOCATOR EVENT

34 36 DEQUEUE STROKE EVENT

34 37 DEQUEUE VALUATOR EVENT

34 38 DEQUEUE CHOICE EVENT

34 39 DEQUEUE PICK EVENT

34 40 DEQUEUE STRING EVENT

34 41 DEQUEUE RASTER EVENT

34 42 DEQUEUE GENERAL EVENT

34 43 EVENT QUEUE TRANSFER

34 44 GET NEW BITMAP IDENTIFIER
34 45 GET PIXEL ARRAY

34 46 GET PIXEL ARRAY DIMENSIONS

Class Id Function
code code name
47 1 GET ESCAPE
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Table 8 - List of function/response representation opcodes
- (continued)
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Responses for Description Table Inquiry Functions: Class 48

Class Id Function

code code name

48 1 Response for INQUIRE DEVICE IDENTIFICATION

48 2 Response for INQUIRE DEVICE DESCRIPTION

48 3 Response for LOOKUP FUNCTION SUPPORT

48 4 Response for LOOKUP PROFILE SUPPORT

48 5 Response for INQUIRE LIST OF PROFILE SUPPORT
INDICATORS

48 6 Response for INQUIRE SUPPORTED VDC TYPES

48 7 Response for INQUIRE DEVICE CONTROL.CAPABILITY

48 8 Response for LOOKUP ESCAPE SUPPORT

48 9 Response for LOOKUP GET ESCAPE SUPPORT

48 10 Response for INQUIRE PRIMITIVE-SUPPORT LEVELS

48 11 Response for LOOKUP GDP SUPPORT

48 12 Response for INQUIRE GDP ATTRIBUTES

48 13 Response for INQUIRE LINECCAPABILITY

48 14 Response for INQUIRE LIST OF AVAILABLE LINE 'PES

48 15 Response for INQUIRE,LIST OF AVAILABLE SCALED LINE
WIDTHS

48 16 Response for INQUIRE MARKER CAPABILITY

48 17 Response for INQUIRE LIST OF AVAILABLE MARKER TYPES

48 18 Response for. INQUIRE LIST OF AVAILABLE SCALED MARKER
SIZES

48 19 Response_ for INQUIRE TEXT CAPABILITY

48 20 Response for INQUIRE LIST OF AVAILABLE CHARACTER SET$

48 21 Response for INQUIRE LIST OF AVAILABLE TEXT FONTS

48 22 Response for INQUIRE FONT CAPABILITIES

48 23 Response for INQUIRE LIST OF AVAILABLE CHARACTER
EXPANSION FACTORS

48 24 Response for INQUIRE LIST OF AVAILABLE CHARACTER
SPACINGS

48 25 Response for INQUIRE LIST OF AVAILABLE CHARACTER
HEIGHTS

48 26 Response for INQUIRE LIST OF AVAILABLE CHARACTER
ORIENTATIONS

48 27 Response for INQUIRE FILL CAPABILITY

48 28 Response for INQUIRE LIST OF AVAILABLE HATCH STYLES

18 29 Response for INQUIRE EDGECAPABTLITY

48 30 Response for INQUIRE LIST OF AVAILABLE EDGE TYPES
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Table 8 - List of function/response representation opcodes
- (continued)

Responses for Description Table Inquiry Functions: Class 48 - (concluded)

