Annex C

Data Syntax |1 for international interactive Videotex service
(Thisannex forms an integral part of this Recommendation)

NOTE — This data syntax generally corresponds to the (CEPT T/CD 06-01) presentation layer data syntax adopted by some
European countries.

General

Cl Introduction

VIDEOTEX systems are text communication systems with the capability of a given level of pictoria representation and
a repertoire of display attributes. The text and the pictures obtained are intended to be displayed using the current
television (TV) raster standards of the different countries.

Videotex services will be provided in different ways in different countries. The Videotex services may be a distributed
network of independent computers or a hierarchy of computers with external databases or a mixture of both. It is
probable that in all countries Videotex terminals will primarily access the Videotex services via the switched telephone
network, over which data is transmitted to a terminal which generates displays. Three types of display have been
identified and are described and defined in this Recommendation:

1) Alphamosaic;
2) Geometric;
3) Photographic.

Other types of display may be defined in the future. Each type of display may be used simultaneously, though data for
each type of display is separated during transmission. The way in which data is used to generate a display may be
modified by 'management data’. Management data may affect more than one type of display.

C.11  Codingprinciples

C.1.1.1 Identification of Data Types

Different types of display data and management data are separated into different 'Videotex Presentation Data Elements
(VPDES) during transmission.

'Videotex Presentation Data Elements (VPDES) are made up of two parts: 'Videotex Presentation Control Element’
(VPCE) which identifies the type of dataand ’Videotex Service Control Element’ (V SCES)which contains the data.

|« VPDE »|

VPCE VSCE VPCE g
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VPCEs are coded in the form US X where X is a character from:
—  columns 4-7 for alphamosaic data;
—  column 2 for management data;

— column 3 for other data.
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The following VPCESs have been provisionally assigned:
TERMINAL FACILITY IDENTIFIER US2/0and US2/1

Define DRCS UsS2/3
Define COLOUR uUs2/6
Define FORMAT Us2/13
TIMING CONTROL us2/14
RESET Us2/15
ALPHAMOSAIC display data US <any character from column 4-7>
Reserved®) Us3/0
GEOMETRIC display data (3D) Us3i1
GEOMETRIC display data (2D) us3are
PHOTOGRAPHIC pixel data us3/4
PHOTOGRAPHIC table data UsS3/5
SOUND UsS3/11
Reserved?) US3/12
TELESOFTWARE (Processable) data us3/14
TRANSPARENT data US 3/15

USisthe UNIT SEPARATOR control and is coded 1/15.

C.1.1.2 Useof default values

Where data fields are used to describe parameters of the following data (e.g. the DRCS header) default values for these
fields have been assigned. If the datafield is not transmitted, then the terminal will apply the default value.

It is anticipated that some terminals will only be able to process data which conforms to these default values, to simplify
their operation these terminals may ignore such data, unless the parameters describing that data are omitted (implying
that the data conforms to the defaullt).

It is therefore recommended that when a parameter is equal to the default value that field is not transmitted; if it is
transmitted then the response of the terminal is not guaranteed.

C.1.2  Display principles
C.1.2.1 Defined display area

The defined display areais arectangular area of the screen within which the text and pictoria information is displayed.
Theratio of the width to the height (aspect ratio) of this area should be 4:3.

For the alphamosaic display this areais composed of a defined number of rows each with a defined number of character
positions. The default is 24 rows of 40 character positions.

For the geometric display the bottom left-hand corner of the defined display area is addressed as (0, 0) and the upper
right-hand corner is defined as (1, 0.75).

The photographic display area also maps to the same area. The top left-hand pixel of the photographic display areais
addressed as (1, 1).

The possibility of defining different aspect ratiosis for further study.
C.1.2.2 Display structure

The theoretical structure of the display consists of the following layersin order of precedence:
1) Alphamosaic character foreground and background layers (see Part 1, C.1.2);
2) Geometric layer or layers (see Part 2);

3 US3/0is reserved for Geometric display data.
4) US 3/12isreserved for private use.
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3) Photographic layer (see Part 3);
4)  Full screen background layer (see Part 1);

5) Any other video source.

Changing the display structure isfor further study.

C.2 References

— ETS Standard 300 07Zerminal Equipment (TE) — Videotex Presentation Layer protocol — Videotex
Presentation Layer data Syntax

— ETS Standard 300 073erminal Equipment (TE) — Videotex Presentation Layer protocol — Videotex
Presentation Layer data Syntax — Geometric display

— ETS Standard 300 07Zerminal Equipment (TE) — Videotex Presentation Layer protocol — Videotex
Presentation Layer data Syntax — Transparent data

— ETS Standard 300 075erminal Equipment (TE) — Videotex processable.data

— ETS Standard 300 07&erminal Equipment (TE) — Videotex — Terminal Facility Identifier (TFI)
— CCITT Recommendation T.5Mternational Alphabet No 5.

— CCITT Recommendation T.5[Latin based coded character sets for telematic services.

— CCITT Recommendation T.5Rpn-latin based coded character sets for telematic services.

— CCITT Recommendation F.300deotex service.

— CCITT Recommendation T.100ternational information exchange for interactive videotex.

— ISO Standard 2022 (Rev.88}pde Extension Techniques for use with the 1SO 7-bit and 8-bit coded
character set.

— IS0 Standard 693Thformation processing — Coded character sets for text communication
— ISO Standard 6429.Pyraft Standard — Additional control functions for character imaging devices

— ISO Standard 9036lnformation processing — 7-bit coded Arabic character set for information
interchange (ASMO 449)

— CEPT Recommendation T/SF 38ternational Videotex Service.
— Chinese Standard GB 2312-&Mhded Chinese Graphic Character Set for Information I nterchange.

C.3 Definitions
bit-combination: Bit-combination is an ordered set of bits that represents a character.

border area: Border area is that part of the display screen (visible display) which is outside the defined display area (see
Note and Figure C.1 below).

control character: Control character is a control function, the coded representation of which consists of a single
bit-combination.

control function: Control function is an action that affects the recording, processing, transmission or interpretation of
data. The coded representation of a control function consists of one or more bit-combinations.

defined display area: The defined display area is a rectangular area of the screen within which the text and pictorial
information is displayed (see Figure C.1 and C.1.2.1).

NOTE — The default format of defined display area for the alphamosaic option is given in Part 1, C.1.1.2.
graphic code extension: Graphic code extension is the method of encoding graphic characters in excess of those which

may be represented by the code combinations of the basic code table. Alternative sets of 94 characters may be designated
by means of shift functions.
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FigureC.1/T.101 — Full Visible Display — Border Area and Defined Display Area

Part 1 — Alphamosaic display

C1l Description

C.l1l1 Introduction

Data sent to the terminal are used to generate alphamosaic displays in which text and graphic characters are displayed,
usualy in afixed format of rows and columns.

C.1.1.1 Definitions

active position: Active position is the position on the screen from which subsequent actions would take place if they
were activated.

background colour: Background colour is the colour of that area of the character cell not occupied by the foreground
colour.

character: Character is a member of a set of elements that is used for organization, control or representation of data. A
character repertoire contains two types of elements: graphic characters and control functions.

coded character set: Coded character set is a set of unambiguous rules that establishes a character set and their one-to-
one relationship between the characters of the set and the bit-combinations.

code table: Code table is a table showing the character corresponding to each bit-combination in a code. A code table is
normally represented as a rectangular matrix of columns and rows.

foreground colour: Foreground colour isthe colour of the graphics shape that is being displayed in a character cell.

format effectors: Format effectors are control functions that influence the positioning of text and pictorial images,
within the defined display area on a presentation device.

graphic character: Graphic character is a character, other than a control function, that has a visual representation
normally printed or displayed.

home position: Home position isthe first character position of the first row of the defined display area.

markers: Markers are flags in a memory to show where attribute controls have been set; they are associated with the
leading edge of the character position.

parallel attributes: Parallel attributes are the property of the active position and move with it under the action of format
effectors or spacing display characters (including space). They apply to the displayed characters subsequently received
until the attributes are changed by relevant controls including certain format effectors (CS, APA, APH). They aso apply
to spacing display characters (including space) inserted by control commands.

serial attributes: Serial attributes are set between markers on arow. They apply from the position of the active position
at the time they are received to the end of the row or until a contradictory marker is reached.
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wraparound controls: Wraparound controls comprise a set of rules which govern what happens when the active
position attempts to move off the defined display area.

C.1.1.2 Format

The default format is 24 rows of 40 columns with automatic wraparound on rows and columns. The format and
wraparound may be changed by the ' Define FORMAT’ VPDE.

C.1.1.3 Characters

Alphanumeric, block mosaic, smoothed mosaic and line drawing characters are defined. Accented characters are coded
using the composition method of coding. The fixed repertoire of characters may be extended with dynamically
redefinable characters loaded viathe ' Define DRCS VPDE.

C.1.1.4 Format effectors

Characters may be positioned within the defined display area by means of format effector controls which move the
active position, usualy in units of one character position.

C.1.1.5 Attributes

The presentation of characters on the screen may be modified by the application of display attributes. Attributes may be
applied to the full screen, full row, part of arow (serial) or to subsequently printed characters (parallel).

C.1.1.6 Device Control Functions

The action of scrolling, the display of the cursor and similar functions may be controlled by codes transmitted to the
terminal.

c.12 Theoretical Terminal M odel

The videotex service, aphamosaic option, may be described in the form of an ideally perfect theoretical terminal. This
model is detailed hereafter.

C.1.21 Description

The theoretical terminal model is based on a separation between the visual content of the page and its structure. It can be
described asiif it were composed of three memories.

1) One character memory where one character address from the character generator is stored at every
character location.

2) One attribute memory where al the attributes are set in parallel at every location of the screen plus
registers for full screen and full row background. The number of registers in this memory is equal to the
number of rows plus two. The last two registers refer to the top segment (above the defined display area)
and the bottom segment (below the defined display area) of the full screen background.

3) One marker memory where every attribute or group of attributes or display functions may be flagged at
any character location. When an attribute or function is modified according to the serial mode, this
modification occurs between the current character location and the next flag related to this attribute or
function (or up to the end of the row).

C.1.2.2 Operation of 'Parallel’ and ’'Serial’ Mode Controls

Both the 'parallel’ and 'serial’ moded set only seria attributes in the terminal memory (which means that all attributes set,
by either mode, are active between markers or up to the end of the row).

Parallel mode controls only apply attributes to the character locations where the cursor prints a character (including
space), and remain with the cursor when it moves between rows except when the control codes CS, APA or APH are
received. An attribute is copied into the attribute memory and markers are set wherever an attribute is changed.
Whenever a continuous string of graphic characters, including SPACE, iswritten on arow under the parallel mode, then,
if there is a change of attribute(s) between adjacent character locations, a marker(s) is created or moved. In addition, any
existing markers within the overwritten part of the row are deleted.
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Serial mode control codes insert or modify a marker into the marker memory and cause an attribute to be copied
immediately into the attribute memory until a contradictory or complementary marker is encountered in the marker
memory, or until the end of the row. When in the serial mode, the writing of a graphic character does not modify by
itself the attribute in the attribute memory.

Parallel and Serial mode control codes are taken from different control sets and therefore may be unambiguously
recognized by the terminal. Thisis achieved by invoking the appropriate Parallel or Serial C1 set.

Theinvocation of aParallel or Serial C1 set will cause the mode of operation of the terminal to switch. Thusin the Serial
mode any parallel attributes locked to the cursor will have no effect. Their effect will be restored when the Parallel mode
isre-invoked.

Interaction of Serial and Parallel mode control codes: a subsequent (in time) Parallel mode control code will apply to all
characters which the cursor writes while in the Parallel mode irrespective of how their attributes had been previously set.

A subsequent (in time) Serial mode control will propagate to the right of the cursor position at which it is received until
it meets a contradictory marker.

A full row attribute (other than the background colour) has the effect of overwriting the defined attributes on all the

positions of the row and has the effect of deleting all contradictory or complementary attribute markers. The full screen
attribute has the same effect but written to all rows it does not del ete markers.

C.1.2.3 Layered structure

The alphamosaic display area acts asif it were composed of 2 independent layers:
— Afull screen background layer which may be partitioned into rows (with time-dependent precedence).

— A defined display area character layer. The colour of this layer is either BACKGROUND COLOUR or
FOREGROUND COLOUR.

As indicated in Part O of this Recommendation, geometric and photographic layers may exist between the full screen
background layer and the defined display area character layer.

C.1.24 Action of Attributeson Layers

The transparent colour in the defined display area character layer (foreground or background) allows see-through to the
underlying full screen background layer or the geometric or photographic layers if present.

The character BACKGROUND COLOUR attribute, including the transparent value, applies only to the defined display
area character layer.

The full screen and full rov BACKGROUND COLOUR attribute affects only the full screen background layer. Its
transparent value refers to the video picture.

The full screen, full row and parallel INVERT attribute-controls affect simultaneously and symmetrically the
FOREGROUND and the BACKGROUND in the defined display area character layer.

All other full screen or defined display area attributes apply only to the foreground of the defined display area character
layer (except the SIZE attribute which also affects the background of this layer). The actions of the combined effect of
INVERT and the transparent colour are to be seen in Table C.1.

C.1.3 Defined Attributesand Qualified Areas

C.1.3.1 FOREGROUND COLOUR

This is the colour of the graphics shape being displayed. The colour may be any colour from the available colour tables
including ‘'transparent’ in which case the full screen background colour (or the geometric or photographic layers if
present) is seen.

192 Recommendation T.101 (11/94)



Table C.1/T.101 — Truth Table for Attribute Settings

ATTRIBUTE SETTINGS

Colour of resultant display

FOREGROUND BACKGROUND
and
FOREGROUND/BACKGROUND | FOREGROUND | BACKGROUND underline colour
Normal (b) c b
Normal
NORMAL (© Transp. (b) c a
Normal (b) a b
Transparent
© Transp. (b) a a
Normal (b) b c
Normal
INVERT (© Transp. (b) a c
Normal (b) b b
Transparent
(© Transp. () a a

Full screen background layer (a)

Foreground of defined display area character layer (C)
Background of the defined display area character layer (b)

C.1.3.2 BACKGROUND COLOUR
— CHARACTER BACKGROUND COLOUR

This is the colour of the remaining area of the character cell. The colour may be any colour from the
available colour tables or be transparent in which case the full screen background colour (or the geometric

or photographic layers if present) is seen.

— FULL SCREEN or FULL ROW BACKGROUND COLOUR

This is the colour of layer (a) of the theoretical model (see C.1.2.3).

C.1.3.3 LINED

Alphanumeric characters are displayed with an underline in which the underline is considered to be part of the shape of
the graphics character. Mosaic characters and line drawing characters are displayed in separated font (see C.2.1.2).

C.134 SIZE

There are four states of character size:

— NORMAL-SIZE

The extent of characters occupies the active position.

— DOUBLE-HEIGHT

The extent of characters occupies both the active position and the corresponding position of the adjacent

row.
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— DOUBLE-WIDTH
The extent of characters occupies both the active position and the next position of the same row.
— DOUBLE-SIZE

The extent of characters occupies the active position, the next position on the same row and the
corresponding two positions on the adjacent row.

See C.1.4 for rules for the application of the SIZE attribute.

C.135 FLASH
The following attribute states are defined:
— STEADY
The characters are displayed normally.
— FLASHING
NORMAL FLASH

The characters are displayed alternately in the prevailing foreground colour and in the prevailing
background colour.

INVERTED FLASH
This is as for FLASH but on the inverted phase of the flashing clock.
REDUCED INTENSITY FLASH (flash between colour tables)

The characters are displayed alternately in the prevailing foreground colour and in the equivalent colour
of another colour table. Table 1 colours adopt table 2 colours, table 2 colours adopt table 1 colours,
table 3 colours adopt table 4 colours, and table 4 colours adopt table 3 colours (see C.1.5.3).

States of FLASHING

Each of the above states may be displayed at either of the following rates:
—  50% ON/OFF ratio at about 1 Hz
— 33% ON, 1st phase
—  33% ON, 2nd phasg) at about 2 Hz

—  33% ON, 3rd phasé]
C.1.3.6 CONCEAL
The characters are displayed as spaces until the user chooses to make them appear.

C.1.3.7 INVERT

The characters are displayed as if the foreground and background colours had been exchanged. If FLASH is applied, the
polarity of the flashing clock is also inverted.

C.1.3.8 WINDOW/BOX

The 'full screen background' of the character positions becomes transparent, i.e. the video picture is displayed.

C.139 MARKED

The characters are marked for further action at the terminal, e.g. to be transferred to an output device.

C.1.3.10 PROTECTED

The character positions are protected against alteration, manipulation or erasure. The protection is valid for attributes as
well as characters.

Protected character positions may only be overwritten by the use of a specific code or by the action of the clear screen
command (CS), which deletes both the characters and the protection.

Protected character positions may be scrolled and therefore may disappear from the screen, because the protection i
always related to the particular information on the screen.
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Protected characters must not be obscured by enlarged characters.

C.1.3.11 Scrolling Area

A scrolling area is an area within the defined display area, within which the characters and associated attributes move in
increments of one character position under the action of format effectors or specific controls. The procedure of scrolling
is defined by two processes:

1) thedesignation of the screen areainside which a scroll operation is to be executed;

2) theexecution of the scrolling action.

The border of a scrolling area must not be crossed by an enlarged character. The action of a double-height command in
the serial mode on the bottom row causes a scroll up, the writing of a double-height character in the parallel mode on the
top row causes a scroll down.

The scrolling operation is applied to full rows; the scrolling of parts of rowsis for further study.

The use of APA and APH allows the active positions to be moved across the borders of a scrolling area. The addressing
of APA isrelative to the defined display areaand is independent of scrolling.

C.1.3.12 Colour Tables

Extension of the colour range is accomplished by providing a number of colour tables of 8 colours each. At a given
instant only one table may be 'in use’; this table can be invoked using colour table controls.

The fixed repertoire of colours (plus transparent) may be extended with redefinable colours loaded via the 'Define
COLOUR’ VPDE.

C.1l4 Rulesfor the Action of the SIZE Attribute

In the parallel mode the application of the double-height control causes characters to be printed so that they occupy the
character positions on the current row and on the row immediately above. The origin of the characters for subsequent
attribute modification is the upper character position. The double-height and double-size controls are inactive on the top
row of the defined display area. The writing of double-height character in the parallel mode on the top row of a scrolling
area causes a scroll down.

In the serial mode double-height characters extend downwards, the origin of the character is the upper character position.
The double-height and the double-size controls are inactive on the bottom row of the defined display area. The action of
a double-height command in the serial mode on the bottom row of a scrolling area causes a scroll up.

Double-width characters extend to the right, the origin of the character is the left-hand character position. Alternate
characters on the row are displayed.

The whole of an enlarged character is displayed with the attributes that apply to the origin of the character.

Parts of enlarged characters are not displayed, the double-width and double-size controls are inactive in the last character
position of arow.

Attributes set at obscured character positions do not take effect if they would break any of the above rules.

The application of a double-width attribute or a double-size attribute causes the cursor to move two character positions
forward in both the serial and parallel modes when a character is written. The action of cursor control functions such as
APB, APF and spacing attribute controlsis not affected.

The application of one SIZE attribute terminates the action of any other SIZE attribute.

NOTE — Attention is drawn to the fact that the retention of characters obscured by enlarged characters and the overwriting
of parts of enlarged characters is for further study.

C.15 Defaults

C.1.5.1 Default Initiation

The occurrence of certain events causes the default settings to be set. Table C.2 below shows the events leading to the
setting of a certain default. Thisisindependent of the current mode of operation of the terminal.
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Table C.2/T.101 — Default Initiation

Full screen . .
Defat st kg | oty en | dpiavaea | SO0 | makes | adSeoiing
controls background foreground attributes area
Session start X X x3 X X X
(o] X x3 X X X
APA X
APH X
Full Row Attribute controls xD)
CAN x9
8 Default graphic character is SPACE.
b) For the related attribute in the row.
) All the markers on the right side of the active position up to the end of the row.
C.1.5.2 Default Setting of Attributes
Full screen attributes are used as default conditions for defined display area attributes (see Table C.3).
Table C.3/T.101 — Default Setting of Attributes
pookground | beckgroundndcureer | foreground ondearser | Makers | gl | soroling
Black Transparent Colour white Off Colour
Normal size Tablel
Unboxed Implicit
Not concealed Scrolling
Steady active
Non-lined No defined
Not inverted scrolling
Non-protected area
Unmarked

C.1.5.3 Default Colour Look-up Tables

CLUT 1 addresses colours 0-7 of the colour map.

CLUT 2 addresses colours 8-15 of the colour map.

CLUT 3 addresses colours 16-23 of the colour map.

CLUT 4 addresses colours 24-31 of the colour map.
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C.1.54 Default Colour Map

See Table C.4.
Table C.4/T.101 — RED, GREEN and BLUE components of Default Colour Map
Colour No. R G B

0 BLACK 000000 000000 000000

1 RED 111111 000000 000000

2 GREEN 000000 111111 000000

3 YELLOW 111111 111111 000000

4 BLUE 000000 000000 111111

5 MAGENTA 111111 000000 111111

6 CYAN 000000 111111 111111

7 WHITE 111111 111111 111111

89 TRANSPARENT - - -

9 REDUCED INTENSITY RED 011111 000000 000000
10 REDUCED INTENSITY GREEN 000000 011111 000000
11 REDUCED INTENSITY YELLOW 011111 011111 000000
12 REDUCED INTENSITY BLUE 000000 000000 011111
13 REDUCED INTENSITY MAGENTA 011111 000000 011111
14 REDUCED INTENSITY CYAN 000000 011111 011111
15 GREY 011111 011111 011111
16 BLACK 000000 000000 000000
17 RED 111111 000000 000000
18 GREEN 000000 111111 000000
19 YELLOW 111111 111111 000000
20 BLUE 000000 000000 111111
21 MAGENTA 111111 000000 111111
22 CYAN 000000 111111 111111
23 WHITE 111111 111111 111111
24 BLACK 000000 000000 000000
25 RED 111111 000000 000000
26 GREEN 000000 111111 000000
27 YELLOW 111111 111111 000000
28 BLUE 000000 000000 111111
29 MAGENTA 111111 000000 111111
30 CYAN 000000 111111 111111
31 WHITE 111111 111111 111111

3 If thisentry (No. 8) isdefined as BLACK (asit isfor default) it will be interpreted as TRANSPARENT.

C.1.5.5 Default Device Controls
Cursor — Off
Recording Device — Stop
Hard Copy Device — Stop
Auxiliary Device — Off
Display Device — On
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C.15.6 Default Graphic Sets
GO set — The Latin primary set of graphic characters
G1 set — The second supplementary set of mosaic characters
G2 set — The Latin supplementary set of graphic characters
G3 set — The third supplementary set of mosaic characters

L-set — The first supplementary set of mosaic characters

Magenta
1.4 15
X 1.8

Yellow Blue

White
Green Cyan

Black
T0821670-95/d89

11

FigureC.2/T.101 — Colour cone

C.2 Repertory
Alphamosaic presentation data is identified by the transmission of the ALPHAMOSAIC VPCE. The data following the

VPCE may consist of any of the following repertoire of characters, format effectors, code extension controls, device
controls or attribute controls.

C.21 Character Repertoire

The character repertoire consists of a fixed repertoire of aphanumeric characters, mosaic characters and line drawing
characters. Thisfixed repertoire may be extended by the use of the DRCS option as described in Part 4.

Characters of the fixed repertoire are identified according to the scheme described in Appendix I.

C.2.1.1 Alphanumeric Characters

The aphanumeric repertoire consists of a fixed repertoire of 232 Latin alphabetic characters, 69 Greek aphabetic
characters, 44 Arabic alphabetic characters, 27 Hebrew alphabetic characters, 102 non-alphabetic alphanumeric
characters, 204 mosaic characters and over 8000 characters associated with the Chinese language.
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Latin alphabetic characters
NOTE - The GO set is shown in Table C.8. The G2 set is shown in Table C.9.

Code

ID Graphic Name or description Set Position Set Position
LAO1L a Small a GO 6/1
LAO2 A Capital A GO 4/1
LAL1l1 a Small a with acute accent G2 4/2 GO 6/1
LA12 A Capital A with acute accent G2 4/2 GO 4/1
LA13 a Small a with grave accent G2 4/1 GO 6/1
LA14 A Capital A with grave accent G2 4/1 GO 4/1
LA15 a Small a with circumflex G2 4/3 GO 6/1
LA16 A Capital A with circumflex G2 4/3 GO 4/1
LA17 a Small a with diaeresis or umlaut G2 4/8 GO 6/1
LA18 A Capital A with diaeresis or umlaut G2 4/8 GO 4/1
LA19 a Small a with tilde G2 4/4 GO 6/1
LA20 A Capital A with tilde G2 4/4 GO 4/1
LA23 @ Small a with breve G2 4/6 GO 6/1
LA24 © Capital A with breve G2 4/6 GO 4/1
LA27 a Small a with ring G2 4/10 GO 6/1
LA28 A Capital A with ring G2 4/10 GO 4/1
LA31 Small a with macron G2 4/5 GO 6/1
LA32 O] Capital A with macron G2 4/5 GO 4/1
LA43 ©) Small a with ogonek G2 4/14 GO 6/1
LA44 Capital A with ogonek G2 4/14 GO 4/1
LA51 & Small ae diphthong G2 7/1
LA52 FE Capital &£ diphthong G2 6/1
LBO1 b Small b GO 6/2
LB0O2 B Capital B GO 4/2
LCO1 c Small ¢ GO 6/3
LCO02 C Capital C GO 4/3
LC11 (17 Small ¢ with acute accent G2 4/2 GO 6/3
LC12 ® Capital C with acute accent G2 4/2 GO 4/3
LC15 . Small ¢ with circumflex G2 4/3 GO 4/1
LC16 @) Capital C with circumflex G2 4/3 GO 4/1
LC21 e Small ¢ with caron G2 4/15 GO 6/3
LC22 @ Capital C with caron G2 4/15 GO 4/3
LC29 o Small ¢ with dot G2 4/7 GO 6/3
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LC30
LC41
LC42
LDO1
LDO02
LD21
LD22
LD61
LD62
LD63
LEO1
LEO2
LE11
LE12
LE13
LE14
LE15
LE16
LE17
LE18
LE21
LE22
LE29
LE30
LE31

LE32
LE43
LE44
LFO1
LFO2
LGO1
LGO02
LG11
LG15
LG16
LG23
LG24
LG29
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Capital C with dot

Small ¢ with cedilla

Capital C with cedilla

Small d

Capital D

Small d with caron

Capital D with caron

Small d with stroke

Capital D with stroke, Icelandic eth
Small eth, Icelandic

Small e

Capital E

Small e with acute accent
Capital E with acute accent
Small e with grave accent
Capital E with grave accent
Small e with circumflex

Capital E with circumflex

Small e with diaeresis or umlaut
Capital E with diaeresis or umlaut
Small e with caron

Capital E with caron

Small e with dot

Capital E with dot

Small e with macron

Capital E with macron
Small e with ogonek
Capita E with ogonek
Small

Capital F

Small g

Capitd G

Small g with acute accent
Small g with circumflex
Capital G with circumflex
Small g with breve
Capital G with breve
Small g with dot
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G2
G2
G2
GO
GO
G2
G2
G2
G2
G2
GO
GO
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2

G2
G2
G2
GO
GO
GO
GO
G2
G2
G2
G2
G2
G2

47
4/111
4/111

6/4
4/4
4/15
4/15
712
6/2
713
6/5
4/5
412
412
4/1
4/1
4/3
413
4/8
4/8
4/15
4/15
417
417
4/5

4/5
414
414
6/6
4/6
6/7
47
42
43
43
416
416
47

GO
GO
GO

GO
GO

GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO

GO
GO
GO

GO
GO
GO
GO
GO
GO

4/3
6/3
4/3

6/4
4/4

6/5
4/5
6/5
4/5
6/5
4/5
6/5
4/5
6/5
4/5
6/5
4/5
6/5

4/5
6/5
4/5

6/7
6/7
a7
6/7
a7
6/7



LG30
LG42
LHO1
LHO2
LH15
LH16
LH61
LH62
LIO1
L102
LI11
LI12
LI13
LI14
LI15
LI16
LI17
LI18
LI19
LI20
LI30
LI31

LI32
L143
L144
LI51
L152
LI61
LJO1
LJO2
LJ15
LJ16
LKO1
LKO2
LK41
LK42
LK61
LLO1
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Capital G with dot

Capital G with cedilla

Small h

Capital H

Small h with circumflex
Capital H with circumflex
Small h with stroke

Capital H with stroke

Small i

Capital |

Small i with acute accent
Capital | with acute accent
Small i with grave accent
Capital | with grave accent
Small i with circumflex
Capital | with circumflex
Small i with diaeresis or umlaut
Capital | with diaeresis or umlaut
Small i with tilde

Capital | with tilde

Capital | with dot

Small i with macron
Capital | with macron

Small i with ogonek

Capital | with ogonek

Small ij ligature

Capita 1Jligature

Small i without dot

Small j

Capita J

Small j with circumflex
Capital Jwith circumflex
Small k

Capital K

Small k with cedilla

Capital K with cedilla

Small k, Greenlandic

Small |

G2
G2
GO
GO
G2
G2
G2
G2
GO
GO
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
GO
GO
G2
G2
GO
GO
G2
G2
G2
GO

Recommendation T.101

47
411
6/8
4/8
43
43
7/4
6/4
6/9
4/9
412
412
4/1
4/1
413
413
4/8
4/8
44
4/4
417
4/5
4/5
414
414
7/6
6/6
7/5
6/10
4110
43
43
6/11
411
411
411
7/0
6/12

GO
GO

GO
GO

GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO

GO
GO
GO

GO
GO

GO
GO

(11/94)

a7
a7

6/8
4/8

6/9
4/9
6/9
4/9
6/9
4/9
6/9
4/9
6/9
4/9
4/9
6/9

4/9
6/9
4/9

6/10
4/10

6/11
4/11
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LLO2
LL11
LL12
LL21
LL22
LL41
LL42
LL61
LL62
LL63
LL64
LMO1
LMO2
LNO1
LNO2
LN11
LN12
LN19
LN20
LN21
LN22
LN41
LN42
LN61
LN62
LN63
LOO1
LOO02
LO11
LO12
LO13
LO14
LO15
LO16
LO17
LO18
LO19
LO20

202
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Capital L

Small | with acute accent
Capital L with acute accent
Small | with caron

Capital L with caron

Small | with cedilla

Capital L with cedilla

Small | with stroke

Capital L with stroke

Small | with middle dot
Capital L with middle dot
Small m

Capital M

Small n

Capital N

Small n with acute accent
Capital N with acute accent
Small n with tilde

Capital N with tilde

Small n with caron

Capital N with caron

Small n with cedilla

Capital N with cedilla

Small eng, Lapp

Capital eng, Lapp

Small n with apostrophe
Small o

Capital O

Small o with acute accent
Capital O with acute accent
Small o with grave accent
Capital O with grave accent
Small o with circumflex
Capital O with circumflex
Small o with diaeresis or umlaut
Capital O with diaeresis or umlaut
Small o with tilde

Capital O with tilde
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GO
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
GO
GO
GO
GO
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
GO
GO
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2

412
42
42
4115
4/15
411
411
7/8
6/8
717
6/7
6/13
4/13
6/14
414
42
4/2
44
414
4/15
4/15
4/11
4/11
7/14
6/14
6/15
6/15
4/15
412
412
4/11
4/1
413
413
4/8
4/8
44
44

GO
GO
GO
GO
GO
GO

GO

GO
GO
GO
GO
GO
GO
GO

GO
GO
GO
GO
GO
GO
GO
GO
GO
GO

6/12
4/12
6/12
4/12
6/12
4/12

6/14

4/14
6/14
4/14
6/14
4/14
6/14
6/14

6/15
4/15
6/15
4/15
6/15
4/15
6/15
4/15
6/15
4/15



LO25 & Small o with double acute accent G2 4/13 GO 6/15
LO26 ® Capital O with double acute accent G2 4/13 GO 4/15
LO31 O Small o with macron G2 4/5 GO 6/15
LO32 o) Capital O with macron G2 4/5 GO 4/15
LO51 (o] Small ligature G2 7/10

LO52 E Capital ligature G2 6/10

LO61 4] Small o with slash G2 7/9

LO62 /] Capital O with slash G2 6/9

LPO1 p Small p GO 710

LPO2 P Capital P GO 5/0

LQO1 q Small g GO 7/1

LQO2 Q Capital Q GO 5/1

LRO1 r Small r GO 712

LRO2 R Capital R GO 5/2

LR11 d Small r with acute accent G2 4/2 GO 712
LR12 Ty Capital R with acute accent G2 4/2 GO 5/2
LR21 @ Small r with caron G2 4/15 GO 712
LR22 4 Capital R with caron G2 4/15 GO 5/2
LR41 % Small r with cedilla G2 4/11 GO 712
LR42 Q Capital R with cedilla G2 4/11 GO 5/2
LSo01 S Small s GO 713

LS02 S Capital S GO 5/3

LS11 * Small s with acute accent G2 4/2 GO 713
LS12 ¢ Capital S with acute accent G2 412 GO 5/3
LS15 @ Small s with circumflex G2 4/3 GO 7/3
LS16 & Capital S with circumflex G2 4/3 GO 5/3
Ls21 = Small s with caron G2 4/15 GO 7/3
LS22 & Capital S with caron G2 4/15 GO 5/3
LS41 a Small s with cedilla G2 4/11 GO 713
LS42 > Capital S with cedilla G2 4/11 GO 5/3
LS61 B Small sharp s, German G2 7/11

LTO1 t Small t GO 714

LTO2 T Capital T GO 5/4

LT21 o Small t with caron G2 4/15 GO 714
LT22 & Capital T with caron G2 4/15 GO 5/4
LT41 X Small t with cedilla G2 4/11 GO 714
LT42 & Capital T with cedilla G2 4/11 GO 5/4
LT61 ¢ Small t with stroke G2 7/13
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LT62
LT63
LT64
LUO1
LUO2
LU11
LU12
LU13
LU14
LU15
LU16
LuU17
LU18
LU19
LU20
LU23
LU24
LU25
LU26
LU27
LU28
LU31
LU32
LU43
Lu44
LvO1
LVvO02
Lwo1
LWO02
LW15
LW16
LX01
LX02
LYO1
LYO02
LY11
LY12
LY15
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Capital T with stroke

Small thorn, Icelandic

Capital thorn, Icelandic

Small u

Capital U

Small u with acute accent
Capital U with acute accent
Small u with grave accent
Capital U with grave accent
Small u with circumflex

Capital U with circumflex

Small u with diaeresis or umlaut
Capital U with diaeresis or umlaut
Small u with tilde

Capital U with tilde

Small u with breve

Capital U with breve

Small u with double acute accent
Capital U with double acute accent
Small u with ring

Capital U with ring

Small u with macron

Capital U with macron

Small u with ogonek

Capital U with ogonek

Small v

Capital V

Small w

Capita W

Small w with circumflex

Capital W with circumflex

Small x

Capital X

Small y

Capital Y

Small y with acute accent

Capita Y with acute accent

Small y with circumflex

Recommendation T.101 (11/94)

G2
G2
G2
GO
GO
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
GO
GO
GO
GO
G2
G2
GO
GO
GO
GO
G2
G2
G2

6/13
7/12
6/12
7/5
5/5
412
412
4/1
4/1
4/3
413
4/8
4/8
414
414
4/6
4/6
4/13
4/13
4/10
4/10
4/5
4/5
414
414
7/6
5/6
717
5/7
43
43
7/8
5/8
7/9
5/9
472
42
43

GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO

GO
GO

GO
GO
GO

715
5/5
715
5/5
715
5/5
715
5/5
715
5/5
75
5/5
715
5/5
75
5/5
715
5/5
7/5
5/5

77
57

719
5/9
719



LY16
LY17
LY18
Lz01
LZ02
LZ11
LZ12
Lz21
LZ22
LZ29
LZ30

<

N #® N

S =0

&

Capita Y with circumflex

Small y with diaeresis or umlaut
Capital Y with diaeresis or umlaut
Small z

Capital Z

Small z with acute accent

Capital Z with acute accent
Small z with caron

Capital Z with caron

Small z with dot

Capital Z with dot

Greek alphabetic characters

ID
GA01
GAO02
GAll
GA12
GBO1
GB02
GG01
GG02
GDO01
GDO02
GEO1
GEO2
GE11
GE12
Gz01
Gz02
GE61
GE62
GE63
GE64
GT61

Graphic
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el

=
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13
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Name or description
Small letter Alpha
Capital letter Alpha
Small letter Alphawith accent
Capital letter Alphawith accent
Small letter Beta
Capital letter Beta
Small letter Gamma
Capital letter Gamma
Small letter Delta
Capitd letter Delta
Small letter Epsilon
Capital letter Epsilon
Small letter Epsilon with accent
Capital letter Epsilon with accent
Small letter Zeta
Capital letter Zeta
Small letter Eta
Capital letter Eta
Small letter Etawith accent
Capital letter Etawith accent

Small letter Theta

G2
G2
G2

GO
GO
G2
G2
G2
G2
G2
G2

Set
GO
GO
G2
G2
GO
GO
GO
GO
GO
GO
GO
GO
G2
G2
GO
GO
GO
GO
G2
G2
GO

4/3
4/8
4/8

7/10
5/10
4/2
4/2
4/15
4/15
a/7
417

NOTE - The GO set is shown in Table C.13. The G2 set is shown in Table C.9.

Position
6/1
4/1
4/2
4/2
6/2
4/2
6/3
4/3
6/4
4/4
6/5
4/5
4/2
4/2
6/6
4/6
6/7
417
4/2
4/2
6/8

GO 5/9
GO 7/9
GO 5/9
GO 7/10
GO 5/10
GO 7/10
GO 5/10
GO 7/10
GO 5/10
Code
Set Position
GO 6/1
GO 4/1
GO 6/5
GO 4/5
GO 6/7
GO 417

Recommendation T.101  (11/94)
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GT62
GIo1
GI02
Gl11
Gl12
Gl17
GI18
GI33
GKO01
GKO02
GLO1
GLO2
GMO01
GMO02
GNO1
GNO2
GX01
GX02
GO01
GO02
GO11
GO12
GPO1
GPO2
GRO1
GR02
GS01
GS02
GS03
GT01
GT02
GYo01
GY02
GY11
GY12
GY17
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Capitd letter Theta

Small letter lota

Capitd letter lota

Small letter lotawith accent
Capitd letter lota with accent
Small letter lotawith diaeresis

Capital letter lotawith diaeresis

Small letter ota with accent and diaeresis

Small |etter Kappa

Capitd letter Kappa

Small letter Lambda

Capita letter Lambda

Small letter Mu

Capitd letter Mu

Small letter Nu

Capital letter Nu

Small letter Xi

Capital letter Xi

Small letter Omicron

Capital |etter Omicron

Small letter Omicron with accent
Capital |etter Omicron with accent
Small letter Pi

Capitadl letter Pi

Small letter Rho

Capitd letter Rho

Small letter Sigma

Capitd letter Sigma

Small letter final Sigma

Small letter Tau

Capitd letter Tau

Small letter Upsilon

Capital letter Upsilon

Small letter Upsilon with accent
Capital letter Upsilon with accent

Small letter Upsilon with diaeresis

Recommendation T.101 (11/94)

GO
GO
GO
G2
G2
G2
G2
G2
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
G2
G2
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
G2
G2
G2

4/8
6/9
4/9
4/2
4/2
4/8
4/8
4/0
6/10
4/10
6/11
4/11
6/12
4/12
6/13
4/13
6/14
4/14
6/15
4/15
4/2
4/2
7/0
5/0
7/1
5/1
7/3
5/3
712
714
5/4
715
5/5
4/2
4/2
4/8

GO
GO
GO
GO
GO

GO
GO

GO
GO
GO

6/9
4/9
6/9
4/9
6/9

6/15
4/15

715
5/5
715



GY18
GY33
GFO1
GF02
GHO1
GHO02
GPo61
GP62
GO61
GO62
GO63
GO64

v =

® D
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&
&5

Capitd letter Upsilon with diaeresis

G2

Small letter Upsilon with accent and diaeresis G2

Small letter Phi

Capital letter Phi

Small letter Khi

Capitd letter Khi

Small letter Psi

Capital letter Psi

Small |etter Omega

Capital letter Omega

Small letter Omega with accent

Capital letter Omega with accent

Arabic alphabetic characters

ID

AH61

AX33

ABO1

ATO1

AT61

AG23

AH29

AH61

ADO1

AD61

ARO1

AZ01

Graphic

&

g a9 b p # P F &

R O & g WK X

NOTE - The GO set is shown in Table C.14.

Name or description
Arabic letter hamzah
Arabic letter maddah on alef
Arabic letter hamzah on alef
Arabic letter hamzah on waw
Arabic letter hamzah under alef
Arabic letter hamzah onya
Arabic letter alef
Arabic letter ba
Arabic letter ta marbutah
Arabic letter ta
Arabic letter tha
Arabic letter jeem
Arabic letter ha
Arabic letter kha
Arabic letter dal
Arabic letter thal
Arabic letter ra

Arabic letter zain

GO
GO
GO
GO
GO
GO
GO
GO
G2

G2

GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO

Recommendation T.101

Code

4/8
4/0
7/6
5/6
77
517
7/8
5/8
719
5/9
4/2
4/2

Position
4/01
4/02
4/03
4/04
4/05
4/06
4/07
4/08
4/09
4/10
4/11
4/12
4/13
4/14
4/15
5/00
5/01
5/02

GO
GO

GO
GO

(11/94)

5/5
7/5

719
5/9
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AS01 %) Arabic letter seen
AS21 _Q Arabic letter sheen
AS29 & Arabic letter sad
AD29 x> Arabic letter dad
AT29 < Arabic letter tah
AZ29 > Arabic letter dhah

A Arabic letter ain
AG61 4 Arabic letter ghain
SM49 »* Arabic tatweel
AFO1 N Arabic letter fa
AQO1 N Arabic letter gaf
AKO01 R Arabic letter caf
ALO1 A Arabic letter lam
AMO1 K Arabic letter meem
ANO1 N Arabic letter noon
AHO1 €« Arabic letter ha
AWO01 > Arabic letter waw

) Arabic letter alef magsurah
AYO1 \7 Arabic letter ya
AA31l LY Arabic letter fathatan
AU31 ? Arabic letter dammatan
Al31 ¥ Arabic letter kasratan
AA01 ] Arabic letter fathah
AUO01 = Arabic letter dammah
Al01 = Arabic letter kasrah

@ Arabic letter shaddah

g Arabic letter sukun

Hebrew alphabetic characters
NOTE - The GO set is shown in Table C.14.

ID Graphic Name or description
HX33 > Hebrew letter alef
HBO1 N Hebrew letter bet
HGO1 N2 Hebrew letter gimel

208 Recommendation T.101 (11/94)

GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO
GO

GO

Gl

Gl

Gl

Code

5/03
5/04
5/05
5/06
5/07
5/08
5/09
5/10
6/00
6/01
6/02
6/03
6/04
6/05
6/06
6/07
6/08
6/09
6/10
6/11
6/12
6/13
6/14
6/15
7/00
7/01

7/02

Position

6/00

6/01

6/02



HDO1
HHO1
HWO1
HZ01
HH45
HT45
HYO01
HK 61
HKO1
HLO1
HM61
HMO1
HN61
HNO1
HS01
HX35
HP61
HPO1
HS61
H45
HQO1
HRO1
HS21

HTO1

rw N S A g el 0 2R N €22 NK K N T

O

Hebrew letter dalet
Hebrew letter he
Hebrew letter vav
Hebrew letter zayin
Hebrew letter het
Hebrew letter tet
Hebrew letter yod
Hebrew letter final kaf
Hebrew letter kaf
Hebrew letter lamed
Hebrew letter final mem
Hebrew letter mem
Hebrew letter final nun
Hebrew letter nun
Hebrew letter samekh
Hebrew letter ayin
Hebrew letter final pe
Hebrew letter pe
Hebrew letter final tsadi
Hebrew |etter tsadi
Hebrew letter qof
Hebrew letter resh
Hebrew letter shin

Hebrew |etter tav

Non-alphabetic characters

Chinese Ideographic characters

Gl 6/03
Gl 6/04
Gl 6/05
Gl 6/06
Gl 6/07
Gl 6/08
Gl 6/09
Gl 6/10
Gl 6/11
Gl 6/12
Gl 6/13
Gl 6/14
Gl 6/15
Gl 7/00
Gl 7/01
Gl 7/02
Gl 7/03
Gl 7/04
Gl 7/05
Gl 7/06
Gl 7107
Gl 7/08
Gl 7/09
Gl 7/10

These characters are not independently listed in the repertoire; they are shown only in the code table (see Table C.16).

Decimal digits

ID Graphic
NDO1 1
NDO2 2
NDO3 3
NDO4 4

Name or description

Digit 1
Digit 2
Digit 3
Digit 4

Code
Set Position
GO 31
GO 3/2
GO 3/3
GO 34

Recommendation T.101
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NDO5 5 Digit 5 GO 3/5
NDO06 6 Digit 6 GO 3/6
NDO7 7 Digit 7 GO 37
NDO8 8 Digit 8 GO 3/8
NDQ9 9 Digit 9 GO 3/9
ND10 0 Digit 0 GO 3/0
Currency signs
Code

ID Graphic Name or description St Position

SC01 o General currency sign G2 2/3
(GO 2/4)
SCO02 £ Pound sign G2 2/3
SCO03 $ Dollar sign G2 2/4
SC04 ¢ Cent sign G2 2/2
SC05 ¥ Yen sign G2 2/5
Punctuation marks®
Code

ID Graphic Name or description Set Position
SP01 Space GXx 2/0
SP02 ! Exclamation mark GO 2/1
SP03 i Inverted exclamation mark G2 2/1
SP04 " Quotation mark GO 2/2
SP05 ' Apostrophe GO 217
SP06 () Left parenthesis GO 2/8
SP0O7 ) Right parenthesis GO 2/9
SP08 7 Comma GO 2112
SP10 - Hyphen or minus sign GO 2/13
SP11 . Full stop, period GO 2/14
SP12 / Solidus GO 2/15
SP13 : Colon GO 3/10
SP14 7 Semicolon GO 3/11
SP15 P Question mark GO 3/15
SP16 é Inverted question mark G2 3/15

5 In videotex 'quotation mark’, 'apostrophe’ and 'comma’ are independent characters which cannot have the meaning of diacritical
marks.

6) The characters in pair like open parenthesis and close parenthesis, greater than and smaller than, square or curly brackets, may
have two presentation variants depending on the writing direction. In Latin type of writing, opening character of the pair is the left
onewhilein Arabic way of writing, opening character is the right one.

7) The characters’ quotation marks', 'comma’ and ' semicolon’ may have two presentation variants depending on the writing direction.
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SP17 «
SP18 »
SP19 ‘
SP20 '
SP21 “
SP22 "

Arithmetic signs

ID Graphic
SA01 +
SA02 +
SA03 <8)
SA04 =
SA05 >8)
SA06 +
SA07 x

Angle quotation mark left
Angle quotation mark right
Single quotation mark left
Single quotation mark right
Double quotation mark left

Double quotation mark right

Name or description
Plus sign
Plus/minus sign
Less-than sign
Equals sign
Greater-than sign
Divide sign

Multiply sign

Subscriptsand Superscripts

ID Graphic
NSO01 1
NS02 2
NS03 3
Fractions

ID Graphic
NFO1 Y
NF04 Ya
NF05 Ya

8) See Footnote 6.

Name or description
Superscript 1
Superscript 2
Superscript 3

Name or description
Fraction one half
Fraction one quarter

Fraction three quarters

G2 2/11

G2 3/11
G2 2/9
G2 3/9
G2 2/10
G2 3/10
Code
Set Position
GO 2/11
G2 3/1
GO 3/12
GO 3/13
GO 3/14
G2 3/8
G2 3/4
Code
Set Position
G2 5/1
G2 3/2
G2 3/3
Code
Set Position
G2 3/13
G2 3/12
G2 3/14

Recommendation T.101  (11/94)
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Miscellaneous symbols

ID
SM01

SMO02
SMO03

SMO05
SMO06
SMO7
SM08
SM11
SM12
SM13
SM14
SM17
SM18
SM19
SM20
SM21
SM24
SM25
SM26
SM30
SM31
SM32
SM33

SM34
SM35

SM36
SM37
SM38

Graphic

#

%

o 0O

Gk

9 See Footnote 6.

212

Name or description
Number sign

Percent sign

Ampersand

Star

Commercial at

L eft square bracket

Reverse solidus

Right square bracket

Left curly bracket

Central horizontal bar jointive
Central vertical bar jointive
Right curly bracket

Micro sign

Ohm sign

Degree sign

Ordinal indicator, masculine
Ordinal indicator, feminine
Section sign

Paragraph sign, pilcrow
Middle dot

Leftward arrow

Rightward arrow

Upward arrow

Downward arrow

Delete
Registered mark symbol
Copyright symbol

Trade mark symbol

Musical symbol
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Code

GO
G2
GO
GO
GO
GO
GO
GO
GO
GO
G2
GO
GO
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2
G2

Gx
G2

G2
G2
G2

Position
2/3
2/6
2/5
2/6
2/10
4/0
5/11
5/12
5/13
7/11

5/0
7112
7/13
3/5
6/0
3/0
6/11
6/3
217
3/6
3/7
2/12
2/14
2/13
2/15

7/15
5/2

5/3
5/4
5/5



SM39 One eighth G2 5/12
SM40 Three eighths G2 5/13
SM41 g Five eighths G2 5/14
SM42 Seven eighths G2 5/15
SM43 A Arrowhead upwards GO 5/14
SM44 \ Upper reverse solidus GO 6/0
SM45 O Left vertical bar jointive Gl 4/14
SM46 Right vertical bar jointive Gl 5/14
SM47 N Upper bar GO 7114
SM48 _ Lower bar GO 5/15
Diacritical marks (as displayed when used in conjunction with SPACE)
Code

ID Graphic Name or description Set Position
sD11 ’ Acute accent G2 412
SD13 ) Grave accent G2 41
SD15 N Circumflex G2 4/3
SD17 Umlaut or diaeresis G2 4/8
SD19 7 Tilde G2 4/4
SD21 = Caron G2 4/15
SD23 = Breve G2 4/6
SD25 ” Double acute accent G2 4/13
SD27 x Ring G2 4/10
SD29 N Dot G2 a/7
SD31 N Macron G2 4/5
SD33 Diaeresis with acute accent G2 4/0
SD41 ) Cedilla G2 4/11
SD43 A Ogonek G2 4/14
Arabic diacritics (as displayed in conjunction with SPACE)

Code

ID Graphic Name or description St Position
DA10 [ Arabic fathatan GO 6/11
DA11 7 Arabic dammatan GO 6/12
DA12 © Arabic kasratan GO 6/13
DA13 ] Arabic fathah GO 6/14
DA14 = Arabic dammah GO 6/15

Recommendation T.101  (11/94)

213



DA15 > Arabic kasrah GO 7/00
DA16 i) Arabic shaddah GO 7/01

DA17 4 Arabic sukun GO 7/02

C.21.2 Mosaic Graphics

In addition to the aphanumeric repertoire, it is possible to make simple pictures using characters from the mosaic
graphic repertoire defined below. Each mosaic character completely fills the area of a character cell on the screen.

The repertoire consists of
— 63 graphics (block mosaic characters) consisting of a combination of six rectangular elements;

— 48 graphics (smoothed mosaic characters) where the shapes are bounded by lines between corners of six
rectangular elements;

— 8 graphics (smoothed mosaic characters) where the shapes are bounded by lines between the corners of
the character cell and the centre of the character cell;

— 48 line drawing graphics;

— 4 jointive arrows;

13 miscellaneous drawing graphics including one graphic with a dot-pattern where approximately 40% of
the character cell area has the foreground colour and the remaining area has the background colour.

The shaded areas in the representations of the mosaic character are to be displayed in the defined foreground colour an
the unshaded areas are to be displayed in the defined background colour.

The mosaic graphic character may be displayed in two fonts, 'contiguous' and 'separated' as shown in the examples
below. For the 'separated' font the 'separation space’ is on the left and lower edge of the blocks. The actual dimension of

the space is not defined.

Contiguous Block Separated Block

Mosaic Mosaic
Contiguous Separated

Smoothed Mosaic  Smoothed Mosaic

T0821680-95/d90
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Block Mosaic Graphics

ID

MGO1

MGO02

MGO03

MGO04

MGO05

MGO06

MGO07

MGO08

MGO09

MG10

MG11

MG12

MG13

MG14

MG15

MG16

MG17

MG18

MG19

HOUHARPHA R ARSI G -

Set

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Code

Position

2/1

2/2

2/3

2/4

2/5

2/6

217

2/8

2/9

2/10

2/11

2/12

2/13

2/14

2/15

3/0

3/1

3/2

3/3

T0823330-95/d91
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Code

ID Graphic Set Position
MG20 E Gl 3/4
MG21 E Gl 3/5
MG22 E Gl 3/6
MG23 E Gl 37
MG24 E Gl 3/8
MG25 E Gl 3/9
MG26 E Gl 3/10
MG27 E Gl 311
MG28 E Gl 312
MG29 E Gl 313
MG30 E Gl 314
MG31 E Gl 3/15
MG32 E Gl 6/0
MG33 ﬁ Gl 6/1
MG34 g Gl 6/2
MG35 ; Gl 6/3
MG36 E Gl 6/4
MG37 E Gl 6/5
MG38 g Gl 6/6
MG39 5 Gl 6/7
MG40 E Gl 6/8
MG41 E Gl 6/9

T0823340-95/d92
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MG42

MG43

MG44

MG45

MG46

MG47

MG48

MG49

MG50

MG51

MG52

MG53

MG54

MG55

MG56

MG57

MG58

MG59

MG60

MG61

MG62

MG63

BEFVHERPYVARPNHG ARl d .

Set

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

G1

G1

G1

G1

G1

G1

G1

G1

G1

G1

G1

G1

Code

Position

6/10

6/11

6/12

6/13

6/14

6/15

710

7/1

712

713

714

715

716

717

718

719

7/10

7/11

7112

7/13

714

5/15

T0823350-95/d93
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Smoothed M osaic Graphics

218
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SGO1
SG02
SGO03
SG04
SGO05
SG06
SGO07
SGO08
SG09
SG10
SG11
SG12
SG13
SG14
SG15
SG16

SG17

(11/94)

FRIKMERKRRAFTFGE

Set

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Code

Position

4/0

4/1

42

4/3

a/4

4/5

4/6

a7

4/8

4/9

4/10

4/11

4/12

4/13

5/13

5/12

5/11

T0821730-95/d94



ID

SG18

SG19

SG20

SG21

SG22

SG23

SG24

SG25

SG26

SG27

SG28

SG29

SG30

SG31

SG32

SG33

SG34

SG35

SG36

SG37

TN ddddBAACHECNEKDEPED:

Set

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

Gl

G1

G1

G3

G3

G3

G3

G3

G3

G3

G3

G3

Code

Position

5/10

5/9

5/8

5/7

5/6

5/5

5/4

5/3

5/2

5/1

5/0

6/0

6/1

6/2

6/3

6/4

6/5

6/6

6/7

6/8

T0821740-95/d95
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SG38
SG39
SG40
SG41
SG42
SG43
SG44
SG45
SG46
SG47
SG48
SG49
SG50
SG51
SG52
SG53
SG54
SG55

SG56

(11/94)

HE S dEH NN (AT

Set

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

Code

Position

6/9

6/10

6/11

6/12

6/13

7/0

7/1

712

713

714

715

716

7

7/8

719

7/10

711

712

713

T0821750-95/d96



Line Drawing Graphics

DGO1

DG02

DGO03

DG04

DGO05

DGO06

DGO07

DGO08

DGO09

DG10

DG11

DG12

DG13

DG14

DG15

DG16

DG17

DG18

DG19

DG20

Set

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

Code

Position

4/0

4/1

4/2

4/3

4/4

4/5

4/6

a7

4/8

4/9

4/10

4/11

4/12

5/0

5/1

5/2

5/3

5/4

5/5

5/6

T0821760-95/d97
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ID

DG21
DG22
DG23
DG24
DG25
DG26
DG27
DG28
DG29
DG30
DG31
DG32
DG33
DG34
DG35
DG36
DG37
DG38
DG39

DG40

(11/94)

Graphic

AEHEEHEIEIHE O 0/ [« 5 =11

Set

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G1

G3

G3

G3

G3

G3

G3

G3

G3

Code

Position

5/7

5/8

5/9

5/10

5/11

5/12

5/13

5/14

4/13

4/14

4/15

4/15

211

2/2

2/3

2/4

2/5

2/6

217

2/8

T0821770-95/d98



ID

DG41

DG42

DG43

DG44

DG45

DG46

DG47

DG48

DG49

DG50

DG51

DG52

DG53

DG54

DG55

DG56

DG57

DG58

DG59

DG60

Graphic

1l By w™Hhiblldld

Set

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

Code

Position

2/9

2/10

2111

2/12

2/13

2/15

3/15

3/14

3/13

3/12

3/11

3/0

31

32

3/3

3/4

3/5

3/6

3/7

3/8

T0821780-95/d99
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c22

224

Code

ID Graphic Set Position
DG61 A G3 3/9
DG62 G3 3/10
DG63 I:’ G3 5/15
DG64 I:’ G3 6/14
DG65 I:’ G3 6/15

T0821790-95/d100

Format Effector Repertoire

Abbreviation

APA

APB

APF

APD

APU

APR

Name and definition
ACTIVE POSITION ADDRESSING

A format effector which causes the active position to move to a defined position on
the screen in accordance with parameters following.

ACTIVE POSITION BACK

A format effector which causes the active position to move backwards one character
position on the same row. APB on the first character position on the row moves the
active position to the last character position of the preceding row. APB on the first
character position of the first row moves the active position to the last character
position of the last row in the defined display area.

ACTIVE POSITION FORWARD

A format effector which causes the active position to move forward to the next
character position on the same row. At the last position on the row, this format
effector moves the active position to the first character position on the following
row. APF on the last character of the last row moves the active position to the first
character position on the first row in the defined display area.

ACTIVE POSITION DOWN

A format effector which causes the active position to move to the equivalent
character position on the following row. APD on the last row moves the active
position to the equivalent character position on the first row in the defined display
area.

ACTIVE POSITION UP
A format effector which causes the active position to move to the equivaent
character position on the preceding row. APU on the first row moves the active

position to the equivalent character position on the last row in the defined display
area.

ACTIVE POSITION RETURN

A format effector which causes the active position to move to the first character
position of the same row.
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APH ACTIVE POSITION HOME

A format effector which causes the active position to be moved to the first character
position of the first row of the defined display area.

CS CLEAR SCREEN

A format effector which causes the active position to be moved to the first character
position of the first row in the defined display area and causes al character positions
to be filled with spaces with all attributes set to the default conditions as described
inC.1.5.

CAN CANCEL

A control function which fills all character positions from the active position to the
end of the row inclusive with spaces. The active position is then returned to its
previous location.

SP SPACE

A format effector which advances the active position one character-width forward on
the same row. (It is also regarded as a graphic character with no foreground. In those
systems which define an explicit background, the space copies the background
colour into the active position and moves the active position one character-width
forward. If used in conjunction with the inversion attribute it copies the foreground
colour into the active position and moves the active position one character-width
forward.) SPACE on the last character position of arow moves the active position to
the first position of the next row. SPACE on the last character position of a frame
moves the active position to the first character position of the frame.

RPT REPEAT

A format effector which causes the immediately preceding complete graphic
character, including SPACE and DEL, to be displayed a number of times as defined
by a parameter.

DEL DELETE

In the mosaic graphics mode, the use of DEL moves the active position one space
forward, with the vacated space obliterated with the foreground colour. Attributes
(double-height, colour, etc.) remainin force.

In the alphanumeric mode, the use of DEL moves the active position one space
forward and displays the DELETE graphics character in the vacated position.

DEL on the last character position of a row moves the active position to the first
position of the next row. DEL on the last character position of a frame moves the
active position to the first character position of the frame.

HMS HOLD MOSAIC

When the mosaic graphics set is activated, this function causes the last received
mosaic graphic character to be displayed in its previously defined rendition when a
seria attribute control function is transmitted.

RMS RELEASE MOSAIC
Causes the action of HOLD MOSAIC to be stopped.

C.23  Attribute Control Repertoire

An attribute control causes the desired display attribute to be applied to the display graphic characters referenced. Four
types of attribute control are defined:

—  Full screen attribute controls

These affect all the character positions on the screen, except the full screen background colour control
which affects the full screen background layer.
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Full row attribute controls

These affect all the character positions on the defined row, except the full row background colour control
which affects the defined row of the full screen background layer.

Serial attribute controls

These apply between markers on a row. They apply from the location of the active position at the time
they are received to the end of the row or until a contradictory marker is reached. Each of the control
functions of this repertoire causes the active position to be advanced one character-width forwards; the
position thus vacated is to be generally displayed as a SPACE. The control HOLD MOSAICS may
modify this display. Combinations of control functions may be applied at one character location.

Parallel attribute controls

These are the property of the active position and move with it under the action of format effectors
or spacing display characters (including space). They apply to the displayed characters subsequently
received until the attributes are changed by relevant controls including certain format effectors (CS, APA,
APH). They also apply to spacing display characters (including space) inserted by control commands.

C.23.1 FOREGROUND COLOUR Controls

226

a)

b)

Full screen and full row controls
The following controls are available as either full screen or full row controls.

The FOREGROUND COLOUR may be set to any one of the eight colours of the currently invoked
colour table using the following controls:

Abbreviation Name and definition
BKF BLACK FOREGROUND

Invokes 1st colour of the colour table.
RDF RED FOREGROUND

Invokes 2nd colour of the colour table.
GRF GREEN FOREGROUND

Invokes 3rd colour of the colour table.
YLF YELLOW FOREGROUND

Invokes 4th colour of the colour table.
BLF BLUE FOREGROUND

Invokes 5th colour of the colour table.
MGF MAGENTA FOREGROUND

Invokes 6th colour of the colour table.
CNF CYAN FOREGROUND

Invokes 7th colour of the colour table.
WHF WHITE FOREGROUND

Invokes 8th colour of the colour table.
Serial controls

The FOREGROUND COLOUR may be set to any one of the eight colours of the currently invoked
colour table. The same controls are also used to shift into or out of the first mosaic set (the L-set).

The following 'alpha’ foreground colour controls cause the appropriate foreground colour to be applied
and a locking shift from the first mosaic set (the L-set) back to the previously invoked G-set:
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Abbreviation Name and definition

ABK ALPHA BLACK

Invokes 1st colour of the colour table.
ANR ALPHA RED

Invokes 2nd colour of the colour table.
ANG ALPHA GREEN

Invokes 3rd colour of the colour table.
ANY ALPHA YELLOW

Invokes 4th colour of the colour table.
ANB ALPHA BLUE

Invokes 5th colour of the colour table.
ANM ALPHA MAGENTA

Invokes 6th colour of the colour table.
ANC ALPHA CYAN

Invokes 7th colour of the colour table.
ANW ALPHA WHITE

Invokes 8th colour of the colour table.

The following 'mosaic’ foreground colour controls cause the appropriate foreground colour to be applied
and a locking shift to the first mosaic set (the L-set). A shift back from the first mosaic set (the L-set) to
the previously invoked G-set isimplicit at the start of each row:

Abbreviation Name and definition
MBK MOSAIC BLACK

Invokes 1st colour of the colour table.
MSR MOSAIC RED

Invokes 2nd colour of the colour table.
MSG MOSAIC GREEN

Invokes 3rd colour of the colour table.
MSY MOSAIC YELLOW

Invokes 4th colour of the colour table.
MSB MOSAIC BLUE

Invokes 5th colour of the colour table.
MSM MOSAIC MAGENTA

Invokes 6th colour of the colour table.
MSC MOSAIC CYAN

Invokes 7th colour of the colour table.
MSW MOSAIC WHITE

Invokes 8th colour of the colour table.
Parallel controls

The foreground colour may be set to any one of the eight colours of the currently invoked colour table
using the following controls:

Abbreviation Name and definition
BKF BLACK FOREGROUND

Invokes 1st colour of the colour table.
RDF RED FOREGROUND

Invokes 2nd colour of the colour table.
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GRF GREEN FOREGROUND

Invokes 3rd colour of the colour table.

YLF YELLOW FOREGROUND

Invokes 4th colour of the colour table.
BLF BLUE FOREGROUND

Invokes 5th colour of the colour table.
MGF MAGENTA FOREGROUND

Invokes 6th colour of the colour table.
CNF CYAN FOREGROUND

Invokes 7th colour of the colour table.
WHF WHITE FOREGROUND

Invokes 8th colour of the colour table.

C.2.3.2 BACKGROUND COLOUR Contrals
a) Full screen and full row controls

The following controls are available as either full screen or full row controls. They cause the full screen
background layer to adopt one of the eight colours of the currently invoked colour table or transparency:

Abbreviation Name and definition
BKB BLACK BACKGROUND

Invokes 1st colour of the colour table.
RDB RED BACKGROUND

Invokes 2nd colour of the colour table.
GRB GREEN BACKGROUND

Invokes 3rd colour of the colour table.
YLB YELLOW BACKGROUND

Invokes 4th colour of the colour table.
BLB BLUE BACKGROUND

Invokes 5th colour of the colour table.
MGB MAGENTA BACKGROUND

Invokes 6th colour of the colour table.
CNB CYAN BACKGROUND

Invokes 7th colour of the colour table.
WHB WHITE BACKGROUND

Invokes 8th colour of the colour table.
TRB TRANSPARENT BACKGROUND

Invokes transparent background (the underlying video picture).
b) Serial controls
The following controls affect the character background:
Abbreviation Name and definition
NBD NEW BACKGROUND

Causes the BACKGROUND COLOUR to adopt the current foreground colour as
defined by previous colour controls. The foreground colour is unchanged.

BBD BLACK BACKGROUND
Causes the BACKGROUND COLOUR to invoke the first colour of the colour table.
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0)

Parallel controls

The following controls cause the character background layer (layer b) to adopt one of the eight colours of
the currently invoked colour table or transparency:

Abbreviation
BKB

RDB

GRB

YLB

BLB

MGB

CNB

WHB

TRB

C.23.3 LINING Controls

Name and definition

BLACK BACKGROUND

Invokes 1st colour of the colour table.
RED BACKGROUND

Invokes 2nd colour of the colour table.
GREEN BACKGROUND

Invokes 3rd colour of the colour table.
YELLOW BACKGROUND

Invokes 4th colour of the colour table.
BLUE BACKGROUND

Invokes 5th colour of the colour table.
MAGENTA BACKGROUND
Invokes 6th colour of the colour table.
CYAN BACKGROUND

Invokes 7th colour of the colour table.
WHITE BACKGROUND

Invokes 8th colour of the colour table.
TRANSPARENT BACKGROUND

Invokes transparent background.

The following controls are available as full screen, full row, serial or parallel controls:

C.234

Abbreviation ~ Name and definition

STL START LINING
Appliesthe LINED attribute.

SPL STOPLINING

Stops the application of the LINED attribute.

SIZE Controls

a)

b)

Full screen and full row controls

The following control is available either as afull screen or full row control:

Abbreviation
NSZ

Name and definition
NORMAL-SIZE
Appliesthe NORMAL-SIZE attribute.

Serial and parallel controls

The following controls are available in both the serial and parallel modes:

Abbreviation
NSZ

DBH

Name and definition

NORMAL-SIZE

Appliesthe NORMAL-SIZE attribute.
DOUBLE-HEIGHT

Appliesthe DOUBLE-HEIGHT attribute.
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DBW DOUBLE-WIDTH
Appliesthe DOUBLE-WIDTH attribute.
DBS DOUBLE-SIZE

Appliesthe DOUBLE-SIZE attribute.

NOTE — As described in C.1.4, the action of the DOUBLE-HEIGHT control is different in the serial and
parallel modes.

C.235 FLASH Controls
a) Full screen and full row controls

The following controls are available as either full screen or full row controls:

Abbreviation Name and definition
FSH FLASH

Appliesthe normal (50%) FLASH attribute.
STD STEADY

Cancels the application of any FLASH attribute.
b) Serial and parallel controls
The following controls are available in both the serial and parallel modes:

Sate controls:

Abbreviation Name and definition
FSH FLASH
Appliesthe normal flash state.
STD STEADY
Cancels the application of any FLASH attribute.
IVF INVERTED FLASH
Appliesthe inverted flash state.
RIF REDUCED INTENSITY FLASH (flash between colour tables)

Appliesthe reduced intensity flash state.

Rate controls:

Abbreviation Name and definition
FF1 FAST FLASH 1

Appliesthe 1st phase of three-phase flash.
FF2 FAST FLASH 2

Applies the 2nd phase of three-phase flash.
FF3 FAST FLASH 3

Appliesthe 3rd phase of three-phase flash.
NOTE — The application of any of the state controls defaults to the normal 50% 1 Hz rate.
Abbreviation Name and definition
ICF INCREMENT FLASH

Three-phase fast flash is applied to characters so that the phase is sequentially
changed for every character (enlarged characters count as single characters) in a
string of three adjacent characters to produce an apparent movement to the right.

DCF DECREMENT FLASH

Three-phase fast flash is applied to characters so that the phase is sequentially
changed for every character (enlarged characters count as single characters) in a
string of three adjacent characters to produce an apparent movement to the | eft.

230 Recommendation T.101 (11/94)



C.2.3.6  CONCEAL Controls
a) Full screen and full row attributes
The following controls are available as either full screen or full row controls:
Abbreviation Name and definition
CDY CONCEAL DISPLAY
Appliesthe CONCEAL attribute.
STC STOP CONCEAL
Causes the concesled characters to be revealed.
b) Serial and parallel controls
The following controls are available in both the serial and parallel modes:
Abbreviation Name and definition
CDY CONCEAL DISPLAY
Appliesthe CONCEAL attribute.
STC STOP CONCEAL
Stops the application of the CONCEAL attribute.

At full screen and full row level thereis no need for a’non-concealed’ control; the 'stop conceal’ control is
interpreted as'reveal’ and also resets the character positions addressed to the ' not concealed’ state.

C.2.3.7 INVERT Controls
a) Full screen, full row and parallel controls
The following controls are available as either full screen, full row or parallel controls:
Abbreviation Name and definition
IPO INVERTED POLARITY
Appliesthe INVERT attribute.
NPO NORMAL POLARITY
Stops the application of the INVERT attribute.
b) Serial controls

None.
C.23.8 WINDOW/BOX controls
The following controls are available as either full screen, full row, seria or parallel controls.
Full screen controls affect the whole of the defined display area.
Full row controls affect whole rows within the defined display area.
Serial and parallel controls affect parts of rows and individual characters respectively.
Abbreviation Name and Definition

SBX START BOX
Appliesthe WINDOW/BOX attribute.

EBX END BOX
Stops the application of the WINDOW/BOX attribute.
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C.2.3.9 MARKING controls

The following controls are available as either full screen, full row, serial or parallel controls.

Full screen controls affect the whole of the defined display area.

Full row controls affect whole rows within the defined display area.

Serial and parallel controls affect parts of rows and individual characters respectively.
Abbreviation Name and Definition

MMS MARKED MODE START
Appliesthe MARKED attribute.

MMT MARKED MODE STOP
Stops the application of the MARKED attribute.

C.2.3.10 PROTECTING controls
a) Full screen, full row, serial and parallel controls
The following controls are available as either full screen, full row, serial or parallel controls.
Full screen controls affect the whole of the defined display area.
Full row controls affect whole rows within the defined display area.
Serial and parallel controls affect parts of rows and individual characters respectively.

Abbreviation Name and Definition

PMS PROTECTED MODE START
Appliesthe PROTECTED attribute.

PMC PROTECTED MODE CANCEL
Cancels (removes) the PROTECTED attribute.

(allows overwriting).
(b) Additional serial and parallel controls

The following controls may be applied in either the serial or parallel mode.
Abbreviation Name and Definition

PMI PROTECTED MODE IDLE
Stops the application of the PROTECTED attribute.

C.2.3.11 Definition of scrolling area
Abbreviation Name and Definition

CSA CREATE SCROLLING AREA

Creates ascrolling area
DSA DELETE SCROLLING AREA

Deletes dl or part of ascrolling area.
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C.2.3.12 Execution of scrolling

a)

b)

Implicit scrolling

Scroll up

APF, or the printing of a character or spacing attribute control on the last character position, or APD in
the lowest row of the selected part of the screen, copies the contents of row i to i-1. The contents of the
uppermost row of the selected part of the screen will be discarded. The lowest row of the selected part of
the screen is filled with spaces (2/0) but the off-screen row-defined attributes remain unchanged. Thus
the lowest row will show spaces in the row-defined background colour.

Scroll down

APB on the first character position, or APU in the uppermost row of the selected part of the screen, copies
the contents of row i torow i + 1. The contents of the lowest row of the selected part of the screen will be
discarded. The uppermost row of the selected part of the screen is filled with spaces (2/0) but the off-
screen row-defined attributes remain unchanged. Thus the uppermost row will show spaces in the row-
defined background colour.

Abbreviation Name and Definition

DIS DEACTIVATE IMPLICIT SCROLLING

This deactivates the implicit scrolling, alowing the active position in to move
across the border of a scrolling area.

AlS ACTIVATE IMPLICIT SCROLLING
Thisrestores the implicit scrolling effect of format effectors.

Explicit scrolling
These controls affect the scrolling area.

Abbreviation Name and Definition

SCU SCROLL UP
This causes a scrolling up of the designated scrolling area.

SCD SCROLL DOWN

This causes a scroll down of the designated area. The active position does not move
relative to the defined display area.

C.2.3.13 Colour table controls

The following controls invoke the selected colour table.

Abbreviation Name and Definition

CT1 COLOURTABLE 1
Invokes 1st colour table.

CT2 COLOUR TABLE 2
Invokes 2nd colour table.

CT3 COLOUR TABLE3
Invokes 3rd colour table.

CT4 COLOUR TABLE 4
Invokes 4th colour table.

These controls are Locking controls and are reset by a contradictory control or clear screen (CS). Invoking a colour table
has no effect on an attribute until that attribute is changed.
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C.2.3.14 Miscellaneous presentation functions
SPD Select Presentation Direction

SPD is used to establish for subsequent text the direction of the active position movement for graphic characters and for
the control functions which initiate movement of the active position. The established directions remain in effect until the
next occurrence of SPD in the data stream. The direction of the character path may be temporarily reversed by START
REVERSED STRING (SRS).

SRS Start Reversed String

SRS is used to delimit a string of graphic characters which is to be presented in a direction that will not necessarily be
that of the immediately preceding text. For example, SRS may temporarily reverse the direction of the established
character path until the end of the delimited string.

A string delimited by the SRS may contain n (where n is zero or more) further occurrences of SRS with a parameter
value not equal to O; the end of the string is indicated by the (n + I)'[h following occurrence of SRS with a parameter
value of 0, the active position is moved to the character position following the graphic character presented

SAPV  Select Alternative Presentation Variant
SAPV isused to specify one or more variants for the presentation of subsequent text.
FNT Font Selection

FNT is used to identify the character font to be selected as primary or alternative font by subsegquent occurences of
SELECT GRAPHIC RENDITION (SGR) in the data stream.

SGR Select Graphic Rendition

SGR is used to establish one or more graphic rendition aspects for subsequent text. The established aspects remain in
effect until the next occurrence of SGR in the data stream, depending on the setting of the GRAPHIC RENDITION
COMBINATION MODE (GRCM).

C.24  Devicecontrol function repertoire

C.24.1 Cursor controls
Abbreviation Name and Definition

CON CURSOR ON
A device control function which causes the active position to be indicated.

COF CURSOR OFF
A device control function which terminates the action of CON.

C.2.4.2 Recording device controls
Abbreviation Name and Definition

RDS RECORDING DEVICE START

Causes the associated recording device to start recording data subsequently received
by the terminal.

RDT RECORDING DEVICE STOP
Causes the associated recording device to stop.

RDW RECORDING DEVICE WAIT
Causes the associated recording device to wait.

C.2.4.3 Hard copy device controls
Abbreviation Name and Definition

HCS HARD COPY START

Causes the associated hard copy device to start copying data subsequently received
by the terminal.
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HCT HARD COPY STOP
Causes the associated hard copy device to stop.

HCW HARD COPY WAIT
Causes the associated hard copy device to wait.

C.2.4.4 Display device controls
Abbreviation Name and Definition

DDO DISPLAY DEVICE ON
Data subsequently received by the terminal is displayed.

DDF DISPLAY DEVICE OFF
Data subsequently received by the terminal is not displayed .

C.24.5 Auxiliary device controls
Abbreviation Name and Definition

ADO AUXILIARY DEVICE ON
Data subsequently received by the terminal is passed to the auxiliary device.

ADF AUXILIARY DEVICE OFF
Data subsequently received by the terminal is not passed to the auxiliary device.

C.2.4.6 Miscellaneous device controls
Abbreviation Name and Definition

EBU EMPTY BUFFER
Causes the contents of the terminal buffer to be transmitted to the line.

C.3 Coding Structure
The coding structure defined allows for both 7- and 8-bit coding of presentation data.

Control functions are coded using primary and supplementary control sets and by using combinations of control codes
and following parameters.

Characters are coded in five character-sets.
In the 7-bit environment only one of these character-sets may be invoked into the'in use’ code table.
In the 8-bit environment two of these character-sets may be invoked into the’'in use’ code table.

In order to invoke the character-sets, locking shift functions are required for al sets (GO, G1, G2, G3 and L). To enable
access to the sets not invoked, single shift functions are also incorporated.

The designation of the sets from alibrary to the GO, G1, G2 and G3 sets is, in accordance with 1SO 2022, the same for
both the 8-bit and 7-bit environment.

C31 Code extension and invocation

C.3.1.1 Common code extension control functions
Abbreviation Name and Definition

ESC ESCAPE

A control character that is used to provide additional control functions other than
transmission control functions and that aters the meaning of a limited number of
contiguoudly following bit combinations.
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Csl

CONTROL SEQUENCE INTRODUCER

A control character that is used to provide additional control functions other than
transmission control functions and that alters the meaning of a limited number of
contiguoudly following bit combinations.

This control is mainly used in the context of bidirectionnal text for Latin/Arabic
Videotex applications or for functions associated with ideographic writing.

The coding of CSl-introduce functions is described below:

C312

C3.13

236

I nvocation functions (7-bit environment)

Abbreviation

SO

S|

LS2

LS3

SS3

Name and Definition

SHIFT OUT
Invokes the G1 set into columns 2-7 of the code table.

SHIFT IN
Invokes the GO set into columns 2-7 of the code table.

LOCKING SHIFT 2
Invokes the G2 set into columns 2-7 of the code table.

LOCKING SHIFT 3
Invokes the G3 set into columns 2-7 of the code table.

SINGLE SHIFT 2
Invokes a single character from the G2 set.

SINGLE SHIFT 3
Invokes a single character from the G3 set.

NOTE - L-set activation is by serial C1-controls 5/0 to 5/7. L-set deactivation is by any one of the following:
—  serial C1-controls 4/0 to 4/7;

entering new line;

invocation of parallel C1-set;

- invocation of a G-set into columns 2 to 7 of the code table.

I nvocation functions (8-bit environment)

Abbreviation

LSO

LS1

LSIR

LS2

LS2R

LS3

LS3R

Name and Definition

LOCKING SHIFT 0
Invokes the GO set into columns 2-7 of the code table.

LOCKING SHIFT 1
Invokes the G1 set into columns 2-7 of the code table.

LOCKING SHIFT 1 RIGHT
Invokes the G1 set into columns 10-15 of the code table.

LOCKING SHIFT 2
Invokes the G2 set into columns 2-7 of the code table.

LOCKING SHIFT 2 RIGHT
Invokes the G2 set into columns 10-15 of the code table.

LOCKING SHIFT 3
Invokes the G3 set into columns 2-7 of the code table.

LOCKING SHIFT 3RIGHT
Invokes the G3 set into columns 10-15 of the code table.
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SS2 SINGLE SHIFT 2
Invokes a single character from the G2 set.

SS3 SINGLE SHIFT 3
Invokes a single character from the G3 set.
NOTE - L-set activation is by serial C1-controls 5/0 to 5/7. L-set deactivation is by any one of the following:
- serial C1-controls 4/0 to 4/7;
- invocation of parallel C1-set;
- entering new line;
— invocation of a G-set into columns 2 to 7 of the code table.

C.3.1.4 Default code sets

The primary control function set is designated the CO set. Either of the supplementary control function sets may be
designated as the default C1 set.

The primary set of characters is designated the GO set. The supplementary set of alphanumeric characters is designated
the G2 set.

Thefirst supplementary set of mosaic charactersis designated the L set and isinvoked by controlsin the serial C1 set.
The second supplementary set of mosaic charactersis designated the G1 set.

The third supplementary set of mosaic characters is designated the G3 set. In the 8-bit environment the GO set is invoked
into columns 2-7 and the G2 set isinvoked into columns 10-14 of the'in use’ code table.

C.3.2  ThePrimary control function set (see Table C.5)

This set contains two types of elements: those which consist of a single bit combination and those which are used in
conjunction with following parameters (RPT and APA).

C.3.21 Parametersfor format effectors
Repeat RPT (char)

The parameter (char) indicates the number of repetitions of the immediatly preceding graphic character. The
representation is in binary form by the 6 least significant bits of the parameter which is taken from columns 4 to 7. The
character itself is not included in the count. This function does not apply to control characters.

Active Position Address APA (char) (char)

A control function with atwo or four character parameter. All the characters are within the range 4/019 to 7/15, and they
represent respectively the row address and the column address in binary form, with 6 useful bits (bit 6 being the most
significant bit) of the first character to be displayed.

Thefirst character received shall be displayed on the designated character location of the addressed row.

The default address range of the defined display area is 1 to 24 verticaly and 1 to 40 horizontally. The location
addressed by APA, 4/1, 4/1 (or APA 4/0, 4/1, 4/0, 4/1 if the format exceeds either 63 rows or 63 columns) is the top | eft-
hand location of the defined display area.

If the format exceeds either 63 rows or 63 columns, then the relevant parameters, i.e. the row and the column address, is
coded as atwo byte sequence with 12 useful bits, the first byte carrying the most significant bits.

10)  Addressing row O is for private use.
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Table C.5/T.101 — The primary control function set (default CO set)

b; |0 0 0 0 1 1 1 1
bs 0 0 1 1 0 0 1 1
bs 0 1 0 1 0 1 0 1
by| bg| by | by 0 1
olo|o]|o 0 NUL
olo|o0]|1 1 CON
o|lo|1]0 2 RPT
o|lo0|1]1 3
ol1]0]o0 4 COF
0O|1(0]1 5
o|1]|1]0 6
o|l1]1]1 7
1/0|0]0 8 APB | CAN
1/{0|0]1 9 APF | S32
1{o11]0] 10 | APD
1]0(1|1f 17 | APU | ESC
111(0(0| 12 CS
1{1/0]1] 13| APR | SS3
111]1|0f 14 SO | APH |-
111]111| 15 Sl | APA3 |

@ This codeis also used for the Unit Separator (US) control.

Empty positions in the table denote bit combinations reserved for future standardization and
shall not be used.

. Shaded code positions are reserved for G sets and shall not be used for control characters.
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C.3.3 Thesupplementary control function sets

Two supplementary control function sets are defined; one for applying 'serial’attribute controls and one for applying
"parallel’ attribute controls.

In the 7-bit environment individual characters of these sets are represented by two-byte combinations of the forg ESC,
Fe where Fe lies in the range 4/0 to 5/15.

In the 8-bit environment individual characters of these sets are represented by the combinations in the range 8/0 to 9/15.

C.3.3.1 Theserial supplementary control function set (see Table C.6)
This set is designated by the sequence ESC 2/2 4/0.

C.3.3.2 Theparallel supplementary control function set (see Table C.7)
This set is designated by the sequence ESC 2/2 4/1.

C.3.3.3 CSl introduced functions

The functions introduced by CSI are common to both supplementary control function sets.
SPD SELECT PRESENTATION DIRECTION

The utilized sequence is: CSI Ps 2/0 5/0

default value of Ps = 0;

Ps Call take the following values:

0 The Direction of character path is from left to right; the direction of the line progression is from top to
bottom. This value corresponds to the Latin way of writing.

1 The Direction of character path is from top to bottom (up down); the direction of the line progression is
from right to left.

2 The direction of character path is from top to bottom (up down); the direction of the line progression is
left to right.

3 The direction of the character path is from right to left; the direction of the line progression is from top to
bottom. This value corresponds to Arabic way of writing.

4  The direction of the character path is from bottom to top (down up); the direction of the line progression
is from left to right.

5 The direction of the character path is from right to left; the direction of the line progression is from
bottom to top.

6 The direction of the character path is from left to right; the direction of the line progression is from
bottom to top.

7  The direction of the character path is from bottom to top (down up); the direction of the line is from right
to left.

SRS Start Reversed String

A string delimited by the SRS may contain n (where n is zero or more) further occurrences of SRS with a parameter
value not equal to 0; the end of the string is indicated by the (W#ol)owing occurrence of SRS with a parameter
value of 0, the active position is moved to the character position following the graphic character presented.

Representation: CSIPs5/11

where Ps:
0 end of the string

1 start of the string in a direction opposite to that of the immediately preceding text.
SAPV  Select Alternative Presentation Variant

Representation:  CSI Ps 2/0 5/13
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SAPV isused to specify one or more variants for the presentation of subsequent text, the parameter values are:

0

© 00 ~N o O

11
12
13

14
15
16

FNT

Default presentation (implementation-defined); cancels the effect of any preceding occurrence of SAPV
in the data stream.

The decimal digits are presented by means of the graphic symbols used in latin script.

The decimal digits are presented by means of the graphic symbols used in Arabic script, i.e. the Hindi
symboals.

Each of the graphic characters in the graphic character set(s) in use which is one of Ieft/right handed pair
(parentheses, square brackets, curly brackets, greater than/less-than signs, etc.) is presented as “mirrored”,
i.e. as the other member of the pair. For example, the coded graphic character given the name LEFT
PARENTHESIS is presented as RIGHT PARENTHESIS, and vice versa.

The following graphic character is presented in its isolated form.
The following graphic character is presented in its initial form.
The following graphic character is presented in its final form.
The following graphic character is presented in its medial form.

Where the bit combination 02/14 is intended to represent a decimal mark in a decimal number it shall be
presented by means of the graphic symbol FULL STOP.

Where the bit combination 02/14 is intended to represent a decimal mark in a decimal number it shall be
presented by means of the graphic symbol COMMA.

Vowels are presented above or below the preceding character.
Vowels are presented after the preceding character.

Contextual shape determination of Arabic scripts, including the LAM-ALEPH ligature but excluding all
other Arabic ligatures.

Contextual shape determination of Arabic scripts excluding all Arabic ligatures.
Cancels the effect of parameter values 3 and 4.

Vowels are not presented.

Font Selection

FNT is used to identify the character font to be selected as primary or alternative font by subsequent occurences of
SELECT GRAPHIC RENDITION (SGR) in the data stream.

Representation:  CSI Psl; Ps2 2/0 4/4

parameter default values Psl = 0; Ps2 =0

Ps1 specifies the primary or alternative font concerned:

240

0

~N o o0~ W N P

Primary font

First altemative font
Second altemative font
Third altemative font
Fourth altemative font
Fifth altemative font
Sixth alternative font

Seventh alternative font
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8  Eighth atemative font
9 Ninth dtemative font

Ps2 identifies the character font according to some register which is to be established.
SGR Select Graphic Rendition

Representation:  CSl Ps6/13

Each graphic rendition aspect is specified by a parameter value:

0 Default rendition (implementation-defined), cancels the effect of any preceding occurence of SGR in the
data stream, depending on the setting of the GRAPHIC RENDITION COMBINATION (GRCM)

Bold or increased intensity

Faint, decreased intensity or second color
Italicized

Underlined

Slowly blinking (less then 150 per minute)
Rapidly blinking (150 per minute or more)
Negative image

Concealed characters

© 00 N o o~ W N P

Crossed-out (characters still legible but marked as to be deleted)

=
o

Primary (default) font

1l First alternative font

12 Second aternative font

13 Third aternative font

14 Fourth aternative font

15 Fifth alternative font

16 Sixth alternative font

17 Seventh aternative font

15 Eighth alternative font

19 Ninth aternative font

20 Fraktur ( Gothic)

21 Doubly underlined

22 Normal colour or normal intensity (neither bold nor faint)
23 Not italicized, not fraktur

24 Not underlined (neither singly nor doubly)

25 Steady (not blinking)

26 (Reserved for proportional spacing as specified in CCITT Recommendation T.61, 1984)
27 Positiveimage

28 Revesled characters

29 Not crossed out
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30
31
32
33
34
35
36
37
38
39
40
4
42
43
a4
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65

Black display

Red display

Green display

Yellow display

Blue display

Magenta display

Cyan display

White display

(Reserved for future standardization)

Default display colour (implementation defined)
Black background

Red background

Green background

Y ellow background

Blue background

Magenta background

Cyan background

White background

(Reserved for future standardization)

Default background colour (implementation defined)
(Reserved for cancelling the effect of the rendering aspect established by parameter 26)
Framed

Encircled

Overlined

Not framed, not encircled

Not overlined

(Reserved for future standardization)

(Reserved for future standardization)

(Reserved for future standardization)

(Reserved for future standardization)

Ideogram underline or right side line

| deogram doubl e underline or double right side line
Ideogram overline or left side line

Ideogram double overline or |eft side line
Ideogram stress marking

Cancels the effect of the rendition aspects established by parameters 60 to 64
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Table C.6/T.101 — The serial supplementary control function set

by 1 1 1 1

bs 0 0 1 1

bs 1 0 1
ba | bs | by | by 4 ) 6 I
01010]0 ABK|MBK
00101 ANR|MSR
opof140 ANG|MSG
010111 ANY |MSY
0117070 ANB|MSB
o101 ANM|MSN
o110 ANC|MSC
01111 ANW|MSW
1101070 FSH |CDY
110101 STD| SPL
1107170 EBX| STL
110111 SBX | CSl
1111070 NSZ |BBO
111101 DBH|NBD
11171]0 DBW|HMS
1p1p171 DBS|RMS
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Table C.7/T.101 — The parallel supplementary control function set

by |0 0 0 0 1 1 1
bg 0 0 1 1 0 0 1
bs 0 1 0 1 0 1
by | by | bz | by 3|4[5]6
0| 0|00 BKF|BKB
0| 0]o0|1 RDF | RDB
0jo0j1]0 GRF | GRB
0011 YLF|YLB
0| 1]0|0 BLF|BLB
0| 1]0|1 MGF|MGB
0j1]1]0 CNF|CNB
0| 1]1)1 WHF|WHB
1fojolo FSH | CDY
1jojof1 STD | SPL
1jof1]o0 EBX | STL
1joj1]1 SBX | CSl
1({1({0(0 NSZ NPO
1j1]0]1 DBH| IPO
1j1f1]o DBW| TRB
1111 DBS| STC
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C.34  Thecoding of graphic characters

C.34.1 Codesets

Nine code sets are used to encode the graphic characters. These are;

1

2)

3)

4)

5)

6)

7

8)

9)

The primary set of characters (see Table C.8)

This consists of the most frequently used alphanumeric characters and punctuation marks. The bit
combination 2/0 is used for SPACE and 7/15 is used for DELETE.

The supplementary set of alphanumeric characters (see Table C.9)
This set contains three types of characters:
— 4/0to 4/15

Diacritical marks which are used in combination with the letters of the basic Latin or Greek alphabet
in the primary set to constitute the coded representations of characters with diacritical marks. Each of
these characters acts as a modifier indicating that the immediately following letter is to be
transformed.

- 6/0to7/14

Alphabetic characters which are used in addition to the basic Latin alphabet in the primary set and
which are not composed by combining diacritical marks and basic letters.

— 2/1to 3/15 and 5/0 to 5/15
Non-alphabetic characters which are used in addition to those in the primary set.
Thefirst supplementary set of mosaic characters (see Table C.10)

This set consists of 63 block mosaic characters and 32 text characters, the representation of which is
identical to that of the characters of columns 4 and 5 of the primary set of characters.

Thesecond supplementary set of mosaic characters (see Table C.11)

This set consists of 63 block mosaic characters, 28 smoothed mosaic characters, two line vertical bars and
one shading character.

Thethird supplementary set of mosaic characters (see Table C.12)

This set consists of 28 smoothed mosaic characters, 24 line drawing characters and 7 miscellaneous
characters.

TheGreek primary set (see Table C.13)

This consists of the most frequently used Greek alphanumeric characters and punctuation marks. The bit
combination 2/0 is used for SPACE and 7/15 is used for DELETE.

TheArabic primary set (see Table C.14)

This consists of the isolated form of the Arabic alphabetic characters and one of the presentation variants
of the bit combination 2/0 is used for SPACE and 7/15 is used for DELETE.

TheHebrew supplementary set (see Table C.15)
This consists of the non dotted Hebrew characters.
TheChinese primary set (see Table C.16)

This set is defined as a combination of Chinese national standards GB 2312 and GB 8565.2. It is
composed of general characters, ordinal numbers, numerical characters, latin, greek and russian alphabets,
japanese kanas, phonetic chinese symbols, letters for phonetic chinese annotation and chinese ideograms,
making a total of 8443 graphic characters. This set is a multibyte graphic set where each character is
represented by a pair of bytes in the range 2/0 to 7/14.

General characters

There are 224 general characters including space, punctuation marks, arithmetic signs, unit marks and background

characters.

Ordinal Numbers

There are 60 ordinal numbers, 20 ranging from 1. to 20., 20 from (1) to (20) 1@(101 and 10 Chinese numbers
from (<) to (+).
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Numeric characters

There are 22 numerical characters, 10 ranging from 0to 9 and 12 from | to XII.

Latin alphabet

There are 52 latin |etters, including 26 upper case from A to Z and 26 lower case from ato z.
Syllabic japonese kanas

There are 169 Japanese Kanas including 83 Hiragana and 86 Katakana.

Greek alphabet

There are 48 greek letters, including 24 upper case from A to Q and 24 lower case from a to w.
Russian alphabet

There are 66 russian letters, including 33 upper case from A to »- and 33 lower case from ato Q@D
Chinese Phonetic symbols

There are 26 Chinese phonetic symbols and 6 syllabic specia characters.

Chinese phonetic-annotated letters

There are 37 letters for Chinese-annotated letters, from 7 1o,

Half length graphic characters

There are 128 half length graphic characters, including 94 general characters and 34 Chinese phonetic symbols.
Chinese characters

There are 7607 chinese characters, 6763 of them from the Chinese national standard GB 2312, 705 from the Chinese
national standard GB 8565.2 and 139 general Chinese character and variants.

Empty positions

The empty positions in rows 88 and 89 may be used to define the correspondance of one simplified form of a Chinese
character with the multiple complex forms of Chinese characters.

Presentation of the coded set in Table C.16.

Table C.16 is presented for practical reasons on 25 different pages, the complete table being subdivided into 25 sections
to accomodate the size of the printed 1SO A4 page as shown in the following table.

Columns 1to 19 20to 38 39to 57 5810 76 77t09%4
Rows
1to19 1 2 3 4 5
20to 38 6 7 8 9 10
39to 57 11 12 13 14 15
5810 76 16 17 18 19 20
771094 21 22 23 24 25
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Table C.8/T.101 — The primary set of graphic characters (default GO set)

b; |0 0 0 0 1 1 1 1

be 0 0 1 1 0 0 1 1

bs 0 1 0 1 0 1 0 1
ba | b3 | bz | by 3| 4] 5| 6|7
of0|J0]|O 0 0 @ P ‘ p
ojojoj] 1 1| Al Q| algqg
ojojt]of 2 2 | Bl R|b |
0101111 3 3| C| S| c]| s
oj1jo]o| 4 4| D| T| d]| t
R R 5| E|U| e| u
0| 111]10] 6 6 | F |V | f |V
ojr|rt 7 71 G|IW| g|w
110joj0] 8 8 | H| X| h| x
Ljojojtl 9 9 | | Y | i |y
1op1101 10 J | Z | j y4
Il el Il LKLk |
Lp1popof 12 < | L |\ I |
p1jop1] 13 = | M| ]| m]|}
1l1]1]0] 14 > N A n -
Lpip1)1f 15 ? | O|#/ | ol
# / The characters allocated to positions 5/15 may be displayed either as_ (LOWER BAR) or

# (SQUARE) to represent the terminator function required by existing Videotex services.

The representation of these characters is not guaranteed in international communication
and may be replaced by national application oriented variants.
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Table C.9/T.101 — The supplementary set of graphic characters (default G2 set)

b, |0 0 0 0 1 1 1 1

be 0 0 1 1 0 0 1 1

bs 0 1 0 1 0 1 0 1
bs | bz | by | by 3 4 5 6
ojlofo|of g e T =l QK
ojojo|1] 1 + | II | | £| e
ojof1]|o]| o 2 | x| ® | b | &
ojo|1|1| 3 slalel| 7| s
o|1]|o|o| 4 X | w | ™| P | AR
oj1]ojt| 5 o] E
oj1|1]|0]| g M| o © | er
oj1j1]1f 7 . o ® o
1{ojolo]| g = % AR
1{ojofl1]| g : X 2| @
1lofl1]0]| 10 ” x E |
1jo|1]1] 11 » | v ° B
1l1fofo] 12 - Y, | &
11]01] 13 Yy S
1] 1fo] 14 [0 ¥, 20| =
1l1]1]1] 15 . | #A n -

4/8 is diaeresis and this character is used for compatibility with other text communication
services which may need to distinguish between umlaut and dieresis.

Empty positions in the table denote bit combinations reserved for future standardization
and shall not be used.

The diacritical mark "dieresis with accent” in position 4/0 should only be used with the
Greek primary set of graphic characters.
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Table C.10/T.101 — The first supplementary set of mosaic characters (L set)

b, |0 0 0 0 1 1 1 1

bs 0 0 1 1 0 0 1 1

bs 0 1 0 1 0 1 0 1
ba | b3 | bz | by 3 4 ) 6 7
olojofo ;E @ | P EE
ojofol1 E Al Q EE
ojlo|1]o0 % B R gﬂ
ojo0|1]1 E C | S ;=
oj1]0]|o0 E D | T EE
ol1]of1 B e v I
oj1]1]o0 E F V gz
0|1|1]1 E G| W 5:
1|0{0]|o0 E H | X SE
1001 E I Y EE
1lol1]o0 a J Z aa
10|11 E K ‘—gn
1|1/0]|0 E L 1 Ei
11101 E M — EE
1110 E N 1 Hi
11|11 E @) 1—'7_!-

The characters allocated to positions 5/15 may be displayed either as_ (LOWER BAR) or
# (SQUARE) to represent the terminator function required by existing Videotex services.

The representation of these characters is not guaranteed in international communication
and may be replaced by national application oriented variants.
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Table C.11/T.101 — The second supplementary set of mosaic characters (default G1 set)

b; |0 0 0 0 1 1 1 1

be 0 0 1 1 0 0 1 1

bs 0 1 0 1 0 1 0 1
bg | bg | by | by 2 3 4 5 6 I
0 0 0 0 [ [ [ 1] [ ]

o
o
o
o

O |0 |N |o |o | W N |- |O

0O(l1|0]|1
of1|1]|0
o111
110(0]0O0
11001
1{0|1]0 10
110]1]1 11
11110|10| 12

H
R
o
R

w

H
-
-
o

=

0000 0" ™" "l ("

b " ot Wn" W o o il
o S ol S
CAFIULVEARPEHLPI

H
-
-
-

o

| 0| 1|
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Table C.12/T.101 — The third supplementary set of mosaic characters (default G3 set)

b; o o fo o 1 1 1 1

bs | 0 | O 1 1| o | o | 1 1

bs 0 1 o 1 o 1 o 1
ba | b3 | bz | b1 21 3|1 4] 5| 6|7
B0 eS|
DL OH =P
o] HE =P
BB 5] B = B PP
2] AECENE
BB S E N
o[1]1]|0 mm\/ -T_ —j
IBBE B 1 B T
1lofolo EE,/ |r__‘]
o]o] MES EE
ol Sl Sl
BB ElldPllL sl
1l1]0]o0 EE (—"____4
ABEE GGl
1110 H
IEDEC

Empty positions in the table denote bit combinations reserved for future standardization
and shall not be used.

NOTE - In order to preserve the compatibility with Recommendation T.101 (1988), the use of the following
code positions is optional: 2/1 to 2/13, 2/15, 3/0 to 3/15, 5/15, 6/14 and 6/15.
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Table C.13/T.101 — The Greek primary set of graphic characters

b; |0 0 0 0 1 1 1 1
bs | O 0 1 1 0 0 1 1
bs 0 1 0 1 0 1 0 1
D4 | B3| b2 | by 3145 6|7
JRIKIE 0ol =|r||DO
01019t 1| ¥ | %]% | 3
ojlof1]o 2 | & Q| &
ojo|1|1 3 4| & | V| o
JHEIE 4] | s e
o|l1|0]1 5|l = || m| e
0|1]1]o0 6 |C |- | 8|
oj1|1|1 71 @& |m|m
Ljojo]o 8 | » | x| Q| K
1jojo]|1 o | & | ¢ | ¥ | o
1{of1]o0 ® &
10|11 e | e | e
1{1]{0]|o0 < | & |\ | O |
1]1]0]1 = | & | & | m|)
1]1]{1]|o0 S I VN B 5~ I
1]1]1]1 7@38D-

Telematic terminals should not transmit this code. however, to ensure compatibility with
some conversion equipments, when a telematic terminal receives code 5/2, it shall interpret
it as a capital Greek letter Sigma (2).

These code positions are reserved for further standardization.
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Table C.14/T.101 — The Arabic primary set of graphic characters

b; (0 |0 1 |1 1

be | o | o | 12 | 1| o | o | 1 | 1

bs of 1 oo 1 o 1
byjbslb2ibif | 0| 1| 2| 3|4]|5]6]7
ojofolof g 0 = o € =
o1o1ort 1 I 1O 'R_ N D
ojofz]of 2 2o g Vv B
R I Bl I # | 3| Jd @ R
ol tfojol g4 o 4% | A
o1t1o1 5 % 5 G &K
olt|t]of 6 & 6 o ®| N
Sl I R B ¢ 8 7 & | < €
1jojofo| g (1 8 2 > >
tfojof1f g ) 9 E AL A
tioftiof 10 * D v | W
1lof1f1] 11 X &8 R )
ti1fofo] 12 RS IR
tf1fof1f g3 = B e ke |
titl1]of 14 < IR N -
tjtf1)1] 15 /?&b’@!

These code positions are reserved for further standardization.
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Table C.15/T.101 — The Hebrew supplementary set of graphic characters

bz |0 0 0 0 1 1 1

be 0 0 1 1 0 0 1 1

bs 0 1 0 1 0 1 0
ba| b | b2 | bn 21 3[4 5] 6 /
ojofo]o S o
ojofo]1 N0
ojof1]o N
ojlo|1|1 K | &
oj1|0]o0 20
o|1|0]1 v s
oj1|1]o0 N
ol1]11 &« v
1{o0l0]o0 >
11001 A o
1{0|1]0 * -
11011 R
1{1/0]0 v,
111]0f1 ¢
11110 AV
11|11 &

These code positions are reserved for further standardization.
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Table C.16/T.101 — The Chinese primary set of graphic characters

Part 1
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Table C.16/T.101 — The Chinese primary set of graphic characters

Part 2
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Table C.16/T.101 — The Chinese primary set of graphic characters
Part 3
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Table C.16/T.101 — The Chinese primary set of graphic characters

Part 4

= TSRS S =
=WEEIWERE
”ﬁw Mln.nﬂ ﬁmaa mmmﬂ
=FEWERE R

—~—

9]]
~|

'ﬁ

EERSEE

~WEI RS eSS
SRS RE S = aee
3%2 Ef?%ﬂ =
—~PEREREES

Mmﬂ.ﬂﬂﬂ _awmﬂ ﬁﬁ. Eﬂ_
= TEE S s S Wi
= ES WS B S e
SRS RS WS IRS
=RE S wE PSS
= 307 ES ™ S
=EEErZ s ES
~HEgEmImtwE
=f= %N WIS S

Z RS RE NS

] — = = — e
= — — = =
_ = e - =
= = = = =

= B BE RE WS
= FE B RS S
— S IREEE RS
=EIWIEEXE
- S PR WS
nan%mﬁﬁ
SR S S RIS

— DB B S R WS
n,EmEﬁa@m%i
= m%mﬂmﬁmﬁm
— WS D HEKERS
= EE NS BRI S R
w R OE 2 R mE
= 3 1S RS W pEs
=B FERIEE S
= FE S S E
— BT D kS i i
#0E EE S S

Bl D TR

N = = — = —r

— — pey e— —_
—_— - . e -

f— P — —

= =a = = e

I

[ L { VNS 0 B | I | R L
I8 28 3H Wi A 18 20 30 4f

HHl

K

Il

H 6B T
TS E K
VA S I

|

(RIF

iF FiE

M I

5 6f A 8A 94 A
TR P TR
80 o0 10 IH [F 1R MR LR IR M1 1

48

A

m

WOIES AFIE ART IR LRSS YRIA BEIROMEIC DEID GKIE IEIF 2Ra0 OR41 GR4E RR4DIRMLOQRAS 2FNREFY

A4

1]

V]

Hﬂ\

I B

118

16
1D BFE BEF D0 JREDORRD IR} LRS4QRSS RFSe REST LD MY LFWABFD

9%

EbE Th B

1

14 2% 3

il

i3

o

U TV AT A A

119 W

woW B &

o4 B

FbT

196 2 A5 mh BE M4 OWK WS

fs 18

IS0 2KSD EFSE 2FSF2FSD 2Fb

[

b7y

HHC URD IRE KEF

3Tl

%
(Mt

413!
D

tFid

1Fif

T L

Wil 2RES

210

g
il

3

WY LFTD

FT

15 EEi

AR

Nl

WALty 2% 4 & %dﬁ 7 S e
i

— W EZ mE RS
= 3[.4%&..%.1%
hﬁm%ﬂmﬁm&m
RS EEMEHE
4m&r .mxﬂ.mﬂ_ﬂ. M%h
e =t o =
= R R =P
s ERERBE RS R=
=P=E= PR S 8=
R B B
— XK= i WS R RS
= TE L, S s
= HE R IKEESES
=S ET T R s
S ERS BEHE RS
el - _— i -
==L HE=%=
= = e = peli
— ES S =8
—EEwZ = Eu}ﬂm}
WE T s e

K| o —_ — = —r
—_ — — o -—
— — = = =
= — = = ==

T0814460-93/d107

(11/94)

Recommendation T.101

258



Table C.16/T.101 — The Chinese primary set of graphic characters

Part 5
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C.3.4.2 Thecoding of characterswith diacritical marks
This applies only to Latin or Greek characters.

Each of these charactersis represented by a sequence of two bit-combinations. The first part of this sequence consists of
a bit-combination in the range 4/0 to 4/15 from the supplementary set representing a diacritical mark. The second part
consists of a hit-combination in the range 4/1 to 5/10 or 6/1 to 7/10 from the primary set representing a basic Latin letter
or a bit combination in the range 4/1 to 5/9 or 6/1 to 7/9 from the primary set representing a basic Greek letter or space.
The diacritical marks for both Latin and Greek are shown in column 4 of Table C.9 and the basic Latin |etters are shown
in Table C.8. The Greek basic letters are shown in Table C.13.

NOTE - If a diacritical mark is used in combination with a basic character such that the resulting character is not within the
repertoire the terminal will display the basic character.

C.3.4.3 Designation of graphic sets

ESC 2/8 4/0  Latin Primary set of graphic characters (GO) to GO
ESC 2/9 4/0  Latin Primary set of graphic characters (GO) to G1
ESC 2/10 4/0  Latin Primary set of graphic characters (GO) to G2
ESC 2/11 4/0  Latin Primary set of graphic characters (GO) to G3
ESC 2/8 6/3  Secondary supplementary set of mosaic characters (G1)  to GO
ESC 2/9 6/3  Secondary supplementary set of mosaic characters (G1) to G1
ESC 2/10 6/3  Secondary supplementary set of mosaic characters (G1)  to G2
ESC 2/11 6/3  Secondary supplementary set of mosaic characters (G1)  to G3
ESC 2/8 6/2  Supplementary set of graphic characters (G2) to GO
ESC 2/9 6/2  Supplementary set of graphic characters (G2) to G1
ESC 2/10 6/2  Supplementary set of graphic characters (G2) to G2
ESC 2/11 6/2  Supplementary set of graphic characters (G2) to G3
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ESC 2/8 6/4  Third supplementary set of mosaic characters (G3) to GO
ESC 2/9 6/4  Third supplementary set of mosaic characters (G3) to G1
ESC 2/10 6/4  Third supplementary set of mosaic characters (G3) to G2
ESC 2/11 6/4  Third supplementary set of mosaic characters (G3) to G3
NOTE — The default position is shown in brackets.
C.3.4.4 Designation of the greek primary set
ESC 2/8 2/1 4/0 Greek Primary set of graphic characters to GO
ESC 29 2/1 4/0 Greek Primary set of graphic characters to G1
ESC 2/10 2/1 4/0 Greek Primary set of graphic characters to G2
ESC 2/11 2/1  4/0 Greek Primary set of graphic characters to G3
C.3.45 Designation of the arabic primary set
ESC 2/8 6/11 Arabic Primary set of graphic characters to GO
ESC 2/9 6/11 Arabic Primary set of graphic characters to Gl
ESC 2/10 6/11 Arabic Primary set of graphic characters to G2
ESC 2/11 6/11 Arabic Primary set of graphic characters to G3
C.3.4.6 Designation of the hebrew primary set
ESC 2/13 4/8  Hebrew Supplementary set of graphic characters to G1
ESC 2/14 4/8  Hebrew Supplementary set of graphic characters to G2
ESC 2/15 4/8  Hebrew Supplementary set of graphic characters to G3
C.3.4.7 Designation of the chinese Primary Set
C.3.4.7.1 Designation of the chinese coded ideogram set for communication
ESC 2/4 2/8 4/5 Chinesecoded ideogram set for communication to GO
ESC 2[4 2/9 4/5 Chinesecoded ideogram set for communication to G1
ESC 2/4  2/10 4/5 Chinese coded ideogram set for communication to G2
ESC 2[4 2/11 4/5 Chinese coded ideogram set for communication to G3
C.3.4.7.2 Designation of the chinese graphic DRCS
ESC 2/8 2/0 4/1 Chinesegraphic DRCS to GO
ESC 2/9 2/0 4/1 Chinesegraphic DRCS to G1
ESC 2/10 2/0 4/1  Chinese graphic DRCS to G2
ESC 2/11 2/0 4/1 Chinesegraphic DRCS to G3
C.3.4.7.3 Designation of the chinese character DRCS
ESC 2/8 2/0 4/0 Chinesecharacter DRCS to GO
ESC 2/9 2/0 4/0 Chinesecharacter DRCS to Gl
ESC 2/10 2/0 4/0 Chinese character DRCS to G2
ESC 2/11 2/0 4/0 Chinese character DRCS to G3

C.35  Supplementary attribute and qualified area controls

C.35.1 Serial control STOP CONCEAL
Abbreviation Name and Coding

STC STOP CONCEAL

C.3.5.2 Full screen and full row attributes

The attributes:
FOREGROUND COLOUR
BACKGROUND COLOUR
LINED

CSl 4/2
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SIZE

FLASH
CONCEAL
INVERT
WINDOW/BOX

are coded as four-character escape sequences of the form:
ESC 2/3 2/0 (Fe) for full screen attributes;
ESC 2/3 2/1 (Fe) for full row attributes;
where Feisthe attribute control character from the parallel C1 set in the 7-bit environment

ie Feis4/1 for Red foreground

C.3.5.3 Marking controls

Abbreviation Name and Coding

MMS MARKED MODE START
Full screen control CSl 3/05/3
Full row control CSl 3/15/3
Seria or parallel control CSl 3/25/3

MMT MARKED MODE STOP
Full screen control CSl 3/05/4
Full row control CSl 3/15/4
Serial or parallel control CSl 3/25/4

C.3.54 Protecting controls

Abbreviation Name and Coding
PMS PROTECTED MODE START
Full screen control Csl 3/05/0
Full row control CsSl 3/15/0
Serial or parallel control CsSl 3/25/0
PMC PROTECTED MODE CANCEL
Full screen control Csl 3/05/1
Full row control Csl 3/15/1
Serid or parallel control Csl 3/25/1
PMI PROTECTED MODE IDLE
Serial or parallel control CsSl 3/25/2

The currently invoked C1 set indicates whether the above controls for MARKED and PROTECTED should be
interpreted as serial or parallel controls.

C.3.5.5 Déefinition of ascrolling area

Similar CSI sequences are used for CREATE SCROLLING AREA and DELETE SCROLLING AREA; only the final
characters are different.

CSl <URH> <URT> <URU> 3/11 <LRH> <LRT> <LRU> <F>

URH Hundreds value of the upper row
URT Tens value of the upper row
URU Units value of the upper row
LRH Hundreds value of the lower row
LRT Tens value of the lower row
LRU Units value of the lower row
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These values are coded from column 3 of the code table. Leading zeros may be omitted.

F: 5/5for CREATE SCROLLING AREA
5/6 for DELETE SCROLLING AREA

The action of scrolling isinitiated as described in C.2.3.12 and C.3.6 of Part 1.

C.3.5.6 Colour tablecontrols

The coding of the colour table invocation controlsis as follows:

Abbreviation

CT1
CT2
CT3
CT4

Name and Coding

COLOURTABLE 1
COLOUR TABLE 2
COLOUR TABLE 3
COLOUR TABLE 4

C.3.5.7 Additional FLASH Controls

The additional FLASH controls are coded as follows:

Abbreviation

IVF
RIF
FF1
FF2
FF3
ICF
DCF

C.3.6 Device controls

C.3.6.1 Cursor controls

Name and Coding

INVERTED FLASH

REDUCED INTENSITY FLASH
FAST FLASH 1

FAST FLASH 2

FAST FLASH 3

INCREMENT FLASH
DECREMENT FLASH

See primary control function set, Part 1, C.3.2.

C.3.6.2 Supplementary device controls

Abbreviation

RDW
RDS
RDT
HCW
HCS
HCT
DDO
DDF
ADO
ADF

Name and Coding

RECORDING DEVICE WAIT
RECORDING DEVICE START
RECORDING DEVICE STOP
HARD COPY WAIT

HARD COPY START

HARD COPY STOP
DISPLAY DEVICE ON
DISPLAY DEVICE OFF
AUXILIARY DEVICE ON
AUXILIARY DEVICE OFF
SCROLL UP

SCROLL DOWN

CSl 3/04/0
CSl 3/14/0
CSl 3/24/0
CSl 3/34/0

Csl 3/04/1
CSl 3/14/1
CSl 3/24/1
CSl 3/34/1
CSl 3/44/1
CSl 3/54/1
CSl 3/6 4/1

ESC 3/5
ESC 3/6
ESC 3/7
ESC 3/8
ESC 3/9
ESC 3/10
ESC 3/12
ESC 3/13
ESC 3/14
ESC 3/15
Csl 3/0 6/0
CsSl 3/1 6/0

ACTIVATE IMPLICIT SCROLLING CSl 3/2 6/0
DEACTIVATE IMPLICIT SCROLLING CSI 3/3 6/0

EMPTY BUFFER

ESC 3/11
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C.3.7 Designation and invocation in the 7-bit environment (see Figure C.3)

C.3.7.1 Genera

For the 7-bit environment the bases of the coding structure for the Videotex service are the CCITT recommendation V3
(1SO 646), and International Standards 1SO 2022 (Rev 79) and 1SO 6937.

C.3.7.2 Coding of code extension control functions

Abbreviation Name and Coding
S SHIFT IN 0/15
SO SHIFT OUT 0/14
LS2 LOCKING SHIFT 2 ESC 6/14
LS3 LOCKING SHIFT 3 ESC 6/15
SS2 SINGLE SHIFT 2 1/9
SS3 SINGLE SHIFT 3 113

C.3.8 Designation and invocation in the 8-bit environment (see Figure C.4)

C.3.8.1 General

The 8-bit code environment preserves the code extension structure of 1SO 2022, i.e the GO set is invoked into the left-
hand part (positions 2/1 to 7/14) and the G2 set into the right-hand part (positions 10/1 to 7/14) of the code table.

C.3.8.2 Coding of code extension control functions

Abbreviation Name and Coding

LSO LOCKING SHIFT 0 0/15

LS1 LOCKING SHIFT 1 0/14
LSIR LOCKING SHIFT 1 RIGHT ESC 7/14
LS2 LOCKING SHIFT 2 ESC 6/14
LS2R LOCKING SHIFT 2 RIGHT ESC 7/13
LS3 LOCKING SHIFT 3 ESC 6/15
LS3R LOCKING SHIFT 3RIGHT ESC 7/12
SS2 SINGLE SHIFT 1/9

SS3 SINGLE SHIFT 3 113
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Appendix |
(to Part 1 of Annex C to Recommendation T.101)

I dentification system

For the purpose of this Recommendation, a system has been developed that allows for the identification
and description of each graphic character or control function. The system is shown in Figure C.5.

Each identifier consists of two letters and two digits.
Thefirst letter indicates the alphabet, the language, etc.

The second letter indicates the letter of an apabet or, in the case of a non-alphabetic graphic character or
acontrol function, the group of characters or control functions.

The first digit indicates whether the letter in the second position is modified with a diacritical mark, the
position of the diacritical mark, etc. It has no special meaning in the case of the first letter being a C, N or
S.

The second digit indicates whether the letter is a capital or a small one (even or odd respectively). If the
first letterisaC, N or S, thisdigit being even or odd has no significance.

The numbering is used in a consistent manner so that each diacritical mark is always given the same
number.

The numbering principleis shown in Table C.17.

Table C.17/T.101 — Numbering principle for alphabetic characters

Item Small Capital
No diacritical mark 01 02
Acute accent 11 12
Grave accent 13 14
Circumflex 15 16
Diaeresis or umlaut 17 [18
Tilde 19 20
Caron 21 22
Breve 23 24
Double acute accent 25 26
Ring [27 28
Dot 29 30
Macron 31 32
Diaeresis with acute acent| [33 -
Cedilla 41 42
Ogonek 43 44
Diphthong or ligature 51 52
Special form 61, 63, etc. 62, 64, etc.
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L 0 1

| |

| |_ For aphabetic characters:

| | odd digit = small letter;

| | even digit = capital letter.

| |

| |_If C,Nor Sinfirst position:

| no special meaning.

|

|_ For alphabetic characters:

| 0 = letter without diacritical mark;

| 1, 2 or 3 = letter with diacritical mark aboveit;
| 4 = |etter with diacritical mark below it;

| 5 = diphthong or ligature;

| 6 = specia form.

|

|_If C,Nor Sinfirst position:
no special meaning.

For alphabetic characters:
A to Z = the respective letter of the Latin alphabet, or the
Latin equivalent in the case of anon-Latin letter.

If Cinfirst position:
E = code extension control function;
F = format effector;
P = presentation control function;
M = other control function.

If N infirst position:
D =decimal digit;
F = fraction;
S = subscript or superscript

r-— - - -~ rrr - - """ """ - - - - - - —-—-—->

|
|
|
|
|
|
|
|
|
|
|
|
|
|
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|
|
|
|
| If Sinfirst position:

| A = arithmetic sign;

| C = currency sign;

| D = diacritical mark;

| P = punctuation mark;
| M = other symbol.

|

|_ L = Latin alphabetic character;

| C = control function;

|_ N = non-alphabetic graphic character;
| S=gpecia graphic character;

|_ A = Arabic alphabetic character

| G = Greek aphabetic character.

|_ H = Hebrew alphabetic character

FIGURE C.5/T.101 - Identification system
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Appendix |1

(to Part 1 of Annex C to Recommendation T.101)

Example of time dependency in the unified alphamosaic model

EXAMPLE 1

Full screen blue

ABCD

T

White on
blue

o

White on
yellow

Full screen green

ABCD

T

White on
green

T

White on
yellow

/

T0821860-95/d130

Codes:

CS, full screen blue background,
(transparent background), A, B, C,
D, yellow background E, F, G

Full screen green background
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EXAMPLE 2

Red Green Sequences of codes
Characters »>< Characters ———» cs

ABCDEF®G H 1 J K| escoer, escuan
APB, A B,C,D,E, F,G,
ESC,4/2,H,1,J,K

Markers

<+<— Red »>< Yellow

Green —» APR
ABCLMNOPOQI J K| AFRAPRAPE

ESC, 2/2, F,

T T T ESC,4/3,L, M,N, O,P, Q

<+—— Blue »>< Yellow Green —» APR,

ABCLMNOPOI J K| Bs¢22F

T T T ESC, 4/4

<+— Blue >« Yellow

ABRSTNOPOQI J K R’sT

T T T

< Yellow »>< Green —» APR

UVXYZNOPQI J K| o225

: : b VX Y.z

Green —» APF

< Red > Row attributes set to

- Red Foreground
UV XY ZNOPQI J K

T0821870-95/d131
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Part 2 — Geometric displays
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C.1 Introduction

ECMA-96 specifies a Graphics Data Syntax for a multiple workstation interface (GDS).

It is based on ISO 7942 Information Processing — Graphical Kernal System (GKS) — Functional description, therefore
taking advantage of the work already done in the international computer graphics community.

GDS'’ functionalities are based on the concept of a workstation as defined in GKS. Although the full GKS workstation
concept can only be realized by GKS itself, this standard provides the capability to communicate groups of GKS
functions to the graphics configuration. Following the GKS definition this allows advantage to be taken of the different
capabilities of the various devices of which the graphics configuration is comprised.

In order to have one syntax for the functions used in the computer graphics community, the encoding structure of GDS is
based on the encoding structure as defined in this Recommendation (Data Syntax II).

This part (Part 2 of T/CD 6.1, Geometric display) is a proper subset of GDS. This subset is defined in terms of GDS. All
references to inquire functions and input functions are not applicable to the Videotex geometric display and should be
ignored.

NOTE — Wherever GDS is mentioned in this annex it also reflects to this Part 2 of T/CD 6.1.

C.2 Scope and field of application

This annex specifies the set of functions to be used in a graphics configuration and their encoding in a 7-bit or 8-hit
environment. In addition, the code tables are structured in accordance with 1SO 646.

The intention of this annex is to facilitate data interchange, not to standardize equipment. The specification of the
concepts is included only to delimit the field of application. The definitions of the primitives may not be applicable to a
graphics configuration, which does not conform to the specified concepts.

The graphics primitives contained in this annex are derived from GKS. The set of primitives necessary in a graphics
configuration depends on the required GKS level.

Figure C.1 shows the model describing the GKS environment and its interfaces. The Graphics application in the field of
Computer Aided Engineering (CAE), Computer Aided Design (CAD), Business Graphics, Telematic Services, etc., can
be written in high level languages for which specific bindings with GKS are in the process of standardization.

A graphics application program, using GKS functions, communicates with the graphics configuration through the
multiple workstation interface. Above the multiple workstation interface are the GKS normalization transformations,
which convert world coordinates to normalized device coordinates. Below the multiple workstation interface are the
GKS workstations, which are connected to and driven by GKS. The workstations are mapped to the graphics
configuration and the normalized device coordinates are transformed to device coordinates by the workstation
transformation. Non-existent capabilities of the graphics configuration must be simulated by using emulation software.

The data syntax and encoding for the GK'S multiple workstation interface is provided in this annex.

C3 References
— IS0 7942 |nformation processing — Graphical Kernel System (GKS) functional description.
— IS0 646 nformation processing — ISO 7-bit coded character set for information interchange.
— ISO 2022,Information processing — ISO 7-bit and 8-bit coded character sets — Coded extension

techniques.
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— ISO DP 8632]nformation processing — Computer graphics — Metafile for the storage and transfer of

picture description information.

— CCITT Rec. T.101lnternational interworking for Videotex services.

— ECMA-96, Syntax of graphical data for a multiple-workstation interface (GDS).

A
Application Application Application Application Application Application
program program program program program program
1 2 3 4 5 6
—— —— Application
interface
World Language Language Language
coordinates binding binding binding
X Y Z
Functional
interface
v Normalization
r transformation
Multiple
Normalized workstation
device | | interface
coordinates | |
| |
GKS GKS GKS
workstation workstation workstation
W orkstation Workstation Workstation
transformation transformation transformation
i i L Device
Device interface
coordinates
Emulation Emulation
software software .
Device
. . functions
Device Device
functions functions

T0821880-95/d132

Figure C.1/T.101 — Model describing the GKS environment and its interfaces

C4 Definitions and Abbreviations

This clause contains the definition and abbreviations of terms used in this annex.
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c41 Definitions

aspect ratio: The ratio of the width to the height of a rectangular area, such as workstation window or workstation
viewport.

Example: an aspect ratio of 2:1 indicates an areatwice aswide asit is high.

aspect source flag (ASF): Anindicator (flag) controlling whether the value of the associated attribute is obtained from a
bundle table (BUNDLED) or from an individual specification (INDIVIDUAL).

attribute: A particular property that applies to a display element (output primitive) or a segment.
Examples: highlighting, character height.

basic grid unit (BGU): A binary fraction that identifies the accuracy of coordinates.

bundle: A set of attributes asociated with one of the output primitives.

bundleindex: Anindex into a bundle table for a particular output primitive. It defines the workstation dependent aspects
of the primitive.

bundle table: A workstation dependent table associated with a particular output primitive. Entries in the table specify all
the workstation-dependent aspects of an output primitive. Bundle tables exist for the following output primitives:
polyline, polymarker, text and fill area.

cell array: A display element consisting of a parallelogram subdivided into parallelograms of egqual size, each having a
single colour. These cells do not necessary map one-to-one to pixels.

choice device: A logical input device providing a non-negative integer defining one of a set of aternatives.

clipping: Removing parts of display elements that lie outside a given boundary, usually a workstation window,
workstation viewport or clipping rectangle.

clipping rectangle: A rectangle defined in NDC space used as a clipping boundary when the display elements have to be
clipped.

colour table: A workstation dependent table, in which the entries specify the values of the red, green and blue intensities
of aparticular colour.

detectability: A segment attribute which makes the selection of a segment possible or not by a pick input device.
device coordinate (DC): A coordinate expressed in a coordinate system that is device dependent.
device space: The space defined by the addressabl e points of adisplay device.

differential chain code (DCC): A coding method used in Incremental code, identifying differences between steps
(increments).

display device: A device on which display images can be represented.
display element: A basic graphic element that can be used to construct a display image.

display element attribute: Display element attribute values (for output display elements) are selected by the application
in aworkstation independent manner, but can have workstation dependent effects.

display image; picture: A collection of display elements that are represented together on adisplay surface.
display space: The portion of the device space that corresponds to the area available for displaying images.
display surface; view surface: The medium in a display device on which the display images may appear. (For example:

the screen of adisplay, the paper in aplotter.)
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domain ring: A mechanism for defining the ring used in encoding incremental mode coordinate data.
echo: Theimmediate notification of the current value provided by an input device to the operator at the display surface.

fill area: A display element consisting of a polygon (closed boundary) which may be hollow or may be filled with a
uniform colour, a pattern or a hatch style.

fill area bundle table: A table associating specific values of FILL AREA attributes with a fill area bundle index. This
table contains entries consisting of fill area colour, fill areainterior style and fill area style index.

font: A family or assortment of characters of agiven size and style.

GDS escape: A mechanism used to access implementation or device dependent features, other than those for the
generation of graphical output, which are otherwise not addressable by any primitive.

generalized drawing primitive (GDP): A display element (graphics primitive) used to address specia geometric
workstation capabilities such as curve drawing.

GKSinstance: A combination of GK'S and one or more graphics configurations.
graphical kerne system (GKS): The application programmer’s interface to graphics defined in ISO 7942.

graphics device: An output device (for example: refresh display, storage tube display or plotter) on which display
images can be represented.

highlighting: A device dependent way of emphasizing a segment by modifying its visual attributes (a generalization of
blinking).

input class: A set of input devices that are logically equivalent with respect to their function. The input classes are:
LOCATOR, STROKE, VALUATOR, CHOICE, PICK and STRING.

locator device: A logical input device providing a position in normalized device coordinates.

logical input device: A logical input device is an abstraction of one or more physical devices delivering a logical input
value. Logical input devices can be of class LOCATOR, STROKE, VALUATOR, CHOICE, PICK and STRING.

logical input value: A value delivered by a logical input device.
marker: A glyph with a specified appearance which is used to identify a particular location.

measure: A value (associated with a logical input device), which is determined by one or more physical input devices
and a mapping from the values delivered by the physical devices. The logical input value delivered by a logical input
device is the current value of the measure.

normalized device coordinate (NDC): A coordinate specified in a device independent intermediate coordinate system,
normalized to some range.

operator: A person manipulating physical input devices in order to validate the measures of logical input devices.

output primitive: A display element (primitive) that actually generates (parts of) a display image. These are:
POLYLINE, FILL AREA, POLYMARKER, CELL ARRAY, TEXT and GDPS.

pick device: A logical input device providing the pick identifier attached to an output primitive and the associated
segment name.
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pick identifier: A name, attached to individual output primitives within a segment, and returned by the pick device. The
same pick identifier can be assigned to different output primitives.

picture: (See display image.)
picture element: (See pixel.)

pixel; picture element: The smallest element of a display surface that can be independently assigned a colour or
intensity.

polyline: A display element consisting of a set of connected lines.

polyline bundle table: A table associating specific values for all workstation dependent aspects of a polyline display
element with a polyline bundle index. This table contains entries consisting of line type, line width scale factor and
colour index.

polymarker: A display element consisting of a set of locations, each to be indicated by a marker.

polymarker bundle table: A table associating specific values for all workstation dependent aspects of a polymarker
display element with a polymarker bundle index. This table contains entries consisting of marker type, marker size scale
factor and colour index.

primitive: A basic graphic element that can be used to construct a display image.

primitive attribute: Primitive attribute values (for output primitives) are selected in a workstation independent manner,
but can have workstation dependent effects.

prompt: Output to the operator indicating that a specific logical input deviceis available.

ring: A sguare defined by its radius and angular resolution factor, used for encoding increments in the Incremental
mode.

rotation: Turning al or part of a display image about an axis. Rotation is restricted to segments.

scaling: Enlarging or reducing all or part of a display image by multiplying the coordinates of the display elements by a
constant value. Scaling is restricted to segments.

segment: A collection of output primitives that can be manipulated as a unit.

segment attributes: Attributes that apply only to segments. They are: visibility, highlighting, detectability, segment
priority and segment transformation.

segment priority: A segment attribute used to determine which of several overlapping segments take precedence for
graphics output and input.

segment transformation: A transformation which causes the display elements defined by a segment to appear with
varying position (tranglation), size (scaling), and or orientation (rotation) on the display surface.

string device: A logical input device providing a character string.
stroke device: A logical input device providing a sequence of pointsin normalized device coordinates.
text: A display element consisting of a character string.

text bundle table: A table associating specific values for al workstation dependent aspects of a text display element
with a text bundle index. This table contains entries consisting of text font and precision, character expansion factor,
character spacing and colour index.
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text font and precision: An aspect of text having two components, font and precision, which together determine the
shape of the characters being output on a particular workstation. In addition, the precision describes the fidelity with
which the other text aspects match those requested by an application program. In order of increasing fidelity, the
precisions are: STRING, CHARACTER and STROKE.

trandlation: The application of a constant displacement to the position of all or part of a display image. Trandation is
restricted to segments.

trigger: A physical device or set of deviceswhich an operator can use to indicate significant momentsin time.
valuator device: A logical input device providing area number.

view surface: (See display surface.)

visibility: A segment attribute which determines whether a segment is displayed or not.

wor kstation: The concept of an abstract graphics device which provides the logical interface through which the physical
devices are controlled.

workstation transformation: A transformation that maps the boundary and interior of a workstation window to the
boundary and interior of a workstation viewpoint, preserving the aspect ratio. It maps positions in Normalized Device
Coordinates to Device Coordinates.

wor kstation viewpoint: A portion of device coordinate space currently selected for both input and output operations.

workstation window: A rectangular region within the normalized device coordinate system which is represented on a
display space.

cC4.2 Abbreviations

ASAP As Soon As Possible

ASF Aspect Source Flag

ASTI At Some TIme

BGU Basic Grid Unit

BNIG Before the Next Interaction Globally
BNIL Before the Next Interaction Locally
DC Device Coordinates

DCC Differential Chain Code

GDS Graphics Data Syntax for a multiple workstation interface
GDP Generalized Drawing Primitive
GKS Graphical Kernal System

IMM IMM ediately

INPUT INPUT only workstation

IRG Implicit ReGeneration

NDC Normalized Device Coordinates
OUTIN OUTput and INput workstation

OUTPUT OUTPUT only workstation
WDSS Workstation Dependent Segment Storage
WISS Workstation Independent Segment Storage
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C5 General description
This clause provides a description of all the conceptsinvolved in graphic operations.
For this purpose two groups of basic elements are introduced: PRIMITIVES and ATTRIBUTES.

The PRIMITIVES are abstractions of basic actions a graphics device can perform, such as drawing lines. The
ATTRIBUTES specify the characteristics of the OUTPUT PRIMITIVES on a display device, such as colour and line
thickness.

Another main concept is that of GRAPHICS WORKSTATION which can be regarded as the abstraction of the
collection of graphics input and output devices, i.e. graphics configuration.

Two coordinate systems are provided:

a) Normalized Device Coordinates (NDC) used to define a uniform coordinate system for all graphics
workstations;

b) Device Coordinates (DC), the actual coordinate system of the physical device representing its addressable
space.

OUTPUT PRIMITIVES and their ATTRIBUTES may be grouped together in SEGMENTS. SEGMENTS are
collections of display elements that can be manipulated and changed as a unit.

In a GDS implementation some primitives are mandatory whereas others are not. Appendix | lists al the primitives
defined in this annex and specifies which are mandatory and which are optional.

C.51  Graphical output

The basic display elements from which a picture is built up are defined by output primitives. The display elements are
specified by their geometry and by their appearance on the display surface of a workstation. These aspects are controlled
by a set of attributes that belong to the display element. Certain attributes may vary from one workstation to another.
Therefore, they are called workstation dependent attributes.

There are primitives for the creation of display elements and for the setting of attributes. Examples of different display
elements are shown in Figure C.2.

Polylines Polymarkers Texte
O
+ - ..
0 I - This is a TEXT
__________ + -
™ i +
u N > = Another text
é S O
n X ox X &
AN
O(\
Fill area Cell array GDP

T0821890-95/d133

Figure C.2/T.101 — Examples of display elements
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C.5.1.1 Output primitives

The following primitives for the creation of display elements are provided:
— POLYLINE
The display element to be created is a set of connected straight lines defined by a sequence of points.
— POLYMARKER

The display element consists of symbols centred at given positions. The symbols, called markers, are
glyphs with specified appearances which are used to identify a set of locations.

-  TEXT
The display element is a character string placed at a given position.
—  FILL AREA

The display element is an area closed by a set of connected straight lines that may be hollow or filled with
a uniform colour, a pattern or a hatch style.

— CELL ARRAY
The display element defines a parallelogram of equal sized parallelogram cells with individual colours.
— Generalized drawing primitives (GDPs)

A general display element addressing special geometrical drawing capabilities of a graphics terminal. All
transformations are applied to the points of a GDP but the interpretation is workstation dependent. The
standardized GDPs are:

RECTANGLE
The display element is an area with a rectangular boundary that may be hollow or filled.
» CIRCLE
The display element is an area with a circle as boundary that may be hollow or filled.
* CIRCULAR ARC (CENTRE/3 POINT)
The display element is a circular arc.
* CIRCULAR ARC CHORD (CENTRE/3 POINT)
The display element is an area closed by a circular arc and a chord that may be hollow or filled.
* CIRCULAR ARC PIE (CENTRE/3 POINT)
The display element is an area closed by a circular arc and the two radii that may be hollow or filled.
» ELLIPSE
The display element is an area with an ellipse as a boundary that may be hollow or filled.
* ELLIPTIC ARC
The display element is an elliptic arc.
. ELLIPTIC ARC CHORD
The display element is an area closed by an elliptic arc and a chord thay may be hollow or filled.
* ELLIPTIC ARC PIE

The display element is an area closed by an elliptic arc and the two radii that may be hollow or filled.
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+ SPLINE

The display element is a smooth curve drawn through a series of control points (uniform quadratic B-
SPLINE).

* NON-STANDARDIZED GDP

Non-standardized GDPs may be defined for private use. Each GDP is specified by a negative valued
identifier, a set of points and additional data.

C.5.1.2 Output primitive attributes

Three types of attributes (geometric attributes, non-geometric attributes and identification) can potentially be specified
for each display element. The first two attributes determine the appearance of the display elements while the third is used
in connection with graphical input. The values of the attributes can be set modally. During creation of a display element
these values are bound to the display element and cannot be changed afterwards.

Geometric attributes control the geometric aspect of display elements which affect shape or size. Hence they are
workstation independent. Non-geometric attributes merely affect the appearance (for example line type for POLY LINE)
of the display elements. The non-geometric attributes for each primitive may be specified by means of a bundle or
individually. For specification of aspects by means of a bundle, there is one attribute per display element which is an
index into the bundle table.

For each display element (except for Generalized Drawing Primitives and CELL ARRAY) there is a bundle table. An
entry of such atable contains all the non-geometric aspects of a display element.

In this specification mode, the non-geometric attributes are workstation dependent and each workstation has its own set
of bundle tables with different values in a particular bundle for different workstations. For individual specification of
aspects, there is a separate attribute for each non-geometric aspect. With this specification mode these attributes are
workstation independent.

The values that can be assigned to a non-geometric attribute are the same in both specification modes, but in bundled
mode the values are restricted to the valid value of each particular workstation. In individual mode if an invalid value of
an attribute is set, default actions for the display element are defined to occur.

Generalizing Drawing Primitives and CELL ARRAY do not have associated bundle tables or corresponding individually
specified attributes. For each Generalized Drawing Primitive the bundle tables and sets of individualy specified
attributes are specified to be used when creating the display element. CELL ARRAY contains colour index information,
but no other non-geometric aspects.

The method of specification of the non-geometric aspects of a display element may be chosen separately for each aspect.
For each non-geometric aspect of each display element exists the attribute ASPECT SOURCE FLAG that takes the
values INDIVIDUAL or BUNDLED to specify the choice. The initia values of flags are defined in clause C.9
(Defaults). The values of the flags may be changed by the primitive SET ASPECT SOURCE FLAGS. This enables some
non-geometric aspects of a primitive to be specified individually and others bundled.

When a display element is created, the values of the non-geometric attributes with which it is displayed are determined
asfollows:

— If the ASF of an aspect is INDIVIDUAL, the value used on all workstations is the value of the
corresponding individually specified attribute of that display element.

— Ifthe ASF of an aspect is BUNDLED, the value used on a workstation is obtained via the bundle table for
that display element on the workstation. The corresponding component of the bundle table entry, pointed
to by the bundle index, is used.

298 Recommendation T.101 (11/94)



If colour is a non-geometric aspect of a display element, it is specified as an index into an unique table (colour table) on
each workstation. Similarly, other attribute values may be indices into specific workstation tables or fixed lists.

There is one attribute of the third type per display element, called PICK IDENTIFIER, which is used for identifying a
display element or a group of display elements in a segment, when that display element or group is picked. The PICK
IDENTIFIER is only used when workstations support input facilities.

The attributes which apply to each display element are:

a POLYLINE

b) POLYMARKER

o TEXT

d) FILL AREA

e) CELL ARRAY

f) GENERALIZED DRAWING
PRIMITIVE

POLYLINE INDEX

LINETYPE

LINEWIDTH SCALE FACTOR
POLYLINE COLOUR INDEX

LINE TYPE ASF

LINEWIDTH SCALE FACTOR ASF
POLYLINE COLOUR INDEX ASF
PICK IDENTIFIER

POLYMARKER INDEX

MARKER TYPE

MARKER SIZE SCALE FACTOR
POLYMARKER COLOUR INDEX
MARKER TYPE ASF

MARKER SIZE SCALE FACTOR ASF
POLYMARKER COLOUR INDEX ASF
PICK IDENTIFIER

TEXT INDEX

TEXT FONT AND PRECISION
CHARACTER EXPANSION FACTOR
CHARACTER SPACING

TEXT COLOUR INDEX

TEXT FONT AND PRECISION ASF
CHARACTER EXPANSION FACTOR ASF
CHARACTER SPACING ASF

TEXT COLOUR INDEX ASF
CHARACTER VECTORS

TEXT PATH

TEXT ALIGNMENT

PICK IDENTIFIER

FILL AREA INDEX

FILL AREA INTERIOR STYLE
FILL AREA STYLE INDEX

FILL AREA COLOUR INDEX

FILL AREA INTERIOR STYLE ASF
FILL AREA STYLE INDEX ASF
FILL AREA COLOUR INDEX ASF
PATTERN VECTORS

PATTERN REFERENCE POINT
PICK IDENTIFIER

PICK IDENTIFIER

Zero or more of the sets a) to €) except that PICK IDENTIFIER is
always an attribute.
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RECTANGLE Set d)

CIRCLE et d)
CIRCULAR ARC 3 POINT st a)
CIRCULAR ARC 3 POINT CHORD set d)
CIRCULAR ARC 3 POINT PIE set d)
CIRCULAR ARC CENTRE st a)
CIRCULAR ARC CENTRE CHORD set d)
CIRCULAR ARC CENTRE PIE set d)
ELLIPSE set d)
ELLIPTIC ARC st a)
ELLIPTIC ARC CHORD set d)
ELLIPTIC ARC PIE set d)
SPLINE et a)

The entries in the bundle, pattern and colour tables may be set separately for each workstation. The tables, which are on
every workstation with output facilities, are:

— Polyline bundle table;

— Polymarker bundle table;
—  Text bundle table;

— Fill area bundle table;

— Pattern bundle table;

—  Colour table.

The values in these tables may be changed. The criterion “dynamic modification accepted” associated with each aspect
in a workstation indicates which changes:

— lead to an implicit regeneration (may be deferred);

— can be performed immediately.

Some standard definitions for table entries are contained in a workstation and are used as initial values. Only the most
commonly used combinations of values need to be predefined for each output type workstation. The predefined entries
with indices up to the minimum number of predefined entries at a given level (see C.5.10) must be distinguishable from
each other.

C5121 POLYLINE attributes

POLYLINE has no geometric attributes. The following attributes control the representation of a polyline:

— POLYLINE COLOUR INDEX

Determine the POLYLINE COLOUR INDEX with which the lines will be drawn. It is controlled with
SET POLYLINE COLOUR INDEX and is used if the “polyline colour” ASF is INDIVIDUAL.

— LINE WIDTH SCALE FACTOR

Determines the width of the line to be used. The line width is calculated as a nominal line width
multiplied by the line width scale factor. This value is mapped by the workstation to the nearest available
line width. It is controlled with SET LINE WIDTH SCALE FACTOR and used if the “line width scale
factor” ASF is INDIVIDUAL.
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C5122

LINE TYPE

Determines the type of the line: solid, dashed, dotted or dash-dotted, etc. The LINE TYPE is selected with
SET LINE TYPE and is used if the “line type” ASF is INDIVIDUAL.

POLYLINE INDEX

Determines the entry of the polyline bundle table to be used in drawing lines. The POLYLINE INDEX is
specified with SET POLYLINE INDEX and used for BUNDLED ASFs.

POLYLINE REPRESENTATION

Determines the attribute values to be loaded in the specified entry of the polyline bundle table. The
POLYLINE REPRESENTATION is specified with SET POLYLINE REPRESENTATION and contains
the attributes: POLYLINE INDEX, LINE TYPE, POLYLINE COLOUR INDEX and LINE WIDTH
SCALE FACTOR.

The polyline bundle table contains three attributes per entry: POLYLINE COLOUR INDEX, LINE TYPE
and LINE WIDTH SCALE FACTOR.

POLYMARKER attributes

POLYMARKER has no geometric attributes. The following attributes control the representation of a polymarker:

POLYMARKER COLOUR INDEX

Determines the POLYMARKER COLOUR INDEX to be used in drawing the centred markers. It is
controlled with SET POLYMARKER COLOUR INDEX and used if the “polymarker colour” ASF is
INDIVIDUAL.

MARKER TYPE

Determines the type of the marker: a dot, a plus, a star, a circle or a diagonal cross, etc. The MARKER
TYPE is selected with SET MARKER TYPE and is used if the “marker type” ASF is INDIVIDUAL.

MARKER SIZE

Determines the size of the marker, e.g. height and width. The marker size is calculated as a nhominal size
multiplied by the marker size scale factor. This size is mapped by the workstation to the nearest available
size. The size is defined with SET MARKER SIZE SCALE FACTOR and is used when the “marker size
scale factor” ASF is INDIVIDUAL.

POLYMARKER INDEX

Determines the entry of the polymarker bundle table to be used in drawing markers. the POLYMARKER
INDEX is specified with SET POLYMARKER INDEX and used for BUNDLED ASFs.

POLYMARKER REPRESENTATION

Determines the attribute values to be loaded in the specified entry of the polymarker bundle table. The
POLYMARKER REPRESENTATION is specified with SET POLYMARKER REPRESENTATION and
contains the attributes: POLYMARKER INDEX, MARKER TYPE, POLYMARKER COLOUR INDEX

and MARKER SIZE SCALE FACTOR.

The polymarker bundle table contains three attributes per entry: POLYMARKER COLOUR INDEX, MARKER TYPE
and MARKER SIZE SCALE FACTOR.
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C5123 TEXT attributes

Text has the geometric attributes: CHARACTER VECTORS, TEXT PATH AND TEXT ALIGNMENT.
— CHARACTER VECTORS

It represents the character height vector and width vector (defined by direction and length) determining
the orientation, skew and distortion of the characters.

The direction of the character height vector fixes the up direction of the character. The length of the
character height vector specifies the distance from baseline to capline along the up direction of the
character. The direction of the width vector fixes the baseline direction of the character. The length of the
character width vector specifies the nominal width of the character. The actual width is the product of the
length of the character width vector times the character expansion factor times the width to height ratio of
the character.

As a result of a segment transformation, the positive angle from the height vector to the width vector can
be greater than 180 degrees. In this case the characters are mirror imaged and the notions of right and left
used for TEXT PATH and TEXT ALIGNMENT are reversed.

The CHARACTER VECTORS are specified with SET CHARACTER VECTORS.
— TEXT PATH

Determines the writing direction of a text string. Up (respectively down) means in the direction
(respectively opposite direction) of the height vector. Right (respectively left) means in the direction
(respectively opposite direction) of the width vector. The TEXT PATH is specified with SET TEXT

PATH.

—  TEXT ALIGNMENT
Has two components, which are horizontal and vertical alignments.
+ HORIZONTAL ALIGNMENT

Determines the horizontal positioning of the text string in relation to the text position: Normal, Left,
Centre or Right. The HORIZONTAL ALIGNMENT is specified with SET TEXT ALIGNMENT.

* VERTICAL ALIGNMENT

Determines the vertical positioning of the text string in relation to the text position: Normal, Top,
Cap, Half, Base or Bottom. The VERTICAL ALIGNMENT is specified with SET TEXT
ALIGNMENT.

The representation of text at a workstation is controlled by:
— TEXT COLOUR INDEX

Determines the TEXT COLOUR INDEX of the generated text string. SET TEXT COLOUR INDEX
specifies the TEXT COLOUR INDEX and is used if the “text colour” ASF is INDIVIDUAL.

— TEXT INDEX

Determines the entry of the text bundle table to be used in drawing strings. The TEXT INDEX is
specified with SET TEXT INDEX and used for BUNDLED ASFs.
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— CHARACTER SPACING

Determines how much additional space is to be inserted between characters. If the value of
CHARACTER SPACING is zero, the characters are arranged one after each other along the TEXT
PATH. The CHARACTER SPACING may be negative or positive. The CHARACTER SPACING is
specified as a fraction of the length of the character height vector. The CHARACTER SPACING is
specified with  SET CHARACTER SPACING and is used if the “character spacing” ASF is
INDIVIDUAL.

— TEXT FONT AND PRECISION
Has two components which are TEXT FONT and TEXT PRECISION:
e TEXT FONT

Determines the TEXT FONT to be used in generating text strings. Each display device should
support at least one TEXT FONT which is text font number 0. The TEXT FONT is selected with
SET TEXT FONT AND PRECISION and is used if the “text font and precision” ASF is
INDIVIDUAL.

» TEXT PRECISION

Determines the accuracy with which a text string is generated: String, Character or Stroke. The
TEXT PRECISION is selected with SET TEXT FONT AND PRECISION and is used if the “text
font and precision” ASF is INDIVIDUAL.

— CHARACTER EXPANSION FACTOR

Determines the deviation of the width to height ratio of the characters from the width to height ratio
indicated by the font designer. The CHARACTER EXPANSION FACTOR is defined by SET
CHARACTER EXPANSION FACTOR and is used if the “character expansion factor” ASF is
INDIVIDUAL.

— TEXT REPRESENTATION

Determines the attribute values to be loaded in the specified entry of the text bundle table. The TEXT
REPRESENTATION is specified with SET TEXT REPRESENTATION and contains the attributes:
TEXT INDEX, TEXT COLOUR INDEX, CHARACTER EXPANSION FACTOR, CHARACTER
SPACING and TEXT FONT and PRECISION.

HORIZONTAL and VERTICAL ALIGNMENTS both can have the value Normal. For each value of TEXT PATH, the
effect of a particular component being Normal is equivalent to one of the other values. The following list applies:

Normal
TEXT PATH HORIZONTAL and VERTICAL
ALIGNMENT
Right (Left, Base)
Left (Right, Base)
Up (Centre, Base)
Down (Centre, Top)

The characters defined in a particular text font are display device dependent. Fonts are defined in a local 2D cartesian
coordinate system. Fonts are either monospaced or proportionally spaced. Each character has an associated characte
body, a font base line, a font half line, a capline and a centre line (see Figure C.3).
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Figure C.3/T.101 — Font description coordinate system

For monospaced fonts the character bodies of al characters have the same size. For proportionally spaced fonts, the
width of the bodies may differ from character to character. The character body edges must be parallel to the character
vectors. The font baseline and the capline must be parallel to the width vector and within the vertical extent of the body.
The centre lineis parallel to the height vector and bisects the body.

The height of a character in the font coordinate system is given by the height from the font base line to the capline. The
width may include space on either side of the character. It is given by the width of the character body. It is assumed that
the characters lie within their body, except that kerned characters may exceed the side limits of the character body.

In general, the top limits of the bodies for a font will be identical with or very close to the typographical capline or
ascender line and the bottom limit to the decender line. However, these and other details are purely for the use of the font
designer. The intention is only that characters placed with their bodies touching in the horizontal direction should give
an appearance of good normal spacing and characters touching in the vertical direction will avoid ascender/descender
clashes.

Figures C.4 to C.8 are only inserted for clarification purposes. They show the effects of the different attributes on the
display of the text “ABCD”.

Text strings are delimited by the OPEN CHARACTER STRING (OCS) and STRING TERMINATOR (ST)
(see C.7.2.4). These delimiters are not considered a part of the text string.

The characters in the text string can be defined in a 7-bit or 8-bit environment defined by 1ISO 2022. The characters may
be taken from the invoked G-set (i.e. from columns 2 to 7) in a 7-bit environment, or from both invoked G-sets (i.e. from
columns 02-07 or 10-15) in an 8-bit environment.
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CHARACTER VECTORS = (0.0, 0.025) and (0.025, 0.0)
CHARACTER EXPANSION FACTOR =1.0

CHARACTER VECTORS = (0.0, 0.0375) and (0.0375, 0.0)
1
CHARACTER EXPANSION FACTOR =1.0

A B C D CHARACTER VECTORS = (0.0, 0.025) and (0.025, 0.0)
I
CHARACTER EXPANSION FACTOR =1.5

CHARACTER VECTORS = (0.0, 0.050) and (0.050, 0.0)
I
CHARACTER EXPANSION FACTOR =0.75

T0821910-95/d135

Figure C.4/T.101 — Character vectors and character expansion factor
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CHARACTER VECTORS = (0.0, 0.025) and (0.025, 0.0)

A B ( D CHARACTER SPACING =0.67
TEXT PATH =right

CHARACTER VECTORS = (0.0, 0.025) and (0.025, 0.0)
CHARACTER SPACING =-0.67
TEXT PATH =right

CHARACTER VECTORS = (0.0, 0.025) and (0.025, 0.0)
CHARACTER SPACING = 2.0

TEXT PATH = down

C

D

T0821920-95/d136

Figure C.5T.101 — Character spacing and text path
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CHARACTER HEIGHT VECTOR = (-0.03, 0.04)

<— CHARACTER WIDTH VECTOR = (0.04, 0.03)

o

CHARACTER VECTORS = (-0.03, 0.04) and (0.04, 0.03)
TEXT PATH = right

T0821930-95/d137

Figure C.6/T.101 — Character vectors
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CHARACTER HEIGHT VECTOR = (-0.045, 0.04)

A

«—— CHARACTER WIDTH VECTOR = (0.06, 0.03)

CHARACTER VECTORS = (-0.045, 0.04) and (0.06, 0.03)

TEXT PATH =right
T0821940-95/d138

Figure C.7/T.101 — Character vectors after anisotropic transformation
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A B C D TEXT ALIGNMENT = (left, base)
TEXT PATH = right

A B C D TEXT ALIGNMENT = (right, top)
TEXT PATH = right

O O m >

TEXT ALIGNMENT = (centre, bottom)
TEXT PATH = down

TEXT ALIGNMENT = (left, half)
TEXT PATH = down

A
B
C
D

T0821950-95/d139

Figure C.8/T.101 — Text alignment and text path

Besides the characters from the in-use G-set, in a 7-bit environment, the shift functions contained in Table C.1 may be
used for invocation purposes. The coded representation of these shift functionsis defined in Part 1 of this annex.

Table C.1/T.101 — Permitted invocation sequences in a 7-bit environment

Abbreviation

Name

Sl
SO
LS2
LS3
SS2
SS3

SHIFT-IN
SHIFT-OUT
LOCKING SHIFT 2
LOCKING SHIFT 3
SINGLE SHIFT 2
SINGLE SHIFT 3
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In an 8-bit environment the shift functions contained in Table C.2 may be used for invocation purposes. The coded
representation of these shift functionsis defined in Part 1 of this annex.

Charactersin the text string not from the invoked G-set or not from Table C.1, in a 7-bit environment, will be ignored. In
an 8-bit environment characters not from the invoked G-sets or not from Table C.2 will be ignored.

C51.24

Table C.2/T.101 — Permitted invocation sequences in an 8-bit environment

Abbreviation Name

LSO LOCKING SHIFT 0

LS1 LOCKING SHIFT 1

LSIR LOCKING SHIFT 1 RIGHT
LS2 LOCKING SHIFT 2

LS2R LOCKING SHIFT 2 RIGHT
LS3 LOCKING SHIFT 3

LS3R LOCKING SHIFT 3RIGHT
SS2 SINGLE SHIFT 2

SS3 SINGLE SHIFT 3

FILL AREA attributes

FILL AREA has the geometric attributes PATTERN REFERENCE POINT and PATTERN VECTORS:

PATTERN VECTORS

Determines the size of the parallelogram in which the pattern cells are defined. The PATTERN
VECTORS are defined with SET PATTERN VECTORS and used when the selected (either BUNDLED
or INDIVIDUAL) FILL AREA INTERIOR STYLE is Pattern.

PATTERN REFERENCE POINT

Determines the position of the start of the pattern. The PATTERN REFERENCE POINT is defined with
SET PATTERN REFERENCE POINT and used when the selected (either BUNDLED or
INDIVIDUALLY) FILL AREA is Pattern.

The representation of FILL AREA at a workstation is controlled by:

310

FILL AREA COLOUR INDEX

Determines the colour which is used to fill the closed boundary. It is controlled with SET FILL AREA
COLOUR and used if the “fill area colour” ASF is INDIVIDUAL.

FILL AREA INTERIOR STYLE

Determines how the closed boundary is filled: Hollow, Solid, Pattern or Hatch. The FILL AREA
INTERIOR STYLE is selected with SET FILL AREA INTERIOR STYLE and used if the “fill area
interior style” ASF is INDIVIDUAL.

FILL AREA STYLE INDEX

Determines, for FILL AREA INTERIOR STYLE Hatch, the hatch style to be used and for FILL AREA
INTERIOR STYLE= Pattern, the entry from the pattern table to be used. The FILL AREA STYLE
INDEX is selected with SET FILL AREA STYLE INDEX and used when the “fill area style index” ASF
is INDIVIDUAL.
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— FILL AREA INDEX

Determines the entry of the fill area bundle table to be used in filling area. The FILL AREA INDEX is
specified with SET FILL AREA INDEX and used for BUNDLED ASFs.

— FILL AREA REPRESENTATION

Determines the attribute values to be loaded in the specified entry of the fill area bundle table. The FILL
AREA REPRESENTATION is specified with SET FILL AREA REPRESENTATION and contains the
attributes: FILL AREA INDEX, FILL AREA COLOUR INDEX, FILL AREA INTERIOR STYLE and

FILL AREA STYLE INDEX.

The FILL AREA bundle contains three attributes per entry: FILL AREA COLOUR INDEX, FILL AREA INTERIOR
STYLE and FILL AREA STYLE INDEX.

The pattern table contains the following attributes per entry:

— PATTERN DIMENSIONS (DX, DY), which define the number of cells in horizontal and vertical
directions,

— PATTERN CELL COLOUR INDEX LIST, which determines a colour index value for each of the
defined cells.

An entry in the pattern table is defined by SET PATTERN REPRESENTATION.

For interior style Pattern, the pattern is defined by the pattern representation, which specifies a pattern cell colour index
list, which is conceptually an array (DXDY) of colour indices, that are pointers into the colour table. The size and
position of the start of the pattern are defined by a pattern box. The pattern box, which is a parallelogram, is defined by
the PATTERN VECTORS located relative to the PATTERN REFERENCE POINT. The pattern box is conceptually
divided into a grid of DX DY equally sized cells. The colour index array is associated with the cells as follows: the
element (1, DY) is associated with the cell having the PATTERN REFERENCE POINT at one corner. Elements with
increasing first dimension are associated with successive cells in the direction of the PATTERN WIDTH VECTOR.
Elements with decreasing second dimension are associated with successive cells in the direction of the PATTERN
HEIGHT VECTOR. The attributes defining the pattern box are subject to all the transformations producing a
transformed pattern box. The pattern is mapped onto the closed boundary by conceptually replicating the transformed
pattern box in directions parallel to its sides until the interior of the complete closed boundary is covered.

C5125 CELL ARRAY attributes

CELL ARRAY has no attributes other than PICK IDENTIFIER. However, an array of colour indices, which are pointers
into the colour table, is part of the definition of a cell array.

Cb5.1.26 GDP attributes

The GDP primitives that generate closed boundaries:

RECTANGULE

CIRCLE

CIRCULAR ARC 3 POINT CHORD
CIRCULAR ARC 3 POINT PIE
CIRCULAR ARC CENTRE CHORD
CIRCULAR ARC CENTRE PIE
ELLIPSE

ELLIPTIC ARC CHORD

ELLIPSE ARC PIE
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usethe FILL AREA attributes. These are described in C.5.1.2.4. The GDP primitives that do not generate closed
boundaries:

CIRCULAR ARC 3 POINT
CIRCULAR ARC CENTRE
ELLIPSE ARC

SPLINE

use the polyline attributes. These are described in C.5.1.2.1.

Ch.127 Colour

The colour is specified as an index into a colour table in the workstation. Each workstation has one colour table into
which al the colour indices paint.

The size of the colour table is workstation dependent but entries 0 and 1 always exist. Entry 0 corresponds to the colour
of the display surface after it has been cleared. Entry 1 is the default colour to display pictures and entries higher than
1 correspond to different colours. All entries may be redefined. Entries in the table area set by SET COLOUR
REPRESENTATION which specifies the colour as combination of red, green and blue intensities. The specified colour
is mapped to the nearest available by the workstation. The accuracy of the intensity of each colour component is set by
SET COLOUR HEADER.

On monochrome workstations (workstations only capable of displaying colours with equal intensities of red, green and
blue or displaying colours which are different intensities of the same colour), the intensity is computed from the colour
values asfollows:

intensity = 0.3 * red + 0.59 * green + 0.11 * blue
and thisintensity is mapped to the nearest intensity available.
Cb52 Workstations

C.5.21 Graphicsworkstations

This annex is based on the concept of graphics workstations of GKS, which are abstractions of collections of physical
devices. The concept of workstation alows to specify device independent applications than can, at the same time, take
full advantage of the physical device capabilities. An abstract graphical workstation with maximum capabilities:

— has one addressable display surface of fixed resolution;
— allows only rectangular display spaces, that cannot consist of a number of separate parts;

—  permits the specification and use of smaller display spaces than the maximum, while guaranteeing that no
display image is generated outside the specified display space;

— supports several line types, text fonts, character sizes, etc., in order to allow output primitives to be drawn
with different attributes;

— has one or more logical input devices for each input class and permits different input modes;

— allows storage for short term of output primitives in segments and provides facilities for manipulating
them.

C.5.2.2 Workstation characteristics
Each workstation falls into one of the following categories:
-  OUTPUT
Output workstation, having a display surface for displaying output primitives (e.g. a plotter).
— INPUT

Input workstation, having at least one input device (e.g. a digitizer, a keyboard).
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— OUTIN

Output/input workstation, having a display surface and at least one input device, also called on interactive
graphical workstation.

- WISS

Workstation independent segment storage.

A graphics configuration is comprised of one or more workstations, each of which pertains to a given category. As an
example, a graphics configuration made up of:

— aCRT and its associated keyboard,
— aprinter,
— adiskette.
can be logically interfaced through the following workstations:
— an OUTIN workstation (CRT and keyboard);
— an OUTPUT workstation (printer);

— aworkstation independent segment storage (diskette).

A combination of GKS and graphics configuration might be regarded as a GKS instance. Within such an instance one
and only one WISS is allowed to exist.

C.5.2.3 Sdecting aworkstation

The workstations are identified by a workstation identifier. Connection to a particular workstation is established by the
primitive OPEN WORKSTATION.

The current state of each open workstation is kept in a workstation state list. Segment manipulations and input can be
performed on all open workstations. Output primitives are sent to, and segments are stored on, all active workstations
and no others. An open workstation is made active by the primitive ACTIVATE WORKSTATION.

An active workstation is made inactive by the primitive DEACTIVATE WORKSTATION. An open workstation is
closed by the primitive CLOSE WORKSTATION.

The following sequence of primitives illustrates workstation selection:

OPEN WORKSTATION (N1);
OPEN WORKSTATION (N2);
ACTIVATE WORKSTATION (N1);

Output primitives: {generated only on N1}
Attribute setting; {possible on N1, N2}

ACTIVATE WORKSTATION (N2);
Output primitives; {generated on n1, n2}
DEACTIVATE WORKSTATION (N1);

Output primitives: {generated only on N2}
Attribute setting; {possible on N1, N2}

CLOSE WORKSTATION (N1);
DEACTIVATE WORKSTATION (N2);
CLOSE WORKSTATION (N2);

C.5.24 Statevariable

The set of the state variables is organized into four tables that encode the specific characteristics of a configuration and
their evolution. They are called GDS state list, workstation description table, workstation state list and segment state list.
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The GDS state list gathers both static and dynamically updated information regarding:
a) globa configuration information (e.g. maximum number of simultaneously open workstations, etc.);
b) current global values (e.g. set of open workstations, current line type);

c) last error condition (e.g. error in parameter, etc.).
The GDS state list can be inquired by a primitive that is provided for basic debugging purposes.

The workstation description table gathers only static information concerning the workstation initial state for every single
workstation that can be configured onto the graphics configuration. The workstation description table can be inquired by
anon-mandatory set of primitives.

The workstation state list is allowed when a configured workstation is effectively opened. It gathers information that
changes accordingly to any graphical transaction that will be performed onto the workstation. The workstation state list
can beinquired by a non-mandatory set of primitives.

The segment state list gathers global information concerning the segments stored on the workstations and can be
inquired by a non-mandatory set of primitives.

C.5.3 Coordinate systems and transfor mations

C.5.3.1 Coordinate systems

Output devices that are used for representing the visual image of the graphical elements normally require the use of a
specific coordinate system. In order to maintain device independency, two coordinate systems have been defined:

— NORMALIZED DEVICE COORDINATE (NDC)

A coordinate specified in a device independent intermediate coordinate system, normalized to some range,
including —7 tot7, as GKS requires. All output primitives are defined in the NDC space. The coordinates
used in constructing display images are expressed in this coordinate system. The actual coordinates are
expressed in fractional units based on the Basic Grid Unit (BGU) which is determined by the accuracy of
the coordinate encoding.

— DEVICE COORDINATE (DC)

A coordinate specified in the actual coordinate system of the workstation display space. The mapping
from NDC to DC is done by the workstation itself. Every workstation may have a different device
coordinate space, resulting in a different mapping. The device coordinate system maps onto the display
space in the following way:

1) the DC origin is at the bottom left corner of the display space;

2) the device coordinate units are related to the display space in such a way that a square in device
coordinates appears as a square on the display surface;

3) xandy increase to the right and upwards respectively.

C.5.3.2 Workstation transformation

The normalized device coordinate space can be regarded as a workstation independent abstract viewing surface. Eact
workstation can select independently some part of the NDC space in the range [xQD0,0].0] to be displayed
somewhere on the workstation display surface. The workstation transformation is a uniform mapping from NDC onto
DC and thus performs translation and equal scaling with a positive scale factor for the two axes.

A workstation transformation is specified by defining the limits of an area in the normalized device coordinate system

within the range [0.0, 1.3§ [0.0, 1.0] (WORKSTATION WINDOW) which is to be mapped onto a specified area of the
device space (WORKSTATION VIEWPORT) defined in the device coordinate system (see Figure C.9).
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Window and viewport limits specify rectangles parallel to the coordinate axes in NDC and DC. The rectangle includes
their boundaries. To ensure that no output outside the worstation window is displayed, the picture is clipped at the
workstation window boundaries, and this clipping cannot be disabled.

If the workstation window and the workstation viewport have different aspect ratios, the specified scaling would be
different on each axis, if the window was mapped onto the viewport in its entirety. To ensure equal scaling on each axis,
the transformation maps the window onto the largest rectangle that can fit within the viewport such that (see
Figure C.10):

— the aspect ratio is preserved

— the lower left hand corner of the workstation window is mapped to the lower left hand corner of the
workstation viewport.

The largest square which fits into the display area and having its bottom and left sides coincident with the bottom and
left sides of the rectangular display surface is seen as the default workstation viewport.

0.1 11
A
Default workstation
window
NDC 0.0
space 10
v 4 » W orkstation transformation
Display surface
A /
Display surface
DC
space

\ l«<— Display surface \ /

v Default workstation Default workstation Default workstation
viewport viewport viewport
T0821960-95/d140

Figure C.9/T.101 — Default workstation transformation
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Figure C.10/T.101 — Workstation transformation with anisotropic workstation window
and workstation viewport

C.5.3.3 Clipping

Only those parts of the NDC space that lie within user definable rectangles can be shown. Cutting away parts outside
such rectangles (CLIPPING RECTANGLE) is called clipping. Clipping takes place when the output primitives are
displayed on the display surface of a workstation. Output primitives stored in segments will have the associated clipping
rectangle stored with the primitives. An example of clipping and workstation transformation is given in Figure C.11.

C.5.3.4 Coordinate specification

The coordinates may be specified in two possible modes:

— Displacement mode, definining a displacement from the preceding point. For the first point of each point
list, the displacement is a displacement from the origin;

— Incremental mode, defining steps (increments) from one coordinate position to another.

The GDS does not contain the concept of current position. Therefore, the primitives are logically independent.

The precision of the displacement mode coordinates can be specified by SET COORDINATE PRECISION.
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Figure C.11/T.101 — Clipping and workstation transformation
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Incremental mode coordinates are based on a variable ring size and a variable number of points on the ring. The
primitive SET DOMAIN RING has two parameters related to the Incremental mode:

— BASIC RADIUS
Determines the size of the ring.

— ANGULAR RESOLUTION FACTOR
Determines the number of points on a ring.

A detailed description of the coordinate data encoding is given in clause C.7.
C54  Segments

C.54.1 Concept of segments

A picture is composed of output primitives. They may be grouped into parts that can be addressed and manipulated as a
whole. These picture parts are called segments.

Segments are identified by a unique name called segment identifier.

A segment may be:
— transformed,
— made visible or invisible;
— highlighted or not;
— assigned different priorities;
— made detectable or undetectable;
—  deleted,;
— renamed;

— inserted into the open segment or into the stream of primitives outside segments.
Each segment is stored on all workstations active at the time the segment is created.

All output primitives are collected in a segment after it has been created and until it is closed. After a segment is closed,
no primitives can be added to or deleted from the segment.

The output primitives within a segment can have an additional identification that needs not be unique, called pick
identifier. It is part of the input value delivered by a pick input device when a segment is picked. The pick identifier has
no meaning for workstations of category OUTPUT.

C.5.4.2 Segment attributes

Segment attributes affect all the primitives in a segment. The segment attributes are:
— SEGMENT TRANSFORMATION
A segment may be transformed by translation, rotation, scaling or a combination of them.
— VISIBILITY
A segment is either displayed or not.
— HIGHLIGHTING
A visible segment is either highlighted or not.
— SEGMENT PRIORITY

If parts of segments (for example, FILL AREA, CELL ARRAY) overlap. The segment with the highest
priority will be preferred, both when the segments are displayed and when they are picked.

— DETECTABILITY

A segment can either be selected by a pick input device or it cannot.
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The segment attributes are unique for each segment and do not vary on different workstations. The default segment
attributes (identity transformation, visible, not highlighted, priority 0.0, undetectable) are assigned to a segment when it
is created. The segment attributes of any segment in existence, including the open segment, may be changed.

Segment priority affects segments being displayed (i.e. performing segment and worstation transformations, including
clipping, for each primitive of the segment). If parts of primitives overlap with others of a visible segment with higher
priority, these parts may be invisible. Whether a workstation supports this feature is indicated in the workstation
description table. Thisfeature isintended to address appropriate hardware capabilities only. It is not intended to mandate
shielding on non-raster displays. When primitives within a segment overlap, the implementation determines the
appearance of the overlapped parts.

When primitives of segments overlapping each other are picked, the segment with the highest priority is selected. When
primitives of the same segment or of segments with equal priority overlap, the results are implementation dependent.

C.5.4.3 Segment transfor mations
Segment transformations are a mapping from NDC onto NDC. They perform trandation, scaling and rotation.
Segment transformations are characterized by:

— segment name;

— transformation matrix.

The transformation matrix is a 2 by 3 matrix consisting of a 2 by 2 scaling and rotation portion and a 2 by 1 translation
portion.

The segment transformation takes place before any clipping.

A segment transformation, specified by the SET SEGMENT TRANSFORMATION primitive, is not actually performed

in the segment storage but only saved in the segment state list. Every time the segment is redrawn this segment
transformation is applied before clipping. Successive SET SEGMENT TRANSFORMATION primitives for the same
segment are not accumulated. Each succeeding transformation matrix replaces its predecessor. By calling SET
SEGMENT TRANSFORMATION with an identity transformation matrix, the original segment can be obtained without
loss of information.

Note that locator input data is not affected by any segment transformation.

C.5.4.4 Clippingand WDSS

Clipping takes place after the segment transformation has been applied. Each primitive is clipped against the clipping
rectangle associated with the primitive when it was put into the segment.

Note that clipping rectangles are not transformed by the segment transformation and thus, clipping is always performed
against a rectangle whose edges are parallel to the NDC coordinate axes.

C.545 Workstation Independent Segment Storage

A Workstation Independent Segment Storage (WISS) is defined, where segments can be stored for use by the COPY
SEGMENT TO WORKSTATION, ASSOCIATE SEGMENT WITH WORKSTATION and INSERT SEGMENT
primitives. None of these primitives modify the contents of the segments to which they are applied. Only one WISS is
permitted in a GKS instance.

The ability to manupulate segments requires the storage of all segments when they are created, so that they can be reuse
on whatever workstations are active. By contrast, primitives outside segments cannot be re-used.
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The treatment of the primitives COPY SEGMENT TO WORKSTATION, ASSOCIATE SEGMENT WITH
WORKSTATION and INSERT SEGMENT is explained in Figure C.12.
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Figure C.12/T.101 — Data flow chart for graphical output

C.54.6 WISSfunctionsand clipping

Just as in other workstations, a segment is stored in WISS if WISS is active when the segment is created and the current
clipping rectangle is associated with each primitive.

COPY SEGMENT TO WORKSTATION copies primitives from a segment in WISS to be output on the specified
workstation. The primitive takes a copy of each primitive and its associated clipping rentangle from a segment in WISS,
transforms the primitives by the segment transformation and puts the clipping rentangles and the transformed primitives
into the viewing pipeline at the place equivalent to the one where the information left (but it is sent only to the
workstation specified in the invocation). This primitive cannot be invoked when a segment is open. By contrast with
ASSOCIATE SEGMENT WITH WORKSTATION, this primitive does not cause a segment to exist on the specified
workstation.

ASSOCIATE SEGMENT WITH WORKSTATION copies the segment to the WDSS of the specified workstation in the
same way as if the workstation was active when the segment was created. Clipping rectangles are copied unchanged.
This primitive cannot be invoked when a segment is open.
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INSERT SEGMENT allows previously stored primitives (in segmentsin WISS) to be transformed and again placed into
the stream of output primitives. INSERT SEGMENT reads the primitives from a segment in the WISS, applies the
segment transformation followed by the insert transformation and then inserts them into the viewing pipeline at the point
before the data is distributed to the worstations. All clipping rectangles in the inserted segment are ignored. Each
primitive processed is assigned a new clipping rectangle which is the current clipping rectangle. Note that all primitives
processed by a single invocation of INSERT SEGMENT receive the same clipping rectangle, and that inserted
information may re-enter the WISS, if the WISS is active and a segment is open.

An invocation of INSERT SEGMENT has no effect on output primitives passing through the pipeline before or after the
invocation. The INSERT SEGMENT primitive can be used when a segment is open but the open segment itself cannot
be inserted.

C.5.5 Deferring picturechanges

The display of a workstation should reflect as far as possible the actual state of the picture as defined by the sending
entity. However, to use efficiently the capabilities of a workstation, the requested action may be delayed for a certain
period of time. During this period, the state of the display may be undefined.

A workstation state variable controlling if and how long such a delay of picturesisallowed, is called the deferral state of
the workstation. The SET DEFERRAL STATE primitive allows the sending entity to choose that deferral state which
takes into account the capabilities of the workstation. Two attributes are defined for this purpose. Deferra model control
the time at which output primitives have their visual effect. Implicit regeneration controls the time at which picture
changes have their visua effects: picture changesin general imply an ateration, not just an addition to the picture.

The concept of deferral refers only to visible effects of the primitives. Effects on the segments or on the state of the
workstation are not deferred.

Deferral mode controls the possible delaying of output primitives. The values of deferral mode (in increasing order of
delay) are:

a ASAP
The visual effect of each primitive will be achieved on the workstation As Soon As Possible (ASAP).
b) BNIG

The visua effect of each primitive will be achieved on the workstation Before the Next Interaction
Globaly (BNIG), i.e. before the next interaction with a logical input device gets underway on any
workstation. If an interaction on any workstation is aready underway, the visual effect will be achieved
as soon as possible. This value is meaningful in situations where al the workstations handled by an
application through a specific occurrence of GKS System are located in one graphics device.

c) BNIL
The visua effect of each primitive will be achieved on the workstation Before the Next Interaction
Locally (BNIL), i.e. before the next interaction with a logical input device gets underway on that
workstation. If an interaction on that workstation is aready underway, the visual effect will be achieved
as soon as possible.

d) ASTI

The visual effect on each primitive will be achieved on the workstation At Some TIme (ASTI).
Deferral appliesto the following primitives that generate output:

POLYLINE
POLYMARKER
TEXT

FILL AREA
CELL ARRAY
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GENERALIZED DRAWING PRIMITIVES
INSERT SEGMENT

ASSOCIATE SEGMENT WITH WORKSTATION
COPY SEGMENT TO WORKSTATION

Certain primitives can be performed immediately on some workstations, but on other workstations they imply a
regeneration of the whole picture to achieve their effect. For example, an implicit regeneration is necessary when picture
changes require new paper to be put on a plotter. The entries 'dynamic modification accepted’ in the workstation
description table indicate which changes:

a) leadto an Implicit ReGeneration (IRG);

b) can be performed IMMediately (IMM).

If changes can be performed immediately, those changes may affect primitives outside segments in addition to those
inside segments. |f regeneration occurs, all primitives outside segments will be deleted from the display surface.

An implicit regeneration is equivalent to an invocation of the primitive REDRAW ALL SEGMENTS ON WORK-
STATION. Its possile delay is controlled by the implicit regeneration mode. The mode can be specified as follows:

a) SUPPRESSED

Implicit regeneration of the picture is suppressed, until it is explicitly requested: the entry 'new frame
necessary at update’ isset to YES;

b) ALLOWED

Implicit regeneration of the pictureis allowed.

An implicit regeneration is made necessary if the primitives listed below have a visible effect on the display image of the
respective workstation:

a) If the 'dynamic modification accepted’ entry in the workstation description table is IRG (implicit
regeneration necessary) for the specified representation:

SET POLYLINE REPRESENTATION
SET POLYMARKER REPRESENTATION
SET TEXT REPRESENTATION

SET FILL AREA REPRESENTATION
SET PATTERN REPRESENTATION

SET COLOUR REPRESENTATION

b) If the 'dynamic modification accepted’ entry in the workstation description table is IRG for the
workstation transformation:

SET WORKSTATION WINDOW
SET WORKSTATION VIEWPORT

c) If the 'dynamic modification accepted’ entry in the workstation description table is IRG for segment
priority and this workstation supports segment priority:

1) If primitives are added to the open segment overlapping a segment of higher priority:

POLYLINE

POLYMARKER

TEXT

FILL AREA

CELL ARRAY

GENERALIZED DRAWING PRIMITIVES
INSERT SEGMENT

(since only segments have priority, primitives outside segments do not make an implicit regeneration
necessary).

322 Recommendation T.101 (11/94)



2) If the complete execution of one of the following primitives would be affected by segment priority:

DELETE SEGMENT

DELETE SEGMENT FROM WORKSTATION
ASSOCIATE SEGMENT WITH WORKSTATION
SET SEGMENT TRANSFORMATION

SET VISIBILITY

SET SEGMENT PRIORITY

d) If the 'dynamic modification accepted’ entry in the workstation description table is IRG for segment
transformation:

SET SEGMENT TRANSFORMATION

e) If the 'dynamic modification accepted’ entry in the workstation description table is IRG for ‘visibility
(visible-->invisible)':

SET VISIBILITY (INVISIBLE)

f) If the 'dynamic modification accepted’ entry in the workstation description table is IRG for ‘visibility
(invisible --> visible)':

SET VISIBILITY (VISIBLE)
g) If the’dynamic modification accepted’ entry in the workstation description table is IRG for highlighting:
SET HIGHLIGHTING

h) If the 'dynamic modification accepted’ entry in the workstation description table is IRG for delete
segment:

DELETE SEGMENT
DELETE SEGMENT FROM WORKSTATION

An implicit regeneration has to be done (including deletion of primitives outside segments) only if one of the primitives
listed causes a visible effect on the display: for example, if an invisible segment is deleted, a regeneration does not need
to be done. However, an implementation is allowed to perform an implicit regeneration in any of the cases listed above.

Deferred actions can be made visible at any time by the use of the UPDATE WORKSTATION primitive or by an
appropriate change of the deferral state.

C.56  Graphical input

C.5.6.1 Logical input devices

A Videotex environment will contain no workstations of the type INPUT, so this subclause is not applicable for
Videotex purposes.

C.5.6.2 Logical input device model

A Videotex environment will contain no workstations of the type INPUT, so this subclause is not applicable for
Videotex purposes.

C.5.6.3 Measuresof each input class

A Videotex environment will contain no workstations of the type INPUT, so this subclause is not applicable for
Videotex purposes.

C.5.6.4 Input queueand current event report

A Videotex environment will contain no workstations of the type INPUT, so this subclause is not applicable for
Videotex purposes.

C.5.6.5 Initialization of input devices

A Videotex environment will contain no workstations of the type INPUT, so this subclause is not applicable for
Videotex purposes.
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C.5.7 Inquiry

A Videotex environment will support no inquire primitives, so this subclause is not applicable for Videotex purposes.

C.5.8 Error detection

A Videotex environment will support no interactive synchronous error detection mechanism in the sense of what is
defined within GK 'S, so this subclause is not applicable for Videotex purposes.

C.59  Error handling

Each primitive will appear in a specified format. The possible forms of each primitive are defined in this annex. The
following rules will apply if aworkstation detects an error in the received format:

— if a parameter value is not defined or not in the range of allowed values, the default value will be used
(e.g. a marker type 6 will default to a marker type 2);

— if a primitive is received that is not supported, the primitive is ignored,;
— a primitive, which is not defined will be ignored;
— aprimitive with parameters not encoded according to this annex will be ignored,;

— if an error in a point list occurs, the processing of the primitive will stop after the previously received
correct points have been processed.

As a result of the encoding technique, the skipping of erroneous primitives is always possible.

These general error handling rules may be overruled by specific error handling as described in the discussion subclauses
of clause C.6.

C.5.10 Levels

The functional capabilities are grouped into the major areas:
a) output (minimal performance, full performance);
b) input (no input, REQUEST input, full input);
¢) number of workstations (one workstation, multiple workstations);
d) attributes (only predefined bundles and individual attribute specification possible, full bundle concept);

e) segmentation [none, basic segmentation (without Workstation Independent Segment Storage), full
segmentation].

Nine levels are defined in order to allow the implementation of several categories of graphics configurations.
The level structure has two independent axes: input and “all the other primitives”, summarized as output.

The output level axis has the three possibilities:
— 0: minimal output;
— 1: basic segmentation with full output;

— 2: Workstation Independent Segment Storage.

The input level axis has the three possibilities:
— a noinput;
— b: REQUEST input;
— ¢ fullinput.

Capabilities are expressed by primitives and by ranges of parameters.
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There are three different types of capability at each level:

An explicitly defined and required capability. Each graphics configuration in conformance with a specific
level supports the capability at that level.

An explicitly defined and non-required capability. A graphics configuration may support the capability
and, if it does, it is implemented according to the explicit primitive definitions.

A conceptually defined and non-required capability. A graphics configuration may provide the capability.
Its implementation follows general rules given by the concepts (see C.5.2) and functional definitions.

The set of explicitly defined and required capabilities includes:

a)
b)
c)
d)
e)
f)
9)

predefined bundle entries up to the required minimum;

line types: solid, dashed, dotted and dashed-dotted;

marker types: dot, plus sign, asterisk, circle and diagonal cross;
text precision STROKE (output levels 1 and 2);

interior style HOLLOW;

one input device for each input class (input levels b and c);

prompt and echo type 1 (input levels b and c).

The set of explicitly defined and non-required capabilities includes:

a)
b)
<)
d)

e)

text precision STROKE (output level 0);
interior style SOLID, PATTERN, HATCH;
transformable patterns;

segment priority (output levels 1 and 2);

prompt and echo types (input levels b and c).

The set of conceptually defined and non-required capabilities includes:

a)
b)
c)
d)

e)

line types other than those explicitly defined;

marker types other than those explicitly defined,;

speciic generalized drawing primitives;

prompt and echo types different from the defined set (input levels b and c);

specific escape primitives.

Explicitly defined and non-required capabilities of a specific level can become explicitly defined and required
capabilities in a higher level, through variations in the range of parameters, for example text precision STROKE. Each
level contains precisely those primitives that are explicitly defined and required at that level. However, ranges of
parameters may contain additional explicitly defined and non-required capabilities and conceptually defined and
non-required capabilities.

The facilities making up each of the level components are as follows:

Output level 0: Minimal output

a)
b)
c)
d)
e)
f)
9)

basic control;

all primitives available at least in minimal performance;

use of predefined bundles only (no modification to bundles);
colour representation modification possible;

only one workstation with output capabilities available at a time;
suitable basic inquiries;

pixel readback provided (non-pixel devices may report non-processing).
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Output level 1: Basic segmentation with full output
a) al output level O capabilities;
b) full workstation control;
c) full output features;
d) full bundle concept;
€) multiple workstation concept;
f)  basic segmentation (no Workstation Independent Segment Storage);
g) suitableinquiries.
Output level 2: Workstation Independent Segment Storage
a) dl output level 1 capabilities;
b) Workstation Independent Segment Storage.
Input level a: No input
— no facilities.
Input level b: REQUEST input
a) input device initialization and mode setting primitives;
b) REQUEST primitives on all appropriate devices;
c) appropriate logical input device include PICK if and only if combined with output level 1 capabilities.
Input level c: full input
a) allinput level b capabilities;

b) SAMPLE and EVENT mode input.

Table C.3 gives a short overview of the functionality of each level. Each box contains only those functions added to the
previous boxes of the same row and column.

Table C.3/T.101 — Level concept

Input level
Output P
level a b c
0 No input, minima control, only | REQUEST input, mode setting and | SAMPLE and EVENT input, no
predefined bundles and all output | initialize primitivesfor logical input | PICK.
primitives. devices, no PICK.
1 Full output including full bundle | REQUEST PICK, mode setting and | SAMPLE and EVENT input for
concept, multiple workstation con- | initialize for PICK. PICK.
cept basic segmentation, (every-
thing except Workstation |ndepend-
ent Segment Storage).
2 Workstation Independent Segment
Storage.

Embedded in the levels summarized above are variations in the number of possibilities required in the set of explicitly
defined and required capabilities. Table C.4 exactly identifies the minimum support which is always provided at each

level.
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Table C.4/T.101 — Minimal support required at each level

CAPABILITY Oa Ob Oc
Colours (intensity) 1 1
Linetypes 4 4 4
Linewidths 1 1
Predefined polyline bundles 5 5
Settable polyline bundles - - —
Marker types 5}
Marker sizes

Y
g = O

Predefined polymarker bundles 5
Settable polymarker bundles - -
Character vectors (see Note 1) 1
Character expansion factors (see Note 1) 1

String precision fonts 1

Stroke precision fonts 2

N O B B B R

1
1
1
Character precision fonts 1 1
0
2

Predefined text bundles 2
Settable text bundles - -
Predefined patterns (see Note 2) 11 1
Settable patterns (see Notes 2 and 5) - -
Hatch styles (see Note 3) 3 3
Predefined fill area bundles 5

Settable fill area bundles - -

Segment priorities (see Note 4) - -

[¥7]
o1

Input classes -
Length of input queue (see Note 5) - -
Maximum string buffer size (characters) - 72
Maximum stroke buffer size (points) - 64
Workstations of category OUTPUT or OUTIN 1 1 1
Workstations of category INPUT or OUTIN - 1 1
Workstation Independent Segment - -

Level
la 1b 1c 2a 2b 2c
1 1 1
4 4 4 4 4
1 1 1
5 5 5 5 5 5
20 20 20 20 20 20
5 5 5 5 5
5 5 5 5 5 5
- 20 20 20 20 20
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
2 2 2 2 2 2
6 6 6 6 6 6
- 20 20 20 20 20 4
1 1 1 1 1 1
- 10 10 10 10 10
3 3 3 3
5 5 5
- 10 10 10 10 10
- 2 2 2 2 2
— 6 6 —
20 - - 20 - -
72 - 72 72 - 72
64 - 64 64 - 64
1 1 1 1 1 1
- 1 1 - 1 1
- - - - 11 1

PO

10

R0
72

0 Indicates explicitly defined and non-required at the level.
- Indicates not defined at that level.

NOTES
Relevant only for character and string precision text.
Relevant only for workstation supporting pattern interior style.
Relevant only for workstation supporting hatch interior style.

Since available resources are finite and entries have variable size, it may not always be possible to a

1
2
3
4 Relevant only for workstation supporting segment priorities.
5
m

inimal values in a particular graphics configuration.

thieve the
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C.6 Description of the primitives

C.6.1 Introduction
The primitives are discussed in this clause.

Each primitive is named, the parameters are described, data types are listed and a description of implicit relationship is
added.

The order in which parameters will occur in a parameter list is not to be assumed from the order in which they are
mentioned in this annex but is deferred to clause C.8.

The list of datatypesis given below:

Parameter data types Meaning

P Point Two NDC normalized device coordinate values representing the x and y
coordinates of apoint in NDC space.

Cl Colour Index Index into atable of colour values.

CL Colour Index List List of colour indices encoded in different ways.

CD  Colour Direct Colour definition with R, G and B intensities.

E Enumerated type Set of standardized values. The set is defined by enumerating the
identifiers that denote the values.

I I nteger Number with no fractional part.

ID Identifier Name or identifier.

IX Index Pointer into atable of values other than colour indices.

M Matrix Segment transformation matrix.

REC Record Data record.

S String Sequence of characters.

Y Sizevalue Size valuein NDC space.

R Red Real number.

Combinations of simple types can also be used when n is an unspecified number (for example: nP or 2R, 2I). Also, lists
of types can be expressed (for example: |, E, R, E). nP with an unspecified nhumber n denotes an implementation or
application dependent number of points called a point list. NP with a specified number n denotes individual points.

C.6.2  Geometric primitives
C.6.2.1 Workstation management primitives

C.6.211 OPEN WORKSTATION

Level: Oa
Parameters: —  Workstation identifier (ID)
Description: The workstation state list is allocated and initialized for the specified workstation. The workstation

identifier is added to the set of open workstations in the GDS state list. OPEN WORKSTATION
ensures that the display surface is cleared, but does not clear the display surface needlessly.
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Related primitives:. CLOSE WORKSTATION

Discussion: In the following cases this primitive has no effect:
— the specified workstation is already opened,;
— the specified workstation is active;
— the specified workstation identifier is invalid.

C.6.21.2 CLOSE WORKSTATION

Level: Oa
Parameters: —  Workstation identifier (ID)
Description: An implicit UPDATE WORKSTATION, with the update regeneration flag set to PERFORM, is

performed for the specified workstation. The workstation state list is deallocated. The workstation
identifier is deleted from the set of open workstations in the GDS state list and from the set of
associated workstations in the segment state list of every segment containing it. If the set of
associated workstations of a segment becomes empty, the segment is deleted. The display surface
need not be cleared when CLOSE WORKSTATION is invoked, but it may be cleared.

Related primitives: OPEN WORKSTATION

Discussion: In the following cases this primitive has no effect:
— the specified workstation is closed;
— the specified workstation identifier is invalid;
— the specified workstation is active.

C.6.21.3 ACTIVATE WORKSTATION

Level: Oa
Parameters: —  Workstation identifier (ID)
Description: The specified workstation is marked active in the workstation state list. The workstation identifier

is added to the set of active workstations in the GDS state list.

Related primitives: OPEN WORKSTATION
CLOSE WORKSTATION
DEACTIVATE WORKSTATION

Discussion: Output primitives are sent to and segments are stored on all active workstations. In the following
cases this primitive has no effect:

— the specified workstation is activated,;
— the specified workstation is closed;
— the specified workstation identifier is invalid.

C.6.2.1.4 DEACTIVATE WORKSTATION

Level: Oa
Parameters: —  Workstation identifier (ID)
Description: The specified workstation is marked inactive in the workstation state list. The workstation identifier

is deleted from the set of active workstations in the GDS state list.

Related primitives: OPEN WORKSTATION
CLOSE WORKSTATION
ACTIVATE WORKSTATION

Discussion: While a workstation is inactive, it will not process output primitives nor does it store new segments.
Segments already stored on this workstation are retained.

In the following cases this primitive has no effect:
— the specified workstation is not activated;
— the specified workstation identifier is invalid.
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C.6.215 CLEARWORKSTATION

Level: Oa
Parameters: —  Workstation identifier (ID)
Description: The effect of this primitive depends on the workstation category:

1) OUTPUT, OUTIN and WISS workstations:

The following actions are executed in the given sequence:

a) All deferred actions for the specified workstation are executed (without intermediate
clearing of the display surface).

b) The display surface is always cleared.

c) The current workstation transformation is set to the last defined WORKSTATION
WINDOW and WORKSTATION VIEWPORT, if necessary.

d) All segments stored for the specified workstation are deleted.
2) Other workstations:
No effect.
Related primitives: None.

Discussion: If the workstation identifier parameter is out of range, the primitive is ignored.

C.6.216 SET DEFAULTS

Level: Oa
Parameters: None.
Description: This primitive places each workstation status or attributes to its default, as defined in clause C.9.

Related primitives: None.

Discussion: None.

C.6.2.1.7 GDSESCAPE1
Level: Oa

Parameters: — GDS escape identifier (1)
— GDS data record (REC)

Description: The GDS ESCAPEL1 primitive allows use of device capabilities not specified by this annex. This
primitive is best suited for access to non-standardized control features of graphics devices.

The specific function specified by the GDS escape identifier is invoked. Non-negative values of the
GDS escape identifier are reserved for future standardization. Negative values are available for
implementation dependent use.

The GDS escape data record depends on the function being performed.
Related primitives: None.
Discussion: None.
C.6.2.2 Output workstation primitives
c.6.221 Output drawing primitives
C.6.2211 POLYLINE
Level: Oa

Parameters: —  Pointlist (2..n) (nP)
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Description:

Related primitives:

Discussion:

A line is drawn from the starting point to the second point, ..., from the next-to-last point to the
ending point.

SET POLYLINE INDEX

SET ASPECT SOURCE FLAGS
SET LINETYPE

SET LINEWIDTH SCALE FACTOR
SET POLYLINE COLOUR INDEX

If only one point is specified, the primitive is ignored. The implementation of a zero length line
segment is implementation dependent.

C.6.2212 POLYMARKER

Levd:
Parameters:

Description:

Related primitives:

Discussion:
C.6.2213 FILL
Level:
Parameters:

Description:

Oa
— Point list (1..n) (nP)

The marker corresponding to the currently selected marker type is drawn at each of the points in the
point list. If the marker type is one of the pre-defined markers, it is drawn centred at each of the
points. Other implementation dependent markers may have other alignments where desired. If the
resulting marker is completely within the clipping area, the entire marker is drawn. If any part of
the marker would have to be executed outside the clipping rectangle, the result is device dependent.

SET POLYMARKER INDEX
SET ASPECT SOURCE FLAGS
SET MARKER TYPE
SET MARKER SIZE SCALE FACTOR
SET POLYMARKER COLOUR INDEX

None.

AREA
Oa
— Pointlist (3..n) (nP)

A boundary of a polygonal region is defined by connecting each vertex to its successor in the
ordered point list and connecting the last vertex to the first. The polygonal region may be
non-simple. For example, edges are allowed to cross. In this way subareas can be created. Any
given point is considered inside the polygon if a straight line from the given point to infinity
intersects the polygon edges an odd number of times. If this line passes through a vertex point
tangentially, the intersection count is not changed. If a polygon is clipped and subareas are
generated, the new boundaries become part of the polygon boundaries. An example is given below:

T0822000-95/d144
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Points P3 and P, are considered to be outside the polygon, because the intersection count is
even (= 2). Point P, is considered to be inside the polygon, because the intersection count is
odd (= 1). Point P; is considered to be outside the polygon, because the intersection count is
even (= 0). Theline to infinity from Py passes through a vertex point tangentially, but this does not
affect the intersection count.

A non-degenerate polygon (one with three or more vertices, not al of which are colinear) is
displayed with interior as specified by the SET FILL AREA INDEX, SET ASPECT SOURCE
FLAGS and SET FILL AREA INTERIOR STYLE primitives. If a point is within the polygon, it is
included in the area to be filled subject to the following rules for boundaries. The boundary is
drawn for interior style HOLLOW and is not drawn for other interior styles.

Related primitives: SET FILL AREA INDEX
SET ASPECT SOURCE FLAGS
SET FILL AREA INTERIOR STYLE
SET FILL AREA STYLE INDEX
SET PATTERN REPRESENTATION
SET PATTERN VECTORS
SET PATTERN REFERENCE POINT
SET FILL AREA COLOUR INDEX

Discussion: If less than three points are specified, the primitive isignored.
If the list contains only colinear vertices, a straight line is drawn through them.
If al specified points coincide, a dot is displayed.

C.6.2214 TEXT

Level: Oa
Parameters: —  Text position (P)
— Character string (S)
Description: The character codes specified in the string are interpreted to obtain the associated symbols.

Characters are displayed on the viewing surface as specified by the text attributes.

The characters are dimensioned according to the SET CHARACTER VECTORS, font-dependent
character aspect ratio and SET CHARACTER EXPANSION FACTOR and are oriented according

to SET CHARACTER VECTORS. The direction of the character placement in the string relative to

SET CHARACTER VECTORS is controlled by SET TEXT PATH.

Related primitives: SET TEXT FONT AND PRECISION
SET TEXT INDEX
SET ASPECT SOURCE FLAGS
SET CHARACTER EXPANSION FACTOR
SET CHARACTER SPACING
SET TEXT COLOUR INDEX
SET CHARACTER VECTORS
SET TEXT PATH
SET TEXT ALIGNMENT

Discussion: None.

C.6.2215 CELL ARRAY
Level: Oa
Parameters: — Parallelogram (P, Q, R) (3P)
—  Number of cells in P-R direction m (1)

—  Number of cells in Q-R direction n (1)
—  Cell colour index list (CL)

332 Recommendation T.101 (11/94)



Description:

Related primitive:

Discussion:

The points P, Q and R define a paralelogram. P and Q are the end points of a diagonal of the
parallelogram. R defines athird corner.

This parallelogram is subdivided in m * n contiguous parallelograms in the following way. The side
PR of the paralelogram is subdivided into m intervals of equal size. The side QR of the
parallelogram is subdivided into n intervals of equal size. The grid, implied by this subdivision,
consists of m* n equally dimensioned cells.

The cell colour index list consists of m * n colour indices, conceptually an array of dimensions m
and n representing respectively the column and row dimensions. Array element (1, 1) is mapped to
the cell associated with P and array element (m, 1) is mapped to the cell associated with R. Array
element (m, n) is mapped to the cell associated with Q. Hence, the colour elements are mapped
within rows running from P to R, and with the rows incrementing in order from R to Q. This is
illustrated in Figure C.13. No current colour setting is changed.

None.

The parameters and actions of this primitive supersede any setting of any other primitive.
Specificaly, individual or bundled colour specifiers are ignored.

If the number of indicesin the colour index list islessthan m* n, the last index is repeated until the
end of the list. If the number of indices in the colour index list is greater than m * n, the exceeding
indices are ignored.

If the number of cells (parameters m and n) are less than or equal to 0, the primitive isignored.

1 2 m
L ] L ] L] L ] L ] L] L ] L ] L] L ] L ] L] L ]
P R
[ ] ® L] ® [ ] o [ ] ® L] ® [ ] (] [ ]
1
L ] L ] L] L ] L ] L] L ] L ] L] L ] L ] L]
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2
[ ] { ] [ ] L] [ ] { ] L] { ] [ ] L ] [ ] [ ] L]
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Q
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Figure C.13/T.101 — M by n parallelograms mapped onto the display surface
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Cc.6.2216 GDP

Level: Oa
Parameters: —  GDP identifier (1)
— Point list (nP)
— Datarecord (REC)
Description: A Generalized Drawing Primitive (GDP) is apecified by the identifier, the data of the point list and

the data record. The appearance of the GDP is determined by zero or more of the attribute sets of
the standardized output primitives, depending on the particular GDP. These attributes are listed in
C5.1.2.

Non-negative values of the idenrifier are reserved for standardization and negative values are
available for private use.

Related primitives: Not standardized.

Discussion: The GDP is displayed on all active workstations capable of doing so.
The points specified as parameters are transformed after the interpretation of the points is
performed by the active workstations. For example, a GDP, which defines a circle, would appear as

an ellipse when the transformation has different scaling for the two axes.

The resulting output of the GDP is clipped against the clipping rectangle.

C.6.22.1.6.1 GDP (rectangle)

Level: Oa
Parameters: —  GDP identifier (1)
— (= rectangle)
Two points (2P)
Description: A rectangle is specified by a pair of points. These points are the opposite corners of the rectangle

having its sides parallel to the axes.

The rectangle is displayed with interior style as defined by SET FILL AREA INDEX, SET
ASPECT SOURCE FLAGS and SET FILL AREA INTERIOR STYLE.

Related primitives: Same as for FILL AREA.

Discussion: If the two points define a line parallel to either the x or y axis, the degenerated form of the rectangle
is the line.

If the two points are identical, the degenerate form of the rectangle is the defined point.

C.6.2.2.1.6.2 GDP (circle)

Level: Oa
Parameters: —  GDP identifier (1)
— (=circle)
— Centre (P)
— Radius (V)
Description: A circle of the specified radius at the specified centre position as displayed with interior style as

defined by SET FILL AREA INDEX, SET ASPECT SOURCE FLAGS and SET FILL AREA
INTERIOR STYLE.

Related primitives: Same as for FILL AREA.
Discussion: If the radius parameter has the value 0, a dot is displayed at the centre position.

If the radius parameter is negative, the primitive is ignored.
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C.6.2.2.1.6.3 GDP (circular arc 3 point)

Level: Oa
Parameters: —  GDP identifier (1)
— (=circular arc 3 point)
—  Starting point, intermediate point,
ending point (3P)
Description: A circular arc is displayed from the starting point, through the specified intermediate point, to the

specified ending point.
Related primitives: Same as for POLYLINE.

Discussion: If the starting point and the ending point are identical, a circle is displayed which passes through
the specified points and has a diameter equal to the distance from the starting point to the
intermediate point. The resulting circle is not considered to be a closed area, so it does not have an
interior style.

If the intermediate point coincides with the starting or ending point, a straight line between the two
points is displayed.

If the three points coincide, a dot is displayed.

If the three points are collinear, a straight line from the starting point through the intermediate point
to the ending point is drawn.

C.6.2.2.1.6.4 GDP (circular arc 3 point chord)

Level: Oa
Parameters: —  GDP identifier (1)
(= circular arc 3 point chord)
—  Starting point, intermediate point,
ending point (3P)
Description: A circular arc 3 point chord defined by three points (starting point, intermediate point and ending

point) is a boundary closed by the circular arc specified by the three points and the chord from the
starting point to the ending point.

Such a circular arc 3 point chord is diaplayed with interior style as defined by SET FILL AREA
INDEX, SET ASPECT SOURCE FLAGS and SET FILL AREA INTERIOR STYLE.

Related primitiges: Same as for FILL AREA.

Discussion: If the starting point and ending point are identical, a filled area bounded by the circle which passes
through the specified points and has a diameter equal to the distance from the starting point to the
intermediate point is displayed.

If the intermediate point coincides with the starting or ending point, a straight line between the two
points is drawn.

If the three points coincide, a dot is displayed.

If the three points are collinear, a straight line from the starting point through the intermediate point
to the ending point is drawn.

C.6.2.2.1.6.5 GDP (circular arc 3 point pie)

Level: Oa
Parameters: —  GDP identifier (1)
(= circular arc 3 point pie)
—  Starting point, intermediate point,
ending point (3P)
Description: A circular arc 3 point pie defined by three points (starting point, intermediate point, ending point) is

a boundary closed by the arc specified by the three points and the two radii from starting point
(respectively ending point) to the computed centre.
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Such a circular arc 3 point pie is displayed with interior style as defined by SET FILL AREA
INDEX, SET ASPECT SOURCE FLAGS and SET FILL AREA INTERIOR STYLE.

Related primitives: Sameasfor FILL AREA.

Discussion:; If the starting point and ending point of a circular arc 3 point pie are identical, afilled area bounded
by the circle which passes through the specified points and has a diameter equal to the distance
from the starting point to the intermediate point is displayed.

If the intermediate point coincides with the starting or ending point, a straight line between the two
pointsis drawn.

If the three points coincide, a dot is displayed.

If the three points are collinear, the primitive isignored.

PN

Chord

<
(A

Figure C.14/T.101 — GDP specifications for “arc pie” and “arc chord”

T0822020-95/d146

C.6.2.2.1.6.6 GDP (circular arc centre)
Level: Oa

Parameters: —  GDP identifier (1)
(= circular arc centre)
— Centre (P)
— Radius (V)
—  Start vector (P)
— End vector (P)

Description: The radius parameter and the centre parameter together define a circle. The fourth parameter,
together with the centre parameter, defines the start vector. The fifth parameter, together with the
centre parameter, defines the end vector.

The starting (respectively ending) point of the circular arc centre is obtained by measuring a
distance equal to the radius parameter along the start (respectively end) vector. The circular arc
centre is drawn counterclockwise along the circle from starting point to ending point.
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Related primitives: Same as POLY LINE.

Discussion: If the radius parameter has the value O, adot is displayed at the centre point.
If the radius parameter is negative, the primitive isignored.
If the start vector and the end vector coincide, the primitive isignored.

If a segment transformation is applied to the points defining a circular arc centre, the transformed
points again define a circular arc centre in the same way as described above. This may result in
unwanted effects.

C.6.2.2.1.6.7 GDP (circular arc centre chord)
Level: Oa

Parameters: —  GDP identifier (1)
(= circular arc centre chord)
— Centre (P)
— Radius (V)
—  Start vector (P)
— End vector (P)

Description: A circular arc centre chord is a boundary closed by the circular arc, specified by the parameters,
and the chord from starting point of the circular arc to ending point of the circular arc (see
definition of circular arc centre for the construction of the circular arc, starting point and ending
point).

Such a circular arc centre chord is displayed with an interior style as defined by SET FILL AREA
INDEX, SET ASPECT SOURCE FLAGS and SET FILL AREA INTERIOR STYLE.

Related primitives: Same as FILL AREA.

Discussion: If the radius parameter has the value 0, a dot is displayed at the centre point.
If the radius parameter is negative, the primitive is ignored.
If the start vector and the end vector coincide, the primitive is ignored.

If a segment transformation is applied to the points defining a circular arc centre chord, the
transformed points again define a circular arc centre chord in the same way as described above.
This may result in unwanted effects.

C.6.2.2.1.6.8 GDP (circular arc centre pie)

Level: Oa
Parameters: —  GDP identifier (1)
(=circular arc centre pie)
— Centre (P)
— Radius (V)

—  Sart vector (P)
— End vector (P)

Description: A circular arc centre pie is a boundary closed by the circular arc, specified by the parameters, and
the two radii from starting point (respectively ending point) of the circular arc to the centre (see
definition of circular arc centre for the construction of the circular arc, starting point and ending
point).

Such a circular arc centre pie is displayed with an interior style as defined by SET FILL AREA
INDEX, SET ASPECT SOURCE FLAGS and SET FILL AREA INTERIOR STYLE.

Related primitives: Same as FILL AREA.
Discussion: If the radius parameter has the value 0, a dot is displayed at the centre point.

If the radius parameter is negative, the primitive is ignored.
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C.6.2.21.6.9 GDP
Levd:

Parameters:

Description:

Related primitives:

Discussion:

If the start vector and the end vector coincide, the primitive isignored.

If a segment transformation is applied to the points defining a circular arc centre pie, the
transformed points again define a circular arc centre pie in the same way as described above. This
may result in unwanted effects.

(ellipse)
Oa

—  GDP identifier (1)
(= ellipse)
— Centre point (P)
—  Endpoints (X1, Y1) and (X2, Y2) (2P)

An ellipse is specified by a Conjugate Diameter Pair (CDP). If the centre point is (XM, YM), the
endpoints of an ellipse Conjugate Diameter Pair are defined by the two endpoints. The CDP vector
components, relative to the centre point, are defined as follows:

DX1 =X1-XM
DY1=Y1-YM
DX2 = X2 - XM
DY2=Y2-YM

The CDP vector components are the coefficients of the parametric equations:

X = XM + DX1 * cos(t) + DX2x sin(t)
Y =YM + DY1 * cos(t) + DY2* sin(t)

When t = 0, (X, Y) is the endpoint of the first conjugate diameter, when t = pi/2, (X, Y) is the
endpoint of the second conjugate diameter, and when+# pi,2the ellipse is closed and (X, Y) is
again the endpoint of the first conjugate diameter.

The ellipse so defined is displayed with interior style as specified by SET FILL AREA INDEX,
SET ASPECT SOURCE FLAGS and SET FILL AREA INTERIOR STYLE.

Same as for FILL AREA.
If the three points coincide, a dot is displayed.
If the three points are collinear, a straight line connecting the two endpoints is displayed.

If any two of the three points are coinciding, the primitive is ignored.

C.6.22.1.6.10 GDP (elipticarc)

Level:

Parameters:

Description:

Related primitives:

Discussion:

Oa
—  GDP identifier (1)
(= elliptic arc)
—  Centre point (P)
— Endpoints (X1, Y1) and (X2, Y2) (2P)
— T_start, T_end (2R)
The centre point and the two endpoints together define an ellipse (see C.6.2.2.1.6.5).

T start and T_end correspond to two points on the ellipse. The defined elliptic arc is that which
begins at T_start and goes to T_end in the direction established by the coefficients of the parametric
equations (the CDP vector components DX1, DY1, DX2, DY2).
The elliptic arc is displayed with the attributes defined for POLYLINE.

Same as for POLYLINE.

If the centre point and the endpoints coincide, a dot is displayed.

338 Recommendation T.101 (11/94)



If the centre point and the endpoints are collinear, a straight line connecting the two endpoints is
displayed.

If any two of the centre point and the two endpoints are coinciding, the primitive isignored.

If T start equals T_end, the full ellipseis displayed.

C.6.2.2.1.6.11 GDP (éliptic arc chord)

Level: Oa
Parameters: —  GDP identifier (1)
(= elliptic arc chord)
—  Centre point (P)
— Endpoints (X1, Y1) and (X2, Y2) (2P)
— T_start, T_end (2R)
Description: An elliptic arc chord is a boundary closed by the elliptic arc, defined by the parameters, and the

chord from the starting to the ending point of the elliptic arc (see C.6.2.2.1.6.6).

The elliptic arc chord is displayed with interior style as defined by SET FILL AREA INDEX, SET
ASPECT SOURCE FLAGS and SET FILL AREA INTERIOR STYLE.

Related primitives: Same as for FILL AREA.
Discussion: If the centre point and the endpoints coincide, a dot is displayed.

If the centre point and the endpoints are collinear, a straight line connecting the two endpoints is
displayed.

If any two of the centre point and the two endpoints are coinciding, the primitive is ignored.

If T_start equals T_end, the full ellipse is displayed.

C.6.2.2.1.6.12 GDP (éllipticarc pig)

Level: Oa
Parameters: —  GDP identifier (1)
(= elliptic arc pie)
— Centre point (P)
— Endpoints (X1, Y1) and (X2, Y2) (2P)
— T_start, T_end (2R)
Description: An elliptic arc pie is a boundary closed by the elliptic arc, defined by the parameters and the lines

from the starting and ending points of this elliptic arc to the centre point [see GDP (elliptic arc)].

The elliptic arc pie is displayed with an interior style as defined by SET FILL AREA INDEX, SET
ASPECT SOURCE FLAGS and SET FILL AREA INTERIOR STYLE.

Related primitives: Same as for FILL AREA.
Discussion: If the centre point and the endpoints coincide, a dot is displayed.

If the centre point and the endpoints are collinear, a straight line connecting the two endpoints is
displayed.

If any two of the centre point and the two endpoints are coinciding, the primitive is ignored.
If T_start equals T_end, the full ellipse is displayed.

C.6.2.2.1.6.13 GDP (spline)

Level: Oa

Parameters: —  GDP identifier (1)

(= spline)
— Pointlist (3..n) (nP)
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Description: A smooth curve is drawn based on the specified points. This curve, known as a uniform quadratic

B-spline, is displayed with the attributes as defined for the display of POLY LINE.

Related primitives: Same asfor POLYLINE.

Discussion: None.

C.6.222

Output primitivesrelated to display element attributes

C.6.2221 SET POLYLINE REPRESENTATION
Ledl: la
Parameters: —  Workstation identifier (ID)
— Polyline index (IX)
—  Line type (I)
— Line width scale factor (R)
—  Polyline colour index (Cl)
Description: In the polyline bundle table of the specified workstation, the given index is associated with the

specified parameters:

— Line type;

— Line width scale factor;
— Polyline colour index.

The polyline bundle table in the workstation has predefined entries. Any table entry may be
redefined.

Which of the aspects in an entry that are used depends upon the setting of the correspond ASF's.

Related primitives: POLYLINE

SET POLYLINE INDEX
GDP (spline)

GPD (circular arc 3 point)
GDP (circular arc centre)
GDP (elliptic arc)

Discussion: If one or more parameters are invalid or out of range, the primitive is ignored.
C.6.2222 SET POLYLINE INDEX

Level: Oa

Parameters: — Polyline index (IX)

Description: The polyline index is set to the value specified by the parameter.

Related primitives: SET ASPECT SOURCE FLAGS

Discussion: If the parameter value is out of range, the default value is set.
C.6.2223 SETLINETYPE
Level: Oa
Parameters: —  Line type (I)
(One of: SOLID, DASHED, DOTTED, DASHED-DOTTEDxother, implementation
dependent)
Description: The line type is set to the value specified by the parameter.
When the 'line type ASF' is 'INDIVIDUAL', subsequent display elements using POLYLINE
attributes are displayed with this line type.
When the 'line type ASF' is 'BUNDLED", this primitive does not affect the display of subsequent
display elements using POLYLINE attributes until the ASF returns to 'INDIVIDUAL'.
340 Recommendation T.101 (11/94)



Related primitives. POLYLINE
GDP (circular arc 3 point)
GDP (circular arc centre)
GDP (élliptic arc)
GDP (spline)

Discussion: If the parameter value is out of range, the default valueis set.

C.6.2224 SETLINEWIDTH SCALE FACTOR

Level: Oa
Parameters: — Line width scale factor (R)
Description: The line width scale factor is set to the value specified by the parameter.

When the 'line width scale factor ASF' is 'INDIVIDUAL', subsequent display elements using
POLYLINE attributes are displayed with this line width scale factor.

When the 'line width scale ftactor ASF' is 'BUNDLED!, this primitive does not affect the display of
subsequent display elements using POLYLINE attributes until the ASF returns to 'INDIVIDUAL'".

Related primitives: POLYLINE
GDP (circular arc 3 point)
GDP (circular arc centre)
GDP (elliptic arc)
GDP (spline)
Discussion: If the line width scale factor parameter has the value 0.0, the default line width scale factor is set.

If the line width scale factor parameter is negative, the primitive is ignored.

C.6.2225 SET POLYLINE COLOUR INDEX

Level: Oa
Parameters: —  Polyline colour index (Cl)
Description: The polyline colour index is set to the value specified by the parameter.

When the 'polyline colour ASF' is 'INDIVIDUAL', subsequent display elements using POLYLINE
attributes are displayed using this polyline colour index.

When the 'polyline colour ASF' is 'BUNDLED', this primitive does not affect the display of
subsequent display elements using POLYLINE attributes until the ASF returns to 'INDIVIDUAL'".

Related primitives: POLYLINE
GDP (circular arc 3 point)
GDP (circular arc centre)
GDP (spline)
GDP (elliptic arc)

Discussion: If the parameter value is out of range, the default value is set.

C.6.2226 SET POLYMARKER REPRESENTATION
Level: la

Parameters: —  Workstation identifier (ID)
—  Polymarker index (1X)
—  Marker type (1)
—  Marker size scale factor (R)
—  Polymarker colour index (ClI)
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Description: In the polymarker bundle table of the specified workstation, the given polymarker index is
associated with the specified parameters:

—  Marker type;
—  Marker size scale factor;
—  Polymarker colour index.

The polymarker bundle table in the workstation has predefined entries. Any table entry (including
the predefined entries) may be redefined.

Which of the aspects in the entry are used depends upon the setting of the corresponding ASF’s.

Related primitives: POLYMARKER
SET POLYMARKER INDEX

Discussion: If one or more parameters are invalid or out of range, the primitive is ignored.

C.6.2227 SET POLYMARKER INDEX

Level: Oa
Parameters: —  Polymarker index (1X)
Description: The polymarker index is set to the value specified by the parameter.

Related primitives: SET ASPECT SOURCE FLAGS

Discussion: If the parameter value is out of range, the default value is set.

C.6.2228 SET MARKER TYPE

Level: Oa

Parameters: —  Marker type (1)
(One of: DOT, PLUS, ASTERISK, CIRCLE, DIAGONAL CROS$&pther, implementation
dependent)

Description: The marker type is set to the value specified by the parameter.

When the 'marker type ASF' is 'INDIVIDUAL', subsequent POLYMARKER elements are
displayed with this marker type.

When the 'marker type ASF' is 'BUNDLED', this primitive does not affect the display of subsequent
POLYMARKER elements until the ASF returns to 'INDIVIDUAL'.

The marker types produce centred sybmbols as indicated:

« DOT

+ PLUS

*  ASTERISK

o CIRCLE

X DIAGONAL CROSS

Related primitives: POLYMARKER

Discussion: If the parameter value is out of range, the default value is set.

C.6.2229 SET MARKER SIZE SCALE FACTOR

Level: Oa
Parameters: —  Marker size scale for (R)
Description: The marker size scale factor is set to the value specified by the parameter.

When the 'marker size scale factor ASF' is 'INDIVIDUAL', subsequent POLYMARKER elements
are displayed with this marker size scale factor.

When the 'marker size scale factor ASF' is 'BUNDLED', this primitive does not affect the display of
subsequent POLYMARKER elements until the ASF returns to 'INDIVIDUAL'".
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Related primitives:

Discussion:

POLYMARKER
If the marker size scale factor parameter has the value 0.0, the default marker size scale factor is set.

If the marker size scale factor parameter is negative, the primitive isignored.

C.6.22210 SET POLYMARKER COLOUR INDEX

Level:
Parameters:

Description:

Related primitives:

Discussion:

Oa
—  Polymarker colour index (ClI)
The polymarker colour index is set to the value specified by the parameter.

When the 'polymarker colour ASF' is 'INDIVIDUAL', subsequent POLYMARKER elements are
displayed with this polymarker colour index.

When the 'polymarker colour ASF' is 'BUNDLED", this primitive does not affect the display of
subsequent POLYMARKER elements until the ASF returns to 'INDIVIDUAL'.

POLYMARKER

If the parameter value is out of range, the default value is set.

C.6.22.211 SET FILL AREA REPRESENTATION

Level:
Parameters:

Description:

Related primitives:

Discussion:

la

—  Workstation identifier (ID)
—  Fill area index (IX)
—  Fill area interior style (E)
(One of: HOLLOW, SOLID, PATTERN, HATCH)
—  Fill area style index (1)
(interior style = HATCH)
or
—  Fill area style index (IX)
(interior style = PATTERN)
— Fill area colour index (CI)

In the fill area bundle table of the specified workstation, the given fill area index is associated with
the specified parameters:
—  Fill area interior style;
— Fill area style index (hatch or pattern);
—  Fill area colour index.

The fill area bundle table in the workstation has predefined entries. Any table entry (including the
predefined entries) may be redefined.

Which of the aspects in the entry are used depends upon the setting of the corresponding ASF’s.

FILL AREA
SET FILL AREA INDEX
GDP (rectangle)
GDP (circle)
GDP (circular arc 3 point chord)
GDP (circular arc centre chord)
GDP (circular arc 3 point pie)
GDP (circular arc centre pie)
GDP (ellipse)
GDP (elliptic arc chord)
GDP (elliptic arc pie)

If one or more parameters are invalid or out of range, the primitive is ignored.
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C.6.22.212 SET FILL AREA INDEX

Level: Oa
Parameters: — Fill area index (IX)
Description: The fill area index is set to the value specified by the parameter.

Related primitives:

Discussion:

SET ASPECT SOURCE FLAGS

If the parameter value is out of range, the default value is set.

C.6.22.213 SET FILL AREA INTERIOR STYLE

Level: Oa
Parameters: —  Fill area interior style (E)
(One of: HOLLOW, SOLID, PATTERN, HATCH)
Description: The interior style of the display elements which define closed boundaries is set to the value

specified by the parameter.

When the fill area interior style ASF' is 'INDIVIDUAL', subsequent elements are displayed with
this interior style.

When the 'fill area interior style ASF' is 'BUNDLED', this element does not affect the display of
these subsequent display elements until the ASF returns to 'INDIVIDUAL".

The fill area interior style is used to determine in what style the area is to be filled:

— HOLLOW: No filling. The boundary is drawn using the fill area colour index currently
selected (either BUNDLED or INDIVIDUALLY, depending on the corresponding 'fill area
colour ASF").

—  SOLID: Fill the interior using the fill area colour index currently selected (either BUNDLED
or INDIVIDUALLY, depending on the corresponding "fill area colour ASF').

— PATTERN: Fill the interior using the fill area style index currently selected (either
BUNDLED or INDIVIDUALLY, depending on the corresponding 'fill area style index ASF").

— HATCH: Fill the interior using the fill area colour index and the fill area style index currently
selected (either BUNDLED or INDIVIDUALLY, depending on the corresponding fill area
colour ASF' and 'fill area style index ASF").

Related primitives: FILL AREA
GDP (rectangle)
GDP (circle)
GDP (circular arc 3 point chord)
GDP (circular arc centre chord)
GDP (circular arc 3 point pie)
GDP (circular arc centre pie)
GDP (ellipse)
GDP (elliptic arc chord)
GDP (elliptic arc pie)
SET FILL AREA STYLE INDEX

Discussion: If the parameter value is out of range, the default value is set.

C.6.22.214 SET FILL AREA COLOUR INDEX

Level: Oa
Parameters: —  Fill area colour index (ClI)
Description: The fill area colour index is set to the value specified by the parameter.
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Related primitives:

Discussion:

When the fill area colour ASF' is’INDIVIDUAL’, subsequent display elements which define closed
boundaries are filled using this colour index.

When the ‘fill area colour ASF is 'BUNDLED’, this primitive does not affect the display of
subsequent display elements which define closed boundaries until the ASF returns to
"INDIVIDUAL'.

The fill area colour index is only significant if the Fill area interior style is either 'SOLID’,
"HATCH’ or "HOLLOW".

FILL AREA

GDP (rectangle)

GDP (circle)

GDP (circular arc 3 point chord)
GDP (circular arc centre chord)
GDP (circular arc 3 point pie)
GDP (circular arc centre pie)
GDP (ellipse)

GDP (éliptic arc chord)

GDP (eliptic arc pi€)

If the parameter value is out of range, the default valueis set.

C.6.22.215 SET FILL AREA STYLE INDEX

Level:

Parameters:

Description:

Related primitive:

Discussion:

Oa

—  Fill area style index (1)
if (interior style = HATCH)
or
—  Fill area style index (IX)
if (interior style = PATTERN)

The fill area style index is set to the value specified by the parameter.

When the fill area style index ASF' is 'INDIVIDUAL', subsequent display elements which define
closed boundaries are displayed using this fill area style index.

When the 'fill area style index ASF' is 'BUNDLED, this primitive does not affect the display of
subsequent display elements which define closed boundaries until the ASF returns to
'INDIVIDUAL'.

FILL AREA
GDP (rectangle)
GDP (circle)
GDP (circular arc 3 point chord)
GDP (circular arc centre chord)
GDP (circular arc 3 point pie)
GDP (circular arc centre pie)
GDP (ellipse)
GDP (elliptic arc chord)
GDP (elliptic arc pie)
SET FILL AREA INTERIOR STYLE

If the parameter value is out of range, the default value is set.

C.6.22.216 SET PATTERN REPRESENTATION

Level:

Parameters:

la

—  Workstation identifier (ID)

—  Pattern index (IX)

—  Deltax (DX) (1)

— Deltay (DY) (1)

—  Pattern cell colour index list (CL)
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Description: The deltax and deltay values define a horizontal by vertical (DX by DY) array into which colour
values are mapped.

Related primitives: FILL AREA
GDP (rectangle)
GDP (circle)
GDP (circular arc 3 point chord)
GDP (circular arc centre chord)
GDP (circular arc 3 point pie)
GDP (circular arc centre pie)
GDP (ellipse)
GDP (éliptic arc chord)
GDP (elliptic arc pi€)
SET FILL AREA INTERIOR STYLE

Discussion: If one or more parameters are invalid or out of range, the primitive isignored.
If the number of indices in the colour index list is less than DX = DY, the last index is repeated
until the end of the list. If the number of indices in the colour index list is greater than DX = DY,

the exceeding indices are omitted.

If deltax or deltay are less than or equal to O, the primitive isignored.

C.6.2.2217 SET PATTERN REFERENCE POINT

Level Oa
Parameters: — Reference point (P)
Description: The pattern reference point is set to the value specified by the parameter.

When the currently selected interior style is PATTERN, this value is used in conjunction with the
pattern vectors for displaying filled areas.

When the currently selected interior style is HATCH, it is implementation dependent if the pattern
reference point is used for displaying filled areas.

Related primitives: FILL AREA
GDP (rectangle)
GDP (circle)
GDP (circular arc 3 point chord)
GDP (circular arc centre chord)
GDP (circular arc 3 point pie)
GDP (circular arc centre pie)
GDP (ellipse)
GDP (elliptic arc chord)
GDP (elliptic arc pie)
SET FILL AREA INTERIOR STYLE
SET PATTERN REPRESENTATION
SET PATTERN VECTORS

Discussion: None.

C.6.22.218 SET PATTERN VECTORS

Level: Oa
Parameters: — Height vector (P)
—  Width vector (P)
Description: The origin of the NDC space and the first point define the pattern height vector. The origin of the

NDC space and the second point define the pattern width vector.

When the currently selected interior style is PATTERN, these pattern vectors are used in
conjunction with the pattern reference point for displaying filled areas.
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Related primitives:

Discussion:

FILL AREA

GDP (rectangle)

GDP (circle)

GDP (circular arc 3 point chord)

GDP (circular arc centre chord)

GDP (circular arc 3 point pie)

GDP (circular arc centre pie)

GDP (ellipse)

GDP (éliptic arc chord)

GDP (eliptic arc pi€)

SET FILL AREA INTERIOR STYLE
SET PATTERN REPRESENTATION
SET PATTERN REFERENCE POINT

If the two vectors are coinciding or at 180 degrees, the primitiveisignored.

C.6.22.219 SET TEXT REPRESENTATION

Levd:

Parameters:

Description:

Related primitives:

Discussion:

la

—  Workstation identifier (ID)

— Textindex (IX)

—  Textfont (I)

—  Text precision (E)

—  Character expansion factor (R)
—  Character spacing (R)

—  Text colour index (CI)

In the text bundle table of the specified workstation, the given text index is associated with the
specified parameters:

— Text font and precision;

—  Character expansion factor;
—  Character spacing;

—  Text colour index.

The text bundle table in the workstation has predefined entries. Any table entry (including the
predefined entries) may be redefined.

Which of the aspects in the entry are used depends upon the setting of the corresponding ASF’s.

TEXT
SET TEXT INDEX

If one or more parameters are invalid or out of range, the primitive is ignored.

C.6.2.2220 SET TEXT INDEX

Level:
Parameters:
Description:
Related primitives:

Discussion:

Oa
—  Textindex (IX)

The text index is set to the value specified by the parameter.
SET ASPECT SOURCE FLAGS

If the parameter value is out of range, the default value is set.

C.6.22221 SET TEXT FONT AND PRECISION

Level:

Parameters:

Oa
—  Text font (1)

— Text precision (E)
(One of: STRING, CHARACTER, STROKE)
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Description: Thetext font and precision are set to the values specified by the parameters.

When the 'Text font and precision ASF' is INDIVIDUAL’, subsequent TEXT display elements are
displayed with this text precision and using this text font.

When the 'Text font and precision ASF is’ BUNDLED?, this primitive does not affect the display of
subsequent TEXT elements until the ASF returnsto 'INDIVIDUAL'.

The accuracy of execution of text attributes can be controlled by one of three values for text
precision.

If 'STRING’ precision is specified, the text string is generated in the requested text font and is
positioned by aligning the text string at the given text position. The length of the character vectors
and the character expansion factor are evaluated as closely as reasonable, given the capabilities of
the workstation. The direction of the character vectors, the text path, the text alignment and the
character spacing need not be used. Clipping is done in an implementation dependent way.

If 'CHARACTER' precision is specified, the text string is generated in the requested text font. For
the representation of each individual character, both the length and the direction of the character
vectors and the character expansion factor are evaluated as closely as possible, in a workstation
dependent way. The spacing used between character bodies is evaluated exactly. The character
body, for this purpose, is an ideal character body, calculated precisely from the text aspects and the
font dimensions. The position of the text string is determined by the text alignment and the text
position. Clipping is performed at |east on a character by character basis.

If 'STROKE' precision is specified, the text string is displayed at the text position by applying all
text aspects. Thetext string is clipped exactly at the clipping rectangle.

Related primitives:  TEXT

Discussion: If aparameter value is out of range, the default value of that parameter is set.

C.6.22.222 SET CHARACTER EXPANSION FACTOR

Level: Oa
Parameters —  Character expansion factor (R)
Description: The character expansion factor is set to the value specified by the parameter.

When the 'Character expansion factor ASF' is 'INDIVIDUAL', subsequent TEXT display elements
are displayed with this character expansion factor.

When the 'Character expansion factor ASF' is 'BUNDLED', this primitive does not affect the
display of subsequent TEXT display elements until the ASF returns to 'INDIVIDUAL'".

The Character expansion factor specifies the deviation of the width/height ratio of the characters
from the ratio indicated by the font designer.

The Character expansion factor is a non-dimensional scalar. The desired resulting character width is
the product of the length of the character width vector times the width/height ratio for the character
times the character expansion factor.

Related primitives: TEXT
SET CHARACTER VECTORS

Discussion: If the character expansion factor has a value less than or equal to 0, the default character expansion
factor will be set.
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C.6.22.223 SET CHARACTER SPACING

Level: Oa
Parameters: —  Character spacing (R)
Description: The character spacing is set to the value specified by the parameter.

When the 'Character spacing ASF' is 'INDIVIDUAL', subsequent TEXT display elements are
displayed with this character spacing.

When the 'Character spacing ASF' is 'BUNDLED', this primitive does not affect the display of
subsequent TEXT display elements until the ASF returns to 'INDIVIDUAL".

The parameter represents the desired space to be added between characters of a text string. It is
specified as a fraction of the current character height vector attribute. The space is added along the
text path. A negative value implies that characters may overlap.

Related primitives: TEXT
SET CHARACTER VECTORS

Discussion: The parameter is compared to the dimensions of available intercharacter space in the device. The
available value next smaller than or equal to the specified value is selected. If no such value is
available, the next larger value may be selected.

C.6.22224 SET TEXT COLOUR INDEX

Level Oa
Parameters —  Text colour index (CI)
Description: The text colour index is set as specified by the parameter.

When the 'Text colour ASF' is 'INDIVIDUAL', subsequent TEXT display elements are displayed
using this text colour index.

When the 'Text colour ASF' is 'BUNDLED!, this primitive does not affect the display of subsequent
TEXT display elements until the ASF returns to 'INDIVIDUAL'.

Related primitives: TEXT

Discussion: If the parameter value is out of range, the default value is set.
C.6.22.225 SET TEXT PATH

Level: Oa

Parameters: — Text path (E)
(One of: RIGHT, LEFT, UP, DOWN)

Description: The text path is set to the value specified by the parameter. Subsequent TEXT display elements are
displayed with this text path.

This primitive sets the value of the text path attribute, specifying the writing direction of a text
string relative to the character height vector and the character width vector.

'RIGHT' means in the direction of the character width vector.
'LEFT' means 180 degrees from the character width vector.
'UP' means in the direction of the character height vector.
'DOWN' means 180 degrees from the character height vector.

Related primitives: TEXT
SET CHARACTER VECTORS

Discussion: If the parameter value is out of range, the default value is set.
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C.6.22226 SET CHARACTERVECTORS

Level: Oa
Parmeters: — Height vector (P)
—  Width vector (P)
Description: The origin of the NDC space and the first point define the character height vector. The origin of the

NDC space and the second point define the character width vector.

The direction of the two vectors defines both the orientation and the skew of the character body and
the sense of the text path in subsequent TEXT display elements.

The length of the character height vector defines the height of the character within the character
body and is also used as a scaling factor when calculating the desired space to be added between
the characters. The length of the width vector is used as a scaling factor when calculating the width
of the character within the character body.

The character expansion factor is a non-dimensional scalar. The desired resulting character width is
the product of the length of the character width vector times the width/height ratio for the character
times the character expansion factor.

Related primitives: TEXT
SET TEXT PATH
SET CHARACTER SPACING
SET CHARACTER EXPANSION FACTOR
SET TEXT ALIGHMENT

Discussion: If the two vectors are coincident or at 180 degrees, the primitive is discarded.
When the primitive is processed, it is transformed by whatever transformation the workstation is
using to map NDC coordinates to device coordinates and the resulting value is compared to the set

of available character heights in the device. The available value next smaller than or equal to the
transformed value is selected. If no such value is available, the next larger value may be selected.

C.6.22227 SET TEXT ALIGNMENT

Level: Oa
Parameters: — Horizontal alignment (E)
(One of: NORMAL, LEFT, CENTRE, RIGHT)
— Vertical alignment (E)
(One of: NORMAL, TOP, CAP, HALF, BASE, BOTTOM)
Description: The text alignment is set to the value specified by the parameter. Subsequent display emenents

using the TEXT attributes are displayed with this text alignment.

Related primitives: TEXT

SET CHARACTER VECTORS
Discussion: The 'NORMAL' parameter values are dependent on the text path at the time of the elaboration of

the TEXT display element.

PATH NORMAL HORIZONTAL NORMAL VERTICAL

RIGHT LEFT BASE

LEFT RIGHT BASE

uP CENTRE BASE

DOWN CENTRE TOP

If one of the parameter values is out of range, the default value is set.
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C.6.22.228 SET COLOUR REPRESENTATION

Level:

Parameters:

Description:

Related primitives:

Discussion:

Oa

This primitive is used to load colour tables. The first parameter specifies the workstation. The

Workstation identifier (ID)

Starting entry in the colour table (CI)

Colour data (nCD)

second parameter defines the first table entry to be loaded.

The number of bits used to define an intensity is defined by the 'unit resolution' parameter of the

last SET COLOUR HEADER primitive processed.

The end of the colour data parameter (and therefore the number of entries to be loaded n) is

implicitly indicated by the receipt of the next primitive to be processed.

SET COLOUR HEADER

If the first or second parameters are invalid or out of range, the primitive is ignored. If the last
colour data are incomplete these last, truncated colour data are ignored.

C.6.22229 SET ASPECT SOURCE FLAGS

Level:

Parameters:

Description:
Related primitives:

Discussion:

Oa

The Aspect Source Flags (ASFs) are set to the values specified by the parameters.

Line type ASF (E)
(One of: INDIVIDUAL, BUNDLED)
Line width scale factor ASF (E)
(One of: INDIVIDUAL, BUNDLED)
Polyline colour ASF (E)
(One of: INDIVIDUAL, BUNDLED)
Marker type ASF (E)
(One of: INDIVIDUAL, BUNDLED)
Marker size scale factor ASF (E)
(One of: INDIVIDUAL, BUNDLED)
Polymarker colour ASF (E)
(One of: INDIVIDUAL, BUNDLED)
Text font and precision ASF (E)
(One of: INDIVIDUAL, BUNDLED)
Character expansion factor ASF (E)
(One of: INDIVIDUAL, BUNDLED)
Character spacing ASF (E)
(One of: INDIVIDUAL, BUNDLED)
Text colour ASF (E)
(One of: INDIVIDUAL, BUNDLED)
Fill area interior style ASF (E)
(One of: INDIVIDUAL, BUNDLED)
Fill area style index ASF (E)
(One of: INDIVIDUAL, BUNDLED)
Fill area colour ASF (E)
(One of: INDIVIDUAL, BUNDLED)

None.

If one of the parameter values is out of range, the default value is set.
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c.6.223 Transformation primitives

C.6.2231 SET WORKSTATION WINDOW

Level: Oa

Parameters: —  Workstation identifier (ID)
—  Window limits (2P)

Description: The parameters specify a rectangle in the unit square of the NDC space used for the display of
images.

The 'requested workstation window' entry in the workstation state list of the specified workstation
is set to the value specified by the parameter.

If the 'dynamic modification accepted' entry for workstation transformation in the workstation
description table is set to IMM or if the 'display surface empty' entry in the workstation state list is
set to EMPTY, then the 'current workstation window' entry in the workstation state list is set to the
value specified by the parameter and the ‘workstation transformation update state' entry is set to
NOTPENDING. Otherwise, the 'workstation transformation update state' entry in the workstation
state list is set to PENDING and the 'current workstation window' entry is not changed.

Related primitives: SET WORKSTATION VIEWPORT
Discussion: If the points are outside the unit square, the default workstation window is set.

If the workstation identifier parameter is out of range, the primitive is ignored.

C.6.223.2 SET WORKSTATION VIEWPORT
Level: Oa

Parameters: —  Workstation identifier (ID)
—  Viewport limits: XMIN < XMAX, YMIN < YMAX (4R)

Description: The parameters specify a rectangle in the DC space.

The 'requested workstation viewport' entry in the workstation state list of the specified workstation
is set to the value specified by the parameter.

If the 'dynamic modification accepted' entry for workstation transformation in the workstation
description table is set to IMM or if the 'display surface empty' entry in the workstation state list is
set to EMPTY, then the 'current workstation viewport' entry in the workstation state list is set to the
value specified by the parameter and the 'workstation transformation update state' entry is set to
NOTPENDING. Otherwise, the 'workstation transformation update state' entry in the workstation
state list is set to PENDING and the 'current workstation viewport' entry is not changed.

Related primitives: SET WORKSTATION WINDOW
Discussion: If the points are outside the display space, the default workstation viewport is set.

If the workstation identifier parameter is out of range, the primitive is ignored.
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c.6.224 Clipping primitives

C.6.2241 SET CLIPPING RECTANGLE

Level: Oa

Parameters: —  Clipping rectangle limits (2P)

Description: The parameters specify a rectangle in the unit square of the NDC space, which defines the clipping
rectangle.

Related primitives: None

Discussion: This primitive is necessary to provide local clipping areas within the NDC space. For example, high
quality text could be sent to the device as text string and clipping rectangle so that the interpreter
can clip character strokes.

If the points are outside the unit square, the default clipping rectangle is set.
C.6.225 Control primitives

C.6.2251 UPDATE WORKSTATION
Level: Oa

Parameters: —  Workstation identifier (ID)
— Update regeneration flag (E)
(One of: PERFORM, POSTPONE)

Description: All deferred actions for the specified workstation are executed (without intermediate clearing of the
display surface). If the update regeneration flag is set to PERFORM and the 'new frame action
necessary at update’, entry in the workstation state list is YES, then the following actions are
executed in the given sequence:

a) The display surface is cleared only if the 'display surface empty' entry in the workstation state
listis NOTEMPTY. The entry is set to EMPTY.

b) If the 'workstation transformation update state' entry in the workstation state list is PENDING,
the ‘current workstation window' and ‘current workstation viewport' entries in the workstation
state list are assigned the values of the 'requested workstation window' and 'requested
workstation viewport' entries. The 'workstation transformation update state' entry is set to
NOTPENDING.

c) All visible segments stored on this workstation (i.e. contained in the 'set of stored segments for
this workstation' entry of the workstation state list) are redisplayed. The action typically causes
the 'display surface empty' entry in the workstation state list to be set to NOTEMPTY.

d) The 'new frame action necessary at update' entry of the workstation state list is set to NO.

If the update regeneration flag is PERFORM, UPDATE WORKSTATION suspends the effect of
SET DEFERRAL STATE. In that case, it is equivalent to the following sequence of primitives:

- INQUIRE WORKSTATION STATE;
save deferral state;

- SET DEFERRAL STATE (ASAP, ALLOWED);
set deferral state to saved value.
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If the value of the 'new frame action necessary at update’ entry is NO or the update
regeneration flag is POSTPONE, UPDATE WORKSTATION merely initiates the
transmission of blocked data. If the value of the 'new frame necessary at update’ entry is YES
and the update regeneration flag is PERFORM, UPDATE WORKSTATION behaves as
REDRAW ALL SEGMENTS ON WORKSTATION.

The 'new frame action necessary at update’ entry in the workstation state list is set to YES
during deferred action generation if both of the following are true (see C.5.5):

a) an action causing modification of the pictureis actually deferred on that workstation;

b) the workstation display surface does not allow modification of the image without redrawing
the whole picture (for example: plotter storage tube display).

Related primitives: SET DEFERRAL STATE

Discussion: If the workstation identifier parameter is out of range, the primitive isignored.

C.6.2252 SET DEFERRAL STATE

Level: la
Parameters: —  Workstation identifier (ID)
—  Deferral mode (E)
(One of: ASAP. BNIL, BNIG, ASTI)
— Implicit regeneration flag (E)
(One of: SUPPRESSED, ALLOWED)
Description: The deferral mode and implicit regeneration flag of the specified workstation are set to the values

specified by the parameters.

Depending on the new value of deferral mode, deferred output may be unblocked. If the new value
of implicit regeneration flag is ALLOWED and the 'new frame action necessary at update' entry in
the workstation state list is YES, an action equivalent to REDRAW ALL SEGMENTS ON
WORKSTATION is performed.

Related primitives: UPDATE WORKSTATION

Discussion: If the workstation identifier parameter is out of range, the primitive is ignored.

C.6.2253 EMERGENCY CLOSE

Level: Oa
Parameters: — None.
Description: The graphics configuration is emergency closed. The following actions are performed (if possible):

a) CLOSE SEGMENT (if open);

b) UPDATE WORKSTATION with update regeneration flag PERFORM for all open
workstation;
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c) DEACTIVATE WORKSTATION for al active workstations;
d) CLOSE WORKSTATION for al open workstations.

Related primitives. None.

Discussion: None.

C.6.2.3 Segment related primitives

C.6.231 WDSS related primitives

C.6.2311 CREATE SEGMENT

Level: la
Parameters: —  Segment name (ID)
Description: A segment is opened with the nassegment name All subsequent output primitives belong to

this segment until the first CLOSE SEGMENT primitive.
Related primitives: CLOSE SEGMENT

Discussion: None.

C.6.2312 CLOSE SEGMENT

Level: la
Parameters: — None.
Description No further primitives will be added to the current open segment. If no segment was open, this

primitive will have no effect.
Related primitives: CREATE SEGMENT

Discussion: None.

C.6.2313 RENAME SEGMENT

Level: la
Parameters: — Old segment name (ID)
— New segment name (ID)
Description: Each occurrence of old segment name is replaced by new segment name.

If old segment name is the name of the open segment, the name of the open segment is set to the
new segment name.

Related primitives: None.

Discussion: If the old segment name doesn’'t exist in a workstation, the primitive has no effect on that
workstation.

C.6.2314 DELETE SEGMENT FROM WORKSTATION

Level: la
Parameters: —  Workstation identifier (ID)
— Segment name (ID)
Description: The named segment is deleted from the specified workstation and the segment name is removed

from the set of segment names in use for this workstation.

Related prmitives: None.
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Discussion: If the named segment doesn’t exist in the specified workstation, the primitive has no effect.

If the workstation identifier parameter is out of range, the primitive is ignored.

C.6.2315 DELETE SEGMENT

Level: la
Parameters: —  Segment name (ID)
Description: The named segment and the segment hame are deleted from all workstation segment storages.

Related primitives: None.

Discussion: If the named segment doesn’t exist in a workstation, the primitive has no effect on that workstation.

C.6.2316 REDRAW ALL SEGMENTSON WORKSTATION

Level: la
Parameters: —  Workstation identifier (ID)
Description: The following actions are executed in the given sequence:

a) All deferred actions for the specified workstation are executed (without intermediate clearing
of the display surface).

b) The display surface is cleared if the 'display surface empty' entry in the workstation state list is
NOTEMPTY. The entry is set to EMPTY.

c) The current workstation transformation is set to the last defined workstation window and
workstation viewport, if the 'workstation transformation update state' entry in the workstation
state listis PENDING. The entry is set to NOTPENDING.

d) All visible segments stored on this workstation are redisplayed.

Related primitives: None

Discussion: If the workstation identifier parameter is out of range, the primitive is ignored.

C.6.23.17 SET HIGHLIGHTING

Level: la
Parameters: —  Segment name (ID)
— Highlighting flag (E)
(One of: NOTHIGHLIGHTED, HIGHLIGHTED)
Description: The highlighting attribute of the named segment is set to the value specified by the parameter.

Related primitives: None.

Discussion: None.

C.6.231.8 SETVISIBILITY

Level: la

Parameters: —  Segment name (ID)

—  Visibility flag (E)
(One of: VISIBLE, INVISIBLE)
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Description: The visibility attribute of the named segment is set to the value specified by the parameter.
Related primitives. None.

Discussion: None.

C.62319 SET SEGMENT TRANSFORMATION

Level: la
Parameters: — Segment name (ID)
—  Transformation matrix (M)
Description: The segment transformaion matrix is set to the value specified by the parameter. When a segment is

displayed, the coordinates of its display elements are transformed by applying the following matrix
multiplication to them:

| | M1l M12 M13| | x |
| =1 | x|yl
| | 1]

1

X

I

| M21 M22 M23 |

I
I
|y
The original coordinates are (x, y), the transformed coordinates’ay€) (both in NDC.

The values M13 and M23 of the transformation matrix are in NDC coordinates, the other values are
unitless. For geometric attributes which are vectors (for example: CHARACTER VECTORS), the
values M13 and M23 are ignored.

The function can be used to transform a stored segment.

The segment transformation (conceptually takes place in NDC space. This transformation is not
cumulative, i.e. it always applies to the segment as originally created.

Related primitives: INSERT SEGMENT
REDRAW ALL SEGMENTS ON WORKSTATION

Discussion: None.

C.6.23.1.10 SET SEGMENT PRIORITY

Level: la
Parameters: —  Segment name (ID)
—  Segment priority (R)
Description: The 'segment priority' entry in the segment state list of the named segment is set to the value

specified by the parameter. Segment priority affects the display of segments and pick input if
segments overlap, in which case precedence is given to segments with higher priority. If segments
with the same priority overlap, the result is implementation dependent.

The use of segment priority applies only to workstations where the entry 'number of segment
priorities supported' in the workstation description table is greater than 1 or equal to 0 (indicating
that a continuous range of priorities is supported).

If 'number of segment priorities supported' is greater than 1, the range [0.1] for segment priority is
mapped onto the range 1 to 'number of segment priorities supported' for a specific workstation
before being used. If 'number of segment priorities supported' is equal to 0, the implementation
allows all values of segment priority to be differentiated.
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Thisfeature isintended to address appropriate hardware capabilities only. It cannot be used to force
software checking of interference between segments on non-raster displays.

Related primitivess REDRAW ALL SEGMENTS ON WORKSTATION
Discussion: None.

C.6.23.2 WISSrelated primitives

C.6.2321 ASSOCIATE SEGMENT WITH WORKSTATION

Level: 2a
Parameters: —  Workstation identifier (ID)
— Segment name (ID)
Description: The segment is sent to the specified workstation in the same way as if the workstation were active

when the segment was created. Clipping rectangles are copied unchanged.
Related primitives: None.

Discussion: If the segment is not present in the WISS or if it is already associated with the specified
workstation, the primitive has no effect.

C.6.2322 COPY SEGMENT TO WORKSTATION

Level: 2a
Parameters: —  Workstation identifier (ID)
— Segment name (ID)
Description: The primitives in the specified segment are sent to the indicated workstation after segment

transformation and clipping at the clipping rectangle stored with each primitive.
The primitives are not stored in a segment.

All display elements keep the values of the display element attributes, that were assigned to them
when they were created, for their whole lifetime.

In particular, when segments are copied, the values of the primitive attributes within the copied
segments are unchanged.

Related primitives: None.

Discussion: If the segment is not present in the WISS or if the specified workstation is the WISS, this primitive
is ignored.

C.6.2323 INSERT SEGMENT

Level: 2a
Parameters: —  Segment name (ID)
—  Transformation matrix (M)
Description: Having been transformed, as described below, the primitives contained in the segment are drawn on

the display surface and, eventually, stored in the open segment (see also C.5.4.6).

The coordinates of the primitives contained in the inserted segment are transformed first by any
segment transformation specified for it, and secondly by applying the following matrix multipli-
cation to them:

X | | M1l M12 M13 | | x|
| = | | x|y |
| | 1]

| M21 M22 M23 |

I
I
|y

The original coordinates are (x, y), the transformed coordinates’ay€) (both in NDC.
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The values M 13 and M 23 of the transformation matrix are in NDC coordinates, the other values are
unitless. For geometric attributes which are vectors (for example: CHARACTER VECTORYS), the
values M 13 and M23 are ignored.

Other than the segment transformation, attributes of the inserted segment are ignored.

All clipping rectangles in the inserted segment are ignored, each primitive processed is assigned a
new clipping rectangle which is the current clipping rectangle.

All primitives processed by a single invocation of INSERT SEGMENT receive the same clipping

rectangle. All primitives keep the values of the primitive attributes, that were assigned to them

when they were created.

In particular, where segments are inserted, the values of the primitive attributes within the inserted

segments are unchanged. The values of primitive attributes used in the creation of subsequent

primitives within the segment into which the insertion takes place are unaffected by the insertion.
Related primitives: SET SEGMENT TRANSFORMATION

Discussion: None.

C.6.24 Input primitives

A Videotex environment will contain no workstations of the type INPUT, so this subclause is not applicable for
Videotex purