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Foreword

ISO (the International Organization for Standardization) and IEC (the Inter-

national Electrd
worldwide stan
IEC participate

technical Commission) form the specialized system for
dardization. National bodies that are members of ISO or
in the development of International Standards through

technical committees established by the respective organization to deal

with particular
mittees collabo
izations, govern
also take part i

In the field of in
technical comm
by the joint tec
ing. Publication

fields of technical activity. ISO and IEC technical com-
Fate in fields of mutual interest. Other international organ-
mental and non-governmental, in liaison with 1SO and IEC,
the work.

formation technology, ISO and IEC have established a{oint
ittee, ISO/IEC JTC 1. Draft International Standards adopted
hnical committee are circulated to national bodies\for vot-
as an International Standard requires approval by at least

75 % of the national bodies casting a vote.

International St
Committee ISO

ISO/IEC 9637 q
formation techi
dialogues with
— Part 1: Cha
— Part 2: Bin4

Annex A forms

information only.

andard ISO/IEC 9637-2 was prepared by-Joint Technical
IEC JTC1, Information technology.

onsists of the following parts,_under the general title /n-
ology — Computer graphics. —“Interfacing techniques for
graphical devices (CGl) — Data stream binding

racter encoding

ry encoding
an integral part of this part of ISO/IEC 9637. Annex B is for

iv
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Introduction

pose

e Binary Encoding of the Computer Graphics Interface (CGI)s) ISO/IEC 9636,
ovides a data stream representation of the CGI function syntax that can be
timized for speed of generation and interpretation, while still pfroviding a
andard means of interchange among computer systems. (The encoding|uses

nary data formats that are more similar to the datd_representatioms used
thin computer systems than the data formats of th& other encoding$.

EoTwnwnoT -

%2)

me of the data formats may exactly match those’of some computer systems. On
st computer systems processing requirements’for the Binary Encodipg will be
hbstantially lower than for the other encodings.

wn B

h cases where a computer system's architecture does not match the jtandard
brmats used in the Binary Encoding,.and where absolute minimizatiop of
rocessing requirements is critical, ‘and where interchange among digsimilar
ystems does not matter, it may be more appropriate to use a privatge encoding,
pnforming to the rules specified in ISO/IEC 9636-1.

QO NI

Q

bjectives

—3

his encoding has theé,following features:

a) Partitioning of parameter lists: function/response represeptations
are coded in the Binary Encoding by one or more partitions [(see clause
4);. the first (or only) partition of a representation contgins the
opcode (class code and id code);

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

c) 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;

d) 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) Extensi
designe

f) Format
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bility: the arrangement of opcode class and id values has been
d to allow future growth;

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,
specifi

h) Packed

value, &

closely

i) Encodir
functid
functid

i) Respons
differe
However
manner

k) Lists ¢
of any

Relationship to other standards

This encodi
Metafile Bix
is identica
encoding wi
parameters
extension m
CGM Binary

The floatin
is that in

The represe
the rules o

For certain
ranges as b

efficient encoding is possible. For each run a cell count is
ed followed by the colour (or colour index);

list encodlng optlon if ad]acent colours do not have the same

as p0551ble,

g of soliciting functions: the assignment of opcodes to
ns which require a response has been designed so that all, such
ns can be recognized by a CGI interpreter;

e Data: responses to soliciting functions have been assigned
nt opcodes from their associated soliciting functiens.

, the response opcode can be derived in a straightforward
from the soliciting function opcode;

f data: there is a standard technique for ‘representing lists
type of data (with a few specific exceptions);

g is guided by the same objectives as the Computer Graphics

ary Encoding, ISO/IEC 8632-3:1992. For each CGI function which
in both semantics and parameterization to a CGM element, the

1 be identical. That is{) the opcodes will be identical and the

ill use the same data‘type and appear in the same order. The

chanism defined in-this encoding is also compatible with the

ncoding.

point representation of real data in this part of the Standard
SI/I1EEE 754-1986.

tation-of-character data in this part of the Standard follows
I1SO_646 and ISO 2022.

functions and response data the CGI defines parameter value

will be defined using the procedures establlshed in ISO TR 9973.

vi
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Information technology — Computer graphics —
Interfacing techniques for dialogues with graphical

devices (CGl) — Data stream binding——

Part 2:
Bimary encoding

1 $oope

Thig part of ISO/IEC 9637 specifies a Binary Encoding of the Computer |Graphics
Intgerface (CGI) data stream. For each of the function syntaxes in clause 5
and|clause 6 of ISO/IEC 9636-2, IS@ZIEC 9636-3, ISO/IEC 9636-4, ISO/IEC
9636¢-5, and ISO/IEC 9636-6, an encoding is specified in terms of an opcode and
a sequence of parameters of specified data types. For each of these data
typés, an explicit representation in terms of bits, 8-bit and 16-bit ¢ntities
is specified. For some data-types, the exact representation depends ¢n a type
andfor precision for the data as used in the data stream.

The |Binary Encoding.of the Computer Graphics Interface data stream will, in
many circumstances; - reduce the effort required to generate and interpret the
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 I[SO/IEC 9637. At the time of publication,
the editions indicated were valid. All standards are subject to revisions, and
parties to agreements based on this part of ISO/IEC 9637 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 wvalid
Internationad—Stendards—

ISO/IEC 64611991, 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.

ISO/IEC 794p:1985/Amd.1:1991, Information processing systems - Computer graphics -

Graphical Ken

ISO 8632-1:1
transfer of pi

[SO 8632-3:1
transfer of pi

[SO/1EC 9636
for dialogues
profiles and c

nel System (GKS) functional description - Amendment I

rture description information - Part 1: Funetional specification.

cture description information - Part.3:"Binary encoding.

-1:1991, Information technology — Computer graphics - Interfacing tec
with graphical devices(CGH.'- Functional specification - Part I: Ov
pnformance.

ISO/1EC 9636-2:1991, Information.technology - Computer graphics - Interfacing tec

for dialogues

[SO/IEC 9636-3:1991,

for dialogues

[SO/IEC 9636-4:199%;

for dialogues

with graphical devices(CGI) — Functional specification — Part 2: Control.

Information technology - Computer graphics — Interfacing tec
with graphical. devices(CGI) — Functional specification - Part 3: Output.

Information technology - Computer graphics - Interfacing ted
with graphical devices(CGl) - Functional specification — Part 4: Segments.

ISO/IEC 963
for dialogues

b~571991

Information technology - Computer graphics - Interfacing ted
- . . . . 2 '

992, Information technology — Computer graphics — Metafile for the storgge and

992, Information technology — Computer graphics — Metafile for the storgge and

hniques
erview,

hniques

hniques

hniques

Aniques
choing.
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Normative References

[SO/IEC 9636-6:1991, Information technology — Computer graphics - Interfacing techniques
for dialogues with graphical devices(CGI) - Functional specification — Part 6: Raster.

[SO/IEC 9637-1:1992, Information technology - Computer graphics - Interfacing techniques
for dialogues with graphical devices(CGl) - Data stream binding — Part 1: Character encoding.

ISO/IEC TR 9973:1988, Information technology - Computer graphics -~ Procedures for
registration of graphical items.

ANSI/IEHE 754, Standard for Binary Floating Point Arithmetic.
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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 octet: 8-bit entity in which all bits are significant. The bits are numbered
from 7 (most_significant) to 0 (least significant).

3.3 word: 16-bit entity in which all bits are significant. The bits are“nUmbered
from 15 (mos|t significant) to O (least significant).

3.4 word-aligned: An entity is word-aligned when it begins on &\ word (16-bit)
boundary within the data stream.

NOTE - Within [this part of ISO/IEC 9637, the terms "octet", "word", and word-aligned" have bpecific
meanings. Theske meanings may not match those of a particular computer system¥on which this encgding of
the data stream is used.
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4 (Qverall structure

This encoding specifies representations for each of the CGI functions

9636 as well as any associated responses. A function representation is t
representation of a function with its In parameters.
the encoded representation of the Out parameters of a soliciting function

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

of ISO/IEC
he encoded

A response representation is

4.1 Gendral form of the data stream

All fun
scheme.

ction representations in the data stream are encoded ~using

These are represented as variable length data structuces,” each
of opcode information (function class plus function id) designating the
function representation, the length of its parameter data and\finally thg
data itdelf (if any).

a uniform
consisting
particular
parameter

All response representations in the return data streamy\dre encoded using the same

uniform
consisti
particul
finally

scheme. These are represented as variable(léngth data struct
ng of opcode information (response class plus response id) desig
ar response representation, the length _ofY its return parameter
the data itself.

4.2 Gengdral structure of the Binary Encoding
The octe
Binary H
sequent i
the Bing
field,
this par
represern
response

bt is the fundamental unit of\organization of the binary data st
ncoding of the CGI data stream is a logical data structure consi
al collection of octets. ~Fields of two different sizes are defi
ry Encoding structure. *.These two sizes correspond to the octet
ind the word, a 16-bit- field. These fields are used in the r¢
t of [SO/IEC 9637 Afer illustrating the contents and structure o
tations and parameters. The parameter list
representation.is expressed as a number of octets.

q

To optin
data st
even nun
Encoding

ize processing of the binary data stream on a wide collection of
eam function and response representations are required to cons
ber of~octets. This forces the alignment of representations in
datastream to word boundaries. It is necessary to pad a repi
with null ,dactets or bits to the word boundary if the parameter data doe

ires, each
nating the
data and

ream. The
sting of a
ned within

an 8-bit
mainder of
f function

length of a fiynction or

computers,
ist of an
the Binary
esentation
s not fill

to such [a<boundary. This padding of an extra octet or bits does not

affect any

parameter I1ST Tengtil counts witnin 4 representatlon.

Parameter data can be organized into subgroups called partitions. Part
used to accommodate parameter data larger than that supported by
long-form representation, as described below. Partitions need not begin
boundary. '

1tions are
the basic
on a word
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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: |4T T l 1 | l l |
msb Isb
word: T ITIITLLIIIITILI
msb Isb

Figure 1 - Bit numbering for octets and words

[f the congecutive bits of the binary data structure are( mumbered 1..§, the
consecutive | octets are numbered 1..~/8 (rounded to nexf{s integer), and the
consecutive words are numbered 1..~/16 (rounded to next imteger), then the llogical
correspondence of bits, octets, and words in the bidary data structure |is as
illustrated [in table 1.

Table 1 - Binary data structure

Data stream Octet Word
bit bit bit
number numbexr number
1 b7/0ctetl b15/word1
é bO/ocietl b8/w6rd1
9 b7/octet2 b7/word1l
16 bO/ocietZ bO/wérdl
1.7 b7/octet3 b15/word2
24 bO/ocietB b8/w6rd2
25 b7/octet4d b7/word2
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Encoding
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functions

4.3 Encoding functions

-2:1992 (E)

Overall structure

The function descriptions in clause 5 and clause 6, as well as the formal grammars,

of ISO/IEC 9636-2,

9636-6 ,

the function name and the
data types and value ranges.
clause 5 and clause 6 is s
e

encoding

The Bing
the parg
function
paranets
one Or I
data st
an indef

CGI  fur
represen
paramete
Their O
response
by the (

The form

ISO/IEC 9636-3, ISO/IEC 9636-4, ISO/IEC 9636-5,
provide the basic syntax needed to encode each CGI function.
input and output parameters,

Th

ignificant. This is the exact order in which

(

ry Encoding scheme has two basic components:

meter data. The representation header provides informatien concg
opcode (function class and function id) and the amount (in

r data that is being supplied in the function representation.

nore function representation headers for each function representat

eam. There may be no parameter data, a fixed amgunt of parameteg

inite amount of parameter data depending on the function being rep

cases are specifically detailed.

the representation

ctions and their In parameters, if ahy, are encoded as
tations consisting of one or more representation headers followed
r data. Functions with Out parameters),~are called soliciting
it parameters are considered responsé/ data and are encoded in 4§

representation, consisting of one or more representation headerj
Jut parameter data. (See 4.5.)

ats of the various function and response representations and the

their encoding into the binary data @tream are described below.

4.3.1 Ge

Represen
represen
represen
with re
class a

heral structure of the representation header

tations in the . Binary Encoding have four forms basic
tations, basic long-form representations, extended
tations and extended long-form representations. The forms differ
ard to the améunt of parameter data accommodated and the number o

functionid values accommodated. Specifically, the differences

the _short-form representation always contains the complete
representation, including its parameter list data. The

and

[SO/1EC
ey contain

along with their abstract
The order in which the parameters are specified in

they will
parameter

header and
erning the
pctets) of
There are
ion in the
r data or
resented.

function
by any In
functions.
L separate
;. followed

rules for

short-form
short-form

in format
f function
are .

function
long-form

representation is used to supply an indefinite amount of paran

eter data

through the use of data partitions;

the short-form representation only accommodates parameter list d
30 octets in length.
to 32767 octets per data partition with an indefinite number of pa

ata up to

The long-form representation accommodates lengths up

rtitions.

the basic form representations accommodate only 14 function classes and 127

function ids. The extended form representations accommodate an
number of function classes and function ids.

unlimited
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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 badic short-form, the representation header consists of a singlg word
divided into| 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 1 || func. class | function id [ parm list lenl{

o]

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

The fields ip the basic short-form representation header. are as follows:
bits| 15-12 function class (value range 0-14)

bits| 11-5 function id (value range 0-127)

bits| 4-0 parameter list length:.~the number of octets of
parameter data that folMow for this command (value
range 0-30)

4.3.3 Basic lqng-form representation héader

The represeptation header of. ‘the basic long-form representation consists of two
words. The|first word of .the basic long-form representation has the same stfucture
as the firs{ word of the(basic short-form representation with the differencp that
the parametqr list length field contains the binary value 11111 (decimal 31)) This
value indicqtes that «the header is a basic long-form representation header |rather
than a basi¢ short-form representation header. The second word contains the |length
of the folllowing. parameter data partition and a flag that indicates {f the
parameter dqta partition is followed by another data partition or not.
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Encoding functions Overall structure

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) |partitions
specifids the length of that partition in octets and not the length of-the complete
functiorl representation data. Partitions need not start on a "word| boundary,
thereforle no padding octet needs to be appended to the data in‘a datal partition

which cdntains an odd number of octets for its parameter list length.

15 14 13 12 11 10 9 8 7 6 5 4 3 2 41 O

Word 1 func class | function id [1_1v1 1 1
Word 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 class (value range 0-14)

bits 11-5 function representation id (value range 0-127)

bits 4-0 bimary value 11111 (decimal 31) indicating long{form
Word 2

bit 15 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)-

z 11
(v T oe
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ture Encoding functions

4.3.4 Extended-form representation header

The extended-form representation header is composed of one or more extender headers

followed by

[f the last header

referred to

a basic long-form header,

either a basic short-form or a basic long-form representation header.
is a basic short-form header, the representation header is
as an extended short-form representation header. If the last header is
the representation header is referred to as an extended

long-form representation header.

The first

15) in the
bits 12 thi
field. The
final exten
value of ze
there are m
is the fina
the basic

header, ind
function cl
be used in

€

An extended
the bits in|
As each ex
encountered
the higher
the data st
basic func
appended to
code. An e

Extender hd
transmitted
higher-orde
extender he
extender he

decimal
header,
in this
FS), a
i th the
s that
at this
one of

xtender header is recognized by having a binary value of 11114(
field normally containing the function class code in a basi¢

ough 15. FEach succeeding extender header also has this value

extender header is also composed of an extension field selector

sion header flag (FE), extension data, and a six bit gonstant w
0. A value of 1 for FE, bit 10 of the extender header, indicat
pre extender headers to follow. A value of 0 for FE“Yndicates th
| extender header and the next word in the data/stream will be
representation headers. A value of 0 for FS,'\bi¥t 11 of the ektender
icates that the extension data is to be . 4sed in constructing the
ass code. A value of 1 for FS indicates that’ the extension datg is to
constructing the function id code.

function class is constructed from the extender headers by appending
the extension data to the bits inothe class code already accumplated.
tender header that composes a pavticular extended function class is
in the data stream, the extension data bits are accumulated. That is,
order bits are encoded in the)extender headers encountered earfier in
ream. The bits in the classtcode field of the short-form or lopg-form
fion respresentation header’ trailing the last extender header are
the accumulated function, class value to form the final functiom class
ctended function id code “is constructed in the same manner.

can be
s the
if the
ith the

aders for constructing function class and function id codes
in any order relative to one another as long

-bits-first pule is followed. That is, it does not matter

nders forming,d function class code are transmitted intermixed w

hders forming a function id code.

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

| 11 1 1 [ FS] FE[extension datal0 0 0 0 O

Figure 4 - Format of an extender header.

The fields in the extender header are as follows.

Note th@t while the function class code field of a representation heade
an exceptigq

uses the
when th
set of

with a I

Also nof
not nec
opcode.

Theoret |
part of
number

accumuldg
allows 1

IS0/ 1EC 9637-2:1992 (E)

rall structure

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

b binary value 1111 to indicate an extender header,
value of this field is 4n the basic header representation that
pxtender headers. This(is the only means of specifying a func
inary value of 1111 (deeimal 15) in bits 15-12. (See clause B.8.

»}

v

e that the use of“extender headers to specify the class and id
pbssarily result
Refer to annéx“B for examples.

cally, this-'extension technique is infinitely extensible, however
[SO/1EC:98637, a CGI interpreter will be expected to parse only
pf extender headers. Specifically, no CGI interpreter will be e
te more than two extension data fields for extending the class ¢

of/ 16384 possible class code values. Likewise, no CGI interpref

expec ted

] ; . i oot .

code and no assigned id code will exceed 65535 (16-bits in size).

in a unique Binary Encoding of a particular repr

r normally
m is made
follows a
tion class

codes will
esentation

for this
a limited
xpected to
ode. This
er will be
ng the id

Ll
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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
parameter types are as specified in 5.2.10 of ISO/IEC 9636-1. Parameters are
encoded in a function representation in exactl h r listed
in a CGI [function description in clause 5 of ISO/IEC 9636-2, ISO/IEG" P636-3,
[SO/IEC 963¢-4, ISO/IEC 9636-5, and ISO/IEC 9636-6. There are a few exeeptlons to
this rule. |These special cases are described in 6.1.

Every representation is constrained to begin on a word boundary. This necespitates
padding a rgepresentation with a single null octet at the end if (Gt contains|an odd
number of octets. In addition, in function representations with parameterq whose
precisions |are shorter than one octet (i.e. those containing a 'local |[colour
precision’ [parameter) it is necessary to pad the low ordér bits of the last
data-containing octet with null bits if the data does net/fill the octet. [In all
cases, the| parameter list length is the count of ectets actually confaining
parameter dgta - it does not include the padding octet if one is present.| It is
only at thel end of a representation that padding 4% performed, with the exgeption
of the fungtion representations and response representations which encodg their
colour speclfier list using the run length listimode or the packed list mode (See
6.1.7.)

4.5 Encoding function response data

CGI functidns which have Out parameters are called soliciting functions.| These
functions rpturn the Out parameter “values in associated response representftions.
The functign id code for a.(soliciting function and its associated rgsponse
representatjon are identical. ( The class code for each of these differs only|in bit
4 of the apcumulated class code. In the response representation, this bi{ has a
value of 1 in the funefion representation, this bit has a value of 0 The
response cllass code is ;derived by adding decimal 16 to the soliciting fpinction
class code.

All solici{ing CGD" functions have as their first return parameter a rgsponse
validity value.<“When the response validity is INVALID, no additional |return
parameters heed-'to be encoded in the response representation. If any other|return
parameters hAre” present in the response representation, they should be regainded as
undefined.

12
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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 5=1 and bit 4=1 in their class code. (See annex A.)

13


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

1SO/1EC 9637-2:1992 (E) ©|S0/IEC
5 Binary Encoding primitive data forms
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.

SI Stgmed—trteget

UI Unsigned Integer

0 Octet

FX Fixed Point Real

FP Floating Point Real
Each of thede primitive data forms (except Octet) may be used imya variable|number
of precisigns. CGI functions have been defined to effe€t changes in| these
precisions. | (See 6.1.1.)
The followipg terms are used in the following diagrams.whén displaying the form of
numeric valdes.

msb Most significant bit

isb Least significant bit

S Sign bit (0 = non-negative; 1 = Regative)

where the sign bit (S) is the high ordercbit for signed integer values.

The primitive data forms in the following diagrams are illustrated for the case
that the pafameter begins on a data stream word boundary. In general, parpmeters
may align oh odd or even octet boundaries because they can be preceded by an|odd or
even number |of octets of other parameter data. Function representations confaining
a local colpur precision parameter may have parameters shorter than one octpt. It
is possible| in such cases that”the individual parameters will not align on octet
boundaries.| (See 6.1.7.)
5.1 Signed Integer
Signed Intg¢ger _data forms are represented in two's complement format. Four
precisions #gre(ayailable for Signed Integers: 8-bit, 16-bit, 24-bit and 32-bfit.

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 O

o] 3 . lohloT
|-Jl vaLluc L LDU|U|

g

.
7,

e ] L1
valldT L +v.1

5.1.2 Signed Integer at 16-bit precision

Each value occupies two successive octets.
The range is -32,768 < value < 32,767. The sign bit is 1 forOnegative values.

15 14 13 12 11 10 9 8 7 6 5 4 32 1 0

Word |1 S value i Ish
Word |2 S value i+l 1sh

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 negatjve values.

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

Word |1 S| value i
Word |2 value i 1sb[S] value i+l
Word |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:
24-bit and 32-bit.

5.2.1 Unsigne

Each value o

d Integer at 8-bit precision

cupies 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 Unsignef Integer at 16-bit precision
Each value ofcupies two successive octets.
The range is|0 < value < 65,535.
15 14 13 12 11 10 9 8 7 6 56 4¢3 2 1 O
|msb value 1sb|
5.2.3 Unsigned Integer at 24-bit precision
Each value ofcupies three successive octets.
The range is|0 < value < 16,777,215.
15 14 13 12 11 1W0O-9 8 7 6 5 4 3 2 1 O
Word 1 |msb value i
Word 2 value i 1sb|[msb value i+l
Word 3 value i+l 1sb|
5.2.4 Unsigned Integerat 32-bit precision
Each value ofcupies four successive octets.
The range is| O <“value ¢ 4,294,967,295.
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 O
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 Fixed Point Real
Fixed Pgint Real data forms are composed of a single Signed Infeder |data form
followed by a single Unsigned Integer data form. The first integer represents the
whole pdrt and the second integer represents the fractional part. 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 value occupies 4 successive octets. The first 2 octets form a 16-pit Signed
Integer data form. The remaining 2 octets form a 16-bit Unsigned Integer |data form.

15 14 13 12 11 10 9 8 706/5 4 3 2 1 0

Word f1 S| Whole part 1sb
Word P msb Fraction part Isb

5.4.2 Fixed Point Real at 64-bit precision

Each vallue 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 data form.

156 14 13\ 12 11 10 9 8 7 6 5 4 3 2 1 0

Word [ |S] Whole part
Word P Whole part 1shb|
Word B | msb Fraction part
Word 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 }

for 32 bits: real value = SI + {216}

{ur }
for 64 bits: real value = SI + {232}

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

5.5 Floating [Point Real

Floating Pojint Real data forms are represented in the fleating point forpat of
ANSI/IEEE sfandard 754. This format contains three parts:

- a sign bit;
- a bjased exponent part;
- a fraction part.

Two precisigns may be specified for Floating Point Reals: 32-bit or 64-bit|. The
32-bit precfision occupies 4 successive octets. The 64-bit precision occupies 8
successive qctets.

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 follows:

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

2) |The way the parameter type is constructed in terms of fhe prinitive data
forms, the CGI basic data types or other CGI abstract, data types, at the
appropriate precisions. The order in which the prifmitive data| forms and
basic or abstract data types are constructed is important. The |precisions
are those defined in clause 5, ISO/IEC 9636-2. /Refer to clause| 8 for the

3)

In ta

default precisions for this encoding;

The formula for computing the number of octets required to rep
instance (occurrence) of the given parameter, at the given precisi

ble 2, the following sample notatiomwill be used:

- n0 denotes 'n' octets;

- 3UI denotes 3 unsigned integers;

- E,I,R denotes an enumerated value, an integer and a real;

VDC,VDC denotes a pairvof VDC values.

resent one
on.
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Table 2 - Representation of basic data types

®]1S0/1EC

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 nrecician
(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 (Note 4)
precision (16-bit)
[ SI at integer ip/8
precision (ip)
1CO (Note 5)
IF8 SI at fixed 1
precision (8-bit)
[F16 SI at fixed 2
precision (16-bit)
IF32 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 FX ‘at VDC
real pregision (vrp) sum(vrp)/8 (Note 6)
NOTES
1 A dirpct cofour is a triple of values, each of which is abstractly
a reafl\if the range [0,1]. This value is normalized onto the
uns ighedTange 1o 29%P=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.)
Data records are encoded as a count (unsigned integer) followed by
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.

octets of data.

(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.
. g : H . . 1 ’

bnumerated is assigned value 1, and so on. Special enumerated

assignments have been made for the INHERITANCE FILTER filter

Eelection 1ist parameter. (See 6.1.4.) Private (non-standard)

alues of enumerated parameters shall use negative integers.

5 fhe abstract data type ICO, input colour, obtains its representa-
Lion and precision based on the Colour and Bits Per Colour entrigs
in the Raster LID State List. When Colour is YES, realizationi\ds
identical to CD with local colour precision = Bits Per ColoUn.
Nhen Colour is NO, realization is UI at Tocal colour precisjion =
Bits Per Colour. When Colour is YES, realization is 3UI at local
Folour 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.\‘The symbol "sum(rp)"
in the table indicates the sum of the numbersof bits specified in
Lhe two components. The same considerat/ions apply to the encoding
bf the VDC REAL PRECISION function and the symbol "sum(vrp)" in the
Lable. The VDC REAL PRECISION cont®oel function representation may
cause 'vrp' to be updated in the“body of data stream. (See 6.1.1.)

7 Fhe abstract data type VDC,-\a-single VDC value, is either a real
br an integer, depending-on the VDC TYPE in effect.

8 btrings are encoded.as a count (unsigned integer) followed by
bctets of charactier) data. The symbols UI,n0 in the table refer to
Lhe octet count\followed by 'n' octets. Each character obtains its
representationbased on the character set and character coding
hnnouncer~gontrols in effect. This may result in characters which
bccupy.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.)

9 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
data type| primitive forms and Formula for computing number of
1 abstract data tvpes octets per parameter data type
ASN €SN bbllj:)//?)
BN CSN csnp/8
Co CI cip/8 (Note 1,2)
or or
CD 3*dcp/8 (Note12/3)
CS E,S 2 + (n+1) or (n+3) (Note '4)
DC IF16 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
ISC 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 VG 2*sum(rp/8) (Note 7)
or (Note 9)
2*ip/8
NOTES

The abstract data type CO, a colour value, is either direct colour
(CD) or indexed colour (CI), depending on the parameter value of
the function COLOUR SELECTION MODE.

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-17.

4 Data records are encoded as a count (unsigned integer) followed hy
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 record.-and thus
follows the rules for encoding data records. (See 6.1%.2%)

7 The REAL PRECISION function is encoded as 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 encoding
of the VDC REAL PRECISION function and.th@ symbol "sum(vrp)" in the
tables. The VDC REAL PRECISION controlfunction 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 an\iiteger, 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 EncodinL; the precision functions

The CGI Birfary Encoding contains functions which are not specified ™im I$0/IEC
9636. These|encoding-specific functions are the precision setting funcpions.| They
exist in order to specify the details of encoding the data stream passed over the
communications link between a CGI Generator/Interpreter pair witlhTrespect fo CGI
data types which admit variable precision. If these functions aré not presenf in a
CGI Binary Hncoding data stream, the default precisions are @ssumed. (See ¢lause
8.)

The generatijon and use of these precision functions is ‘directly dependent ¢n the
client's requirements for numerical precision in reppesenting and communigating
information |in CGI data streams. The client's requirements are specified in the
CGI numericpl precision requirement functions.(“These requirements are gither
expressed iﬂ. terms of base 2 logarithms or number of bits, depending on the

particular flunction. Using the client's requitements, a Generator of a CGI Binary
Encoding maKes an independent decision regarding which Binary Encoding sppcific
precision willl satisfy the client's needs, - Note that the Generator need not|match
the client's requirements exactly; the Generator need only use a precision|which
satisfies the client's requirements.\> Once the Generator has decided upon a
precision to| use, the Generator shallOset the precision by encoding the appropriate
Binary Encoding precision functionlinto the CGI data stream (if it differs frpm the
currently sdt precision). [f the Generator decides that the client's pregision
requirements| must be satisfied“By a precision which differs from the current|ly set
precision, [fhen the corresponding Binary Encoding specific precision fupction
representatipn shall be placed into the data stream immediately after the pregision
requirement [function representation.

NOTE - A numerfcal preciston requirement function invoked by a CGI client is always encoded into[the CGI
data stream.
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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

VD(¢ (integer) VDC INTEGER PRECISION VDC INTEGER PRECISION
REQUIREMENT

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

CD COLOUR PRECISION REQUIREMENT COLOUR PREGISTON

CI COLOUR INDEX PRECISION COLOUR INDEX PRECISION
REQUIREMENT

CSN CLIENT SPECIFIED NAME PRECISION| CLIENT,SPECIFIED NANE
REQUIREMENT PRECISION

I INTEGER PRECISION REQUIREMENT INTEGER PRECISION

IX INDEX PRECISION REQUIRMENT FNDEX PRECISION

R REAL PRECISION REQUIREMENTS REAL PRECISION

6.1.1.1 Binary Encoding precision functions

This supclause defines the abstract functional specifications for the [CGI Binary
Encoding specific precision functions. Each function shall be encoded adcording to
the general Binary Encoding rules (seée 4.3), utilizing the opcode and parameter
basic data type assignment tables (see tables 2 and 8).

Each fungction description consists of:
-~ |function name;
—— |input parameters, dlong with their abstract data types (note, Id indicates

that the parameter values are provided by the CGI Generator);
-- |effect of the function.

VDC [NTEGER{PRECISION

Parameters:
InTl VDC integer precision specification (8,16,24 or 32) ]

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:
Th¢ VDC Real Precision value in the CGI Generator and CGI dumtefpreter
st}te information is set to the value specified. It appliés o the
op¢rands of basic data type VDC for subsequent transactions ih both

ditections when the VDC type is REAL.

The field widths are specified in number of bits. The-legal combimpations
of |parameter values for the resulting real precision$ are:

Exponent Fraction
_Horm Field Width Field Width Resulfing 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

COLOUR |PRECISION

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

Effect:
Theg Colour Precisien-value in the CGI Generator and CGI Interpretei state
information is set to the value specified and applies to the operdnds of
bagic data type,;CD (colour direct) for subsequent transactions ip both
digections.

COLOUR |INDEX PRECISION

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

Effect:
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.

26


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

©1S0/1EC I1SO/1EC 9637-2:1992 (E)

Special Binary Encoding rules Representation of abstract parameter data types

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 and CGI

Tnfnrprpfcxr state information is set tao the wvalue cpnr-ifiorl and applies to
the operands of the basic data type CSN (client specifi€d| name) for
subsequent transactions in both directions.

INTEGER PRECISION

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

Effeqt:
The Integer Precision value in the CGI Generator and CGI Interpfreter state
information is set to the value specified and applies to the ¢perands of
data type I (integer) for subsequent transactions in both directfions.

INDEX PRECISION

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

Effeqt:
The Index Precision™wvalue in the CGI Generator and CGI Interpreter state

information is set\to the value specified and applies to the o¢perands of
basic data type .IX/(index) for subsequent transactions in both dfirections.
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REAL PRECISION

Parameters:

In
In

In

Effect:

The
inf
bas

The

of

form of representation for real
field width for exponent or
whole part(including sign bit)
field width for fraction or
fractional part

(FLOAT PT, FIXED PT)
(9,12,16 or 32) I

(23,52,16 or 32) [

Real Precision value in the CGI Generator and CGI Interpreter
ormation is set to the value specified and applies to the 'opera
ic data type R (real) for subsequent transactions in both directig

field widths are specified in number of bits. The legal combin
parameter values for the resulting real precisions are-

Fraction
Field Width
23

52

16

32

Exponent
Field Width
9
12
16
32

ResultingReal Precision
32-bi® floating point
64<bit floating point
32<bit fixed point
64-bit fixed point

orm

== 0O 0O

6.1.2 Encodir

String, fixq

followed by

parameter li

short-form

records up {
octets per S

The short-f
range 0...2
containing

count word)
a flag that

NOTE

successive octets.
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g strings, fixed strings and data recerds

d string, and data record .parameter data are encoded as an octet
the data. The encoding(of the count is similar to the encoding
st length for functioniand response representations in that ther
hind a long-form. _The' short-form only accommodates strings an
0 254 octets in length; the long-form accommodates lengths up to
tring or data partition with an indefinite number of partitions.

rm representation consists of an octet containing the count

b4 decimal““followed by the data. The long-form consists of an
the decimal value 255 followed by two successive octets (formi
whichcontain the length of the following string or data partiti
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the
word

composed of a partition flag and the partition's octet length in the same format.

The part

6.1.2.1 H

Data reg

specific

is encod
Each sud

is of d
sub-seq
paramet
precisi
the usud
type.
mode are

elrs of that

|

ition flag values are listed below:

0 denotes 'final' partition; this partial string
record completes the

data record parameter

o

or data
string or
data.

Hhs—pattat—stri
record will be fo
another partial &trir
record.

ncoding data record contents

cords use the basic data types, plus data type, VC and binary
data type CL, and have internal structure.
ed as an ordered set of sub-sequences of parameters of a given
h sub-sequence is introduced by a header consisting of two items:
hta type Index (IX), indicating the data‘type for the paramete
nce; the second is an Integer (I)¢eobunt for the number of
type. The header is enéedéd in accordance with t}
for Index (IX) and Integer (I). :The following parameters are
| manner according to the encoding” rules for parameters of the
n particular, data types subject to type, precision, or a spd
encoded in accordance with the“relevant controls in effect.

or data
| lowed by
1g or data

i

encoding

The content of a data record

data type.
the first
rs in the
following
ne current
encoded in
specified
cification
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Table 5 - Data type index assignments within data records

Value Data tvpe

1 D (Data Record)
2 CI (Colour Index)
3 CD (Direct Colour Value)
4 CSN (Client Specified Name) (Note 1)
5 E—Emumerated)
6 [ (Integer)
7 ICO (Input Colour)
8 [F8 (Fixed 8-bit Integer)
9 [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)
21 CL (Colour Specifier List)
NOTES

1 Data type CSN (Client Specified:Name) 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 Strinlg parameters and character sets

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

S (String):
MESSAGE ECHO REQUEST STRING
TEKXT DEQUEUE STRING EVENT
APPEND TEXT AWAIT EVENT QUEUE TRANSFKFER
RESTRICTED TEXT PUT CURRENT STRING MEASURE
REQUEST STRING SET STRING DEVICE DATA
SAMPLE STRING UPDATE STRING ECHO OUTPUT
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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

INOIIIRE _TICT AF AVAITARIE TEYT EQONTS
LL‘\(ULL\L—‘ Ll gL L ANV IV L IR UL PR =ra Y L VIO

INQUIRE FONT CAPABILITIES

These parameters always use the fixed character set ISO/IEC 646 and are ngot subject
to control by the CHARACTER CODING ANNOUNCER.

6.1.3 Enlcoding <input class> input functions

Some of| the input functions are described in ISO/IEC 9636 in a ge¢neric
fashion| They differ depending on the logical inputydevice (LID) clasq, one
of : LOCATOR, STROKE, VALUATOR, CHOICE, PICK, STRING, RASTER or GENERAL{. In
this epcoding, these functions will be encoeded as separate function
representations. Likewise, any responses for {functions of this sort wil|ll be
encoded |as separate response representations.

6.1.4 INHERITANCE FILTER enumerated values

The general rule for assigning .an” integer value to an enumerated ik not
applicable to the filter list parameter of the function INHERITANCE KILTER
since the list is specified im‘tables by category. The integer values are
assigned to the filter list categories in the prescribed order of:
a) all Individua}l 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 inf this
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

0 CHARACTER SPACING ASE

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

D0 LINE BUNDLE INDEX

D1 LINE TYPE

02 LINE WIDTH

0.3 LINE COLOUR

D 4 LINE CLIPPING MODE

05 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

12 FHEE—COEOER

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 EDCE _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 Enfoding point\lists
Most pojnt 1ist representations do not explicitly contain the number of| points in
the lisf. (The number of points is implicitly known from the current VD¢ precision
value andithe parameter length value.

The exception is when the point list is not the last parameter of the function, 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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Special Binary Encod

6.1.6 Encoding transformation matrix components

The functions

SEGMENT TRANSFORMATION and COPY SEGMENT have as

©1S0/1EC

ing rules

their second In

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

a transiation portion (2x1VDC).

expressed as

a 3x2 matrix of the form:

P2 P3 P6

In the Binary Encoding, the transformation will be

where:

6.1.7 Encodir

The functio:
specifiers |
parameter.
the colour
the data st}
an exception
the data st
bits the cl
components

q

3

SELECTION MQDE

client's re
will satisfy
data stream
parameter.

A local co
soliciting f|
these functil

| P4 Ps P7

P2 through P7 are the second through seventh encodedypai
values for these functions
and
P2, type R, is the x scale component
P3, type R, is the 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 componert

g local colour precision

1s CELL ARRAY, PATTERN TABLE and :PIXEL ARRAY which include a
ist In parameter, also include a 9Tocal colour precision requiren
This parameter value specifies.‘the client's precision requireme
pecifiers thus enabling the compaction of the colour specifiers
eam. The Binary Encoding of this local colour precision requiren
to the general encoding rulées (see 4.3) because it is not encodq
ream. The client's requirement value expresses the minimum nun
ient requires in thedata stream to specify a colour index
pf an RGB triple for each colour specifier, according to the
in effect. Theé CGI Generator of the Binary Encoding usg
juirement valuetwto decide 1independently which local colour prg

the client s~needs. The Generator then encodes this value in
in the place,of the client-specified local colour precision requi

lour .precision requirement In parameter is also specified
unctions INQUIRE PATTERN DIMENSIONS and GET PIXEL ARRAY DIMENSION
ords,” the local colour precision requirement parameter value is {
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6.1.7.1 Encoding CELL ARRAY and PATTERN TABLE local colour precision

The local colour precision is encoded into
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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

ar0 to ronnacant tha cyinnan + C1 oan CN oo

\v s T A LUHLUUUIL\. CITO \WAv P up ey my JL \v s I HLUULQLUAL
[f the ¢urrent COLOUR SELECTION MODE is DIRECT, the integer local calour precision
value specifies the precision in which each of the RGB components™of [the colour
specifigdrs list is encoded. [If the value is =zero, then the./@OLOUR| PRECISION
indicategs the precision for the RGB components.
[f the ¢urrent COLOUR SELECTION MODE is INDEXED, the integer local coloun precision
value specifies the precision in which the colour indices of the colour |specifiers
list a{} encoded. If the value is zero, then the COLOUR PRECISION indicates the
precisidn for the colour indices.
The spegification of the local colour precision parameter for CELL |ARRAY and
PATTERN |TABLE is:

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

6.1.7.2 Hncoding PIXEL ARRAY local colour-precision
The locdl colour precision is encoded into this function representation gs a triple
of data|type I (integer) in pldce of the client-specified local colour| precision
requirenlent parameter.
Each infeger in the local““colour precision triple may be encoded as ope of the
following values:

1 to 327bits
or 0(to represent the current CI or CD precision.
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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.

If the current COLOUR SELECTION MODE is INDEXED, three integer local colour
precision values will be encoded but only the first integer value will specify the
precision i i o indi ifi i coded.
If the first integer value is zero, then the COLOUR INDEX PRECISION indicatps the
precision for the colour indices.

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

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

6.1.8 Colour ppecifier lists

A colour sgecifier list is encoded in the Binary £Encoding data stream| as a
structured data type consisting of a coding representdtion mode indicator fdllowed
by a compactled list of colour specifiers.

A colour sgicifier list shall be used to represént a parameter which is an arfray or
list of coldur specifiers or input colour specifiers in most, but not all, rglevant
CGI functions.

This form df colour specifier list encoding shall therefore be used fqgr the
following functions and parameters:

Function 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 PIXEL] ARRAY colour specifiers

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

Parameter

colour list

pattern colour specifiers

list of colour specifiers

list of direct colour specifiers

Function

COLOUR TABLE

PATTERN TABLE

INQUIRE PATTERN

INQUIRE LIST OF COLOUR TABLE ENTRIES

The colqur list parameter of COLOUR TABLE and the list of direct colour|specifiers
parameter of INQUIRE LIST OF COLOUR TABLE ENTRIES are encoded as lists|of direct
colour values according to the general encoding rules with no compaction of the
colour data. Refer to 6.1.9 for the special rules for encoding,th€ pattprn colour
specifigrs in the functions PATTERN TABLE and INQUIRE PATTERN TABLE.
6.1.8.1 Hncoding colour specifier lists
The Binary Encoding of the colour specifier listsCallows for the compaction of
large colour specifier lists. This is accomplished “4n one of two possibl¢ modes at
the local colour precision (see 6.1.7) for either indexed or diredt colour,
accordi to the COLOUR SELECTION MODE im effect. Two differept coding
represenftation modes are supported, packed 1igt"mode or run length list mode. The
represenjtation mode is encoded into the data stream as a value of dafta type E
(enumeralted). It follows the local colour precision parameter (see §.1.7) and
precedes| the actual compacted colour -sp€cifier values in the data stgeam. The
represenjtation mode may take one of two values:

0 run length listomode

1 packed list moede
For packed list mode, the ‘gelour values are represented by rows pf colour
specifiers packed together without padding. There may, however, be padding at the
end of f 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 length.
The colgur data thug Yoccupies 2ny([((p)(nx)—1)/16+1]) octets, where r, is the
number off colours perJrow, n, is the number of rows, p is the total numbér of bits
per colopr, and [x]i'denotes "the greatest integer in x".
For run |length-list mode, the data for each row begins on a word (16-bit|) boundary
and congisfs,® of run-length-lists for runs of constant colour valie. Each
run-lengfth<list consists of two components: a count of type I (Integer) of the
number OfToUmSECUtIVE CTONStAamt CTOIOUTS AN the  TEPTESentation of that single
colour. 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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The specification of the coding representation mode is:
In coding representation mode (RUN_LENGTH, PACKED) E

This parameter immediately precedes the colour specifiers parameter announcing how
the colour specifiers are encoded.

These rules
ARRAY,
modifications.

6.1.8.2 Encoding lists of input colour values and local colour precision

Lists of input colour values of data type ICO obtain their precision in a g4pecial
manner. Thiese parameters of RASTER input functions are .€rncoded in one pf two
coding reprgsentation modes: packed list mode or run length\\list mode, in a [manner
identical tp the encoding rules for colour specifier lasts. (See 6.1.8.1.) The
difference fis in the determination of the local colour* precision. That ip, the
colour spec|fiers are encoded in a local colour pregision which depends on bgth the
Colour and Bits Per Colour entries in the Raster LID,'State List. Specifically, the
local colouf precision = Bits Per Colour. It will”"be encoded into the data|stream
as data tyge integer (I) directly preceding -the input colour specifiers.| When
Colour = NO, each ICO is represented by Bits-Per Colour number of bits. In this
case, Bits Ber Colour specifies the number @f“bits of grey-scale information |in the
input colouf specifier. When Colour = YES; each ICO is represented by threg times
Bits Per Colour number of bits. In this’second case, Bits Per Colour specifiles the
number of fits of each red, green; blue color component in the input |colour
specifier.

The specififpation of the local-colour precision for input colour values parameter
is:

In/Out local coldur precision (>0) [

6.1.9 Encoding PATTERN TABLE and INQUIRE PATTERN colour specifiers

The pattern| colour specifier parameters of the PATTERN TABLE and INQUIRE RATTERN

functions dré{encoded in the local colour precision into a packed list The
packing of The colour Specifiers €extends across Tows. ifmat 15, tiere is no word

alignment at the beginning of each row.
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 per
colour, and [x] denotes "the greatest integer in x".
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7.1 Opcode assignments

Each function and response representation has an assigned opcode which consists of
a class code and an id code.

7.1.1 Class code assignments

CGI furction and response representations are grouped accordingl/to their class;
there are currently 256 classes allocated. These classes are,‘grouped| into five
differept categories: non-soliciting function classes, soligiting functi¢n classes,
respons¢ classes, private classes and classes reserved for future standardization.
Refer t¢ annex A for class code assignment rules.

39


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

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

Representation of each function and response

Table 7 - List of function/response class codes

Non-soliciting function classes:

©|S0/1EC

Opcode assignments

Class Type of representations
0 Virtual Device Management Functions
1 Virtual Device Control Functions
2 Picture Descriptor Functions
3 Controland General Attribute Functions
4 Graphical Primitive Functions
5 Attribute Functions
6 ESCAPE
7 External Functions
8 Segment Functions
9 Input Control Functions
10 Raster Functions
11 <reserved>
12 <reserved>
13 <reserved>
14 <reserved>
15 <reserved for extender code>
16-31 | <reserved>
Soliciting function classes:
1 Type of representations
32 Description Table Inquiry Functions
33 State List Inquiry Functious
34 Non-Inquiry Seliciting Functions
35-46 | <reserved>
47 GET ESCAPE
Response classes:
Class Type of representations
48 Responses for Description Table Inquiry Functions
49 Responses for State List Inquiry Functions
50 Responses for Non-Inquiry Soliciting Functions
5162 | <reserved>
63 GET ESCAPE Response
Private—€lass:
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 when a CGI

functio 18 anr*finnn]]y nqnivn]nnf to a3 CCM _eolement or CKS rnefafiln el ement. In
these cpses, the CGI functional representation encoding will be identijcal to the
CGM or |GKS element encoding. It should be noted that the CGI Binary Encoding
specifi¢ function CLIENT SPECIFIED NAME PRECISION is identical in_syntax| semantics
and opcpde assignment to the CGM element NAME PRECISION. In addition, |the opcode
assignm¢nt for CGI function DRAW ALL SEGMENTS 1is identical rto 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 <reserved>

0 5 <reseryed>

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>

8 19 reserved

0 20 <reserved>

0 21 INITIALIZE

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 ANNOUNEER

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 <resernved>

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 GOEOER—NBEX—PREGHSHON-—REQEHREMENT
1 35 CLIENT SPECIFIED NAME PRECISION REQUIREMENT
1 36 ERROR HANDLING CONTROL

(*) - Binary Encoding specific function not defined in ISO/IEC 9636.
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Table 8 - List of function/response representation opcodes
- (continued)

Picture Descriptor Functions: Class 2

Class Id Function

code code name

2 1 creserved>

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
ke 1 YDC INTEGER PRECISION
2 VDC REAL PRECISION
3 AUXILIARY COLOUR
4 TRANSPARENCY
5 CLIP RECTANGLE
6 CLIP INDICATOR
7 LINE CLIPPING MODE
8 MARKER CLIPPING MODE
B 9 EDGE CLIPPING MODE
B 10 NEW REGION
] 11 <reserved>
B 12 <reserved>
B 13 <reserved>
B 14 <reserved>
B 15 <reserved>
B 16 <reserved>
B 17 <reserved>
B 18 <reserved>
B 19 <reserved>
B 20 <reserved)
B 21 <reserved)
B 22 <resenved>
B 23 <reserved>
B 24 creserved»
3 25 (reserved>
B 26 DRAWING SURFACE CLIP RECTANGLE
B 27 DRAWING SURFACE CLIP INDICATOR
B 28 VDC INTEGER PRECISION REQUIREMENT
B 29 VDC REAL PRECISION REQUIREMENTS
B 30 STATE LIST INQUIRY SOURCE
B 31 BACKGROUND COLOUR
B 32 SAVE PRIMITIVE ATTRIBUTES
B 33 RESTORE PRIMITIVE ATTRIBUTES
3 34 BEEEFE PRI EATFRIBHFE—SAYE—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 ELLIPTICALNARC 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

1 EINE—BENDEE—NDIX

] 2 LINE TYPE

L 3 LINE WIDTH

] 4 LINE COLOUR

] 5 MARKER BUNDLE INDEX
9 6 MARKER TYPE

L 7 MARKER SIZE

L 8 MARKER COLOUR

L 9 TEXT BUNDLE INDEX

{ 10 TEXT FONT INDEX

L 11 TEXT PRECISION

i 12 CHARACTER EXPANSION FACTOR
l 13 CHARACTER SPACING

f 14 TEXT COLOUR

li 15 CHARACTER HEIGHT

i 16 CHARACTER ORIENTATION
f 17 TEXT PATH

E 18 TEXT ALIGNMENT

i 19 CHARACTER SET 1NDEX
f 20 ALTERNATE. CHARACTER SET INDEX
f 21 FILL BUNDEE INDEX

i 22 INTERIOR’ STYLE

i 23 FILL~EOLOUR

L 24 HATGH INDEX

i 25 PATTERN INDEX

i 26 EDGE BUNDLE INDEX

g 27 EDGE TYPE

{ 28 EDGE WIDTH

f 29 EDGE COLOUR

{ 30 EDGE VISIBILITY

i 31 FILL REFERENCE POINT
i 32 PATTERN TABLE

i 33 PATTERN SIZE

o J4 CGULUUK [ADBLL

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

Class Id Function
code code name
I B T 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 PN AL ZE-LOGTCAL 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 DEVICEs DATA

9 20 GENERAL DEVZCE DATA

9 21 ASSOCIATE~TRIGGERS

9 22 SAMPLING-STATE

9 23 INITFAEIZE 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

37 UPDATE COCATORECHOOUTPUT

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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Table 8 - List of function/response representation opcodes

- (continued)

Description Table Inquiry Functions: Class 32

Opcode assignments

50

Class Id Function

code code name

32 t INGHREDEHCEIDENTHCATTON

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 AVAILABLE SCALED LINE WIDTHS

32 16 INQUIRE MARKER CAPABILITY

32 17 INQUIRE LIST OF AVAILABLE MARKER TYPES

32 18 INQUIRE LIST OEVAVAILABLE SCALED MARKER SIZES

32 19 INQUIRE TEXT.CAPABILITY

32 20 INQUIRE LIST OF AVAILABLE CHARACTER SETS

32 21 INQUIRE _LIST OF AVAILABLE TEXT FONTS

32 22 INQUIRE-FONT CAPABILITIES

32 23 INQUIRE LIST OF AVAILABLE CHARACTER EXPANSION FA(TORS

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

3 34 INQUIRE MAXIMUM NUMBER OF SIMULTANEOUSLY SAVED
ATTRIBUTE SETS

32 35 INQUIRE ARRAY OF SUPPORTED CHARACTER CODING ANNOUNCERS
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Representation of each function and response

Table 8 - List of function/response representation opcodes

(continued)

Description Table Inquiry Functions: Class 32 - (concluded)

Class Id Function

code code name

32 36 JNQUIRE-SECMENT 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 ACKNOWLEDGEMENT TYP

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 CAPABILITEES

32 48 INQUTRE STRING CAPABILITIES

32 49 INQUIRE LIST OF AVALLABLE INPUT CHARACTER SET

32 50 INQUIRE RASTER INPUT CAPABILITIES

32 51 INQUIRE LIST OF: PERMITTED RASTER SPOT CENTRE
SEPARATIONS

32 52 INQUIRE GENERAL CAPABILITIES

32 53 INQUIRE LIST OF SUPPORTED GENERAL MEASURE FOR

32 54 INQUIREZECHO 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 T

32 58 INQUIRE LIST OF SUPPORTED GENERAL FORMAT IDEN

32 59 INQUIRE RASTER CAPABILITY

32 60 INQUIRE LIST OF SUPPORTED DRAWING-MODE/TRANSP|
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 INDICES
33 11 INQUIRE MARKER REPRESENTATION

33 12 INQUIRE TEXT ATTRIBUTES

33 13 INQUIRE LIST OF TEXT BUNDLE)"INDICES

33 14 INQUIRE TEXT REPRESENTATION

33 15 INQUIRE FILL ATTRIBUTES

33 16 INQUIRE PATTERN DIMENSIONS

33 17 INQUIRE PATTERN

33 18 INQUIRE LIST OF PATTERN INDICES

33 19 INQUIRE LIST OF>FILL BUNDLE INDICES

33 20 INQUIRE FILL-REPRESENTATION

33 21 INQUIRE EDGE” ATTRIBUTES

33 22 INQUIRE &IST 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 CI.IPPING INHERITANCE

33 35 INQUIRE LIST OF SEGMENT INDENTIFIERS I[N USE
33 36 INQUIRE INDIVIDUAL 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 ENTIT|IES
33 51 INQUIRE ECHO ENTIDYVSTATE
33 52 INQUIRE ECHO OUTPUT DATA RECORD
33 53 INQUIRE RASTER:STATE
33 54 INQUIRE LISTYOF NON-DISPLAYABLE BITMAP IDENTIFIERS
33 55 INQUIRE LIST OF DISPLAYABLE BITMAP IDENTIFIERS
33 56 INQUIREBITMAP 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
3 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 CHOILCE
34 21 SAMPLE PICK
34 22 SAMPLE, STRING
34 23 SAMPLE. RASTER
34 24 SAMPLE GENERAL
34 25 FCHO REQUEST LOCATOR
34 26 ECHO REQUEST STROKE
34 27 ECHO REQUEST VALUATOR
34 28 ECHO REQUEST CHOICE
34 29 ECHO REQUEST PICK
34 30 ECHO REQUEST STRING
34 31 ECHO REQUEST RASTER
34 32 ECHO REQUEST GENERAL
34 33 INITIALIZE EVENT QUEUE
3 34 AWATT—EVENT
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Table 8 - List of function/response representation opcodes

- (continued)

Class Id Function

code code _name

34 35 DEQUESHELOGATOREVENT

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 DIMENSTI0ONS

GET ESCAPE Function: Class 47

Class Id Function
code code name
47 1 GET ESCAPE
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Table 8 - List of function/response representation opcodes
- (continued)

56

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 LINE CAPABILITY

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 SETS

48 21 Resporse 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 &b Response for INQUIRE LIST OF AVAILABLE CHARACTER
HEIGHTS

48 26 Response for INQUIRE LIST OF AVAILABLE CHARACTER
ORIENTATIONS

48 27 Respnnse for TMQUTDF FILL CAPABILITY

48 28 Response for INQUIRE LIST OF AVAILABLE HATCH STYLES

48 29 Response for INQUIRE EDGE CAPABILITY

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 SCALED EDGE
WIDTHS

48 32 Response for INQUIRE COLOUR CAPABILITY

48 33 Response for INQUIRE CIE CHARACTERISTICS

48 34 Response for INQUIRE MAXIMUM NUMBER OF |SIMULTANEOUSLY
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-CAPABILITY

48 38 Response for INQUIRE LIST-OF AVAILABLE INPUT [DEVICES

48 39 Response for INQUIRE COGMMON INPUT DEVICE PROPERTIES

48 40 Response for INQUIRE LIST OF SUPPORTED ECHO TYPES

48 41 Response for INQUIRECLIST OF SUPPORTED PROMPTl TYPES

48 42 Response for INQUIRE LIST OF SUPPORTED

48 ACKNOWLEDGEMENT-TYPES

48 43 Response for INQUIRE LIST OF ASSOCIABLE TRIGGERS

48 44 Response for<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 Résponse for INQUIRE LIST OF AVAILABLE INPUT
CHARACTER SETS

48 50 Response for INQUIRE RASTER INPUT CAPABILITIES

48 51 Response for INQUIRE LIST OF PERMITTED RASTER SPOT
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

20 J/ I\CDPU[IDC 1UL ILVQUL[\LJ LiIol Ul LUINU UUIrul
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 REQUIREME&TS
49 3 Response for INQUIRE VDC TO DEVICE MAPPING
49 4 Response for INQUIRE ERROR HANDLING
49 5 Response for INQUIRE MISCELLANEOUS CONTROL!/STATE
49 6 Response for INQUIRE LINE ATTRIBUTES
49 7 Response for INQUIRE LIST OF LINE BUNDLE 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
) 11 Response for INQUIRE MARKER REPRESENTATION
12 Response for INQUIRE TEXT ATTRIBUTES
13 Response for INQUIRE LISTCOF TEXT BUNDLE INDICES
14 Response for INQUIRE TEXT REPRESENTATION
15 Response for INQUIRECFTLL ATTRIBUTES
16 Response for INQUIRE. PATTERN DIMENSIONS
17 Response for INQUIRE PATTERN
18 Response for INQUIRE LIST OF PATTERN INDICES
19 Response for INQUIRE LIST OF FILL BUNDLE INDICES
20 Response for* INQUIRE FILL REPRESENTATION
21 Response -for INQUIRE EDGE ATTRIBUTES
22 Response) for INQUIRE LIST OF EDGE BUNDLE INDICES
23 Response for INQUIRE EDGE REPRESENTATION
24 Response for INQUIRE OUTPUT STATE
25 Response for INQUIRE OBJECT CLIPPING
26 Response for INQUIRE LIST OF ATTRIBUTE SET NAMES|IN
USE
27 Response for INQUIRE COLOUR STATE
28 Response for INQUIRE LIST OF COLOUR TABLE ENTRIE$
29 Response for INQUIRE FONT LIST
30 Response for INQUIRE CHARACTER SET LIST
31 Response for LOOKUP ASPECT SOURCE FLAGS
32 Response for INQUIRE SEGMENT STATE
I3 Response—for—INQEHRELEHST O NHERTTANCETHETER
SETTINGS
49 34 Response for INQUIRE CLIPPING INHERITANCE
49 35 Response for INQUIRE LIST OF SEGMENT IDENTIFIERS IN
USE
49 36 Response for INQUIRE INDIVIDUAL SEGMENT STATE
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