Class Id Function

code code name |

48 31 Response for INQUIRE LIST OF AVAILABLE SCALEDCEDGE
WIDTHS

48 32 Response for INQUIRE COLOUR CAPABILITY

48 33 Response for INQUIRE CIE CHARACTERISTICS

48 34 Response for INQUIRE MAXIMUM NUMBER OF,-SIMULTANEPUSLY
SAVED ATTRIBUTE SETS

48 35 Response for INQUIRE ARRAY OF SUPPORTED CHARACTER
CODING ANNOUNCERS

48 36 Response for INQUIRE SEGMENT-CAPABILITY

48 37 Response for INQUIRE INPUT €APABILITY

48 38 Response for INQUIRE LIST-OF AVAILABLE INPUT DEV[CES

48 39 Response for INQUIRE COMMON INPUT DEVICE PROPERT[ES

48 40 Response for INQUIRE-LIST OF SUPPORTED ECHO TYPES

48 41 Response for INQUIRE “LIST OF SUPPORTED PROMPT TYPES

48 42 Response for INQUIRE LIST OF SUPPORTED

48 ACKNOWLEDGEMENT ¢TYPES

48 43 Response for INQUIRE LIST OF ASSOCIABLE TRIGGERS

48 44 Response fori*INQUIRE LOCATOR CAPABILITIES

48 45 Response for INQUIRE STROKE CAPABILITIES

48 46 Response, for INQUIRE CHOICE CAPABILITIES

48 47 Response for INQUIRE PICK CAPABILITIES

48 48 Response for INQUIRE STRING CAPABILITIES

48 49 Response for INQUIRE LIST OF AVAILABLE INPUT
GHARACTER SETS

48 50 Response for INQUIRE RASTER INPUT CAPABILITIES

48 51 Response for INQUIRE LIST OF PERMITTED RASTER SPPT
CENTRE SEPARATIONS

48 52 Response for INQUIRE GENERAL CAPABILITIES

48 53 Response for INQUIRE LIST OF SUPPORTED GENERAL
MEASURE FORMATS

48 54 Response for INQUIRE ECHO OUTPUT CAPABILITIES

48 55 Response for INQUIRE LIST OF ECHO OUTPUT ECHO TYPES

48 56 Response for INQUIRE LIST OF ECHO OUTPUT PROMPT TYPES

48 57 Response for INQUIRE LIST OF ECHO OUTPUT
ACKNOWLEDGEMENT TYPES

48 58 Response for INQUIRE LIST OF SUPPORTED GENERAL FORMAT
IDENTIFIERS

48 59 Response for INQUIRE RASTER CAPABILITY

48 60 Response for INQUIRE LIST OF SUPPORTED
DRAWING-MODE/TRANSPARENCY PAIRS

48 61 Response for INQUIRE LIST OF SUPPORTED
DRAWING-MODE-3/TRANSPARENCY PAIRS
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Table 8 - List of function/response representation opcodes
- (continued)

Responses for State List Inquiry Functions: Class 49

Class Id Function

code code name

49 1 Response for INQUIRE CONTROL STATE

49 2 Response for INQUIRE CURRENT PRECISION REQUIREMENTS

49 3 Response for INQUIRE VDC TO DEVICE MAPPING

49 4 Response for INQUIRE ERROR HANDLING

49 5 Response for INQUIRE MISCELLANEOUS CONTROQL-STATE

49 6 Response for INQUIRE LINE ATTRIBUTES

49 7 Response for INQUIRE LIST OF LINE BUNBLE INDICES

49 8 Response for INQUIRE LINE REPRESENTATION

49 9 Response for INQUIRE MARKER ATTRIBUTES

49 10 Response for INQUIRE LIST OF MARKER BUNDLE INDICES

49 11 Response for INQUIRE MARKER REPRESENTATION

49 12 Response for INQUIRE TEXT ATTRIBUTES

49 13 Response for INQUIRE LIST\OF TEXT BUNDLE INDICES

49 14 Response for INQUIRE TEXT REPRESENTATION

49 15 Response for INQUIRE«KILL ATTRIBUTES

49 16 Response for INQUIRE, PATTERN DIMENSIONS

49 17 Response for INQUIRE PATTERN

49 18 Response for INQUIRE LIST OF PATTERN INDICES

49 19 Response for INQUIRE LIST OF FILL BUNDLE INDICES

49 20 Response for INQUIRE FILL REPRESENTATION

49 21 Response for INQUIRE EDGE ATTRIBUTES

49 22 Response for INQUIRE LIST OF EDGE BUNDLE INDICES

49 23 Respanse for INQUIRE EDGE REPRESENTATION

49 24 Response for INQUIRE OUTPUT STATE

49 25 Response for INQUIRE OBJECT CLIPPING

49 26 Response for INQUIRE LIST OF ATTRIBUTE SET NAMES IN
USE

49 27 Response for INQUIRE COLOUR STATE

49 28 Response for INQUIRE LIST OF COLOUR TABLE ENTRIES

49 29 Response for INQUIRE FONT LIST

49 30 Response for INQUIRE CHARACTER SET LIST

49 31 Response for LOOKUP ASPECT SOURCE FLAGS

49 32 Response for INQUIRE SEGMENT STATE

49 33 Response for INQUIRE LIST OF INHERITANCE FILTER
SETTINGS

49 34 Response for INQUIRE CLTPPING TNHERITANCE

49 35 Response for INQUIRE LIST OF SEGMENT IDENTIFIERS IN
USE

49 36 Response for INQUIRE INDIVIDUAL SEGMENT STATE
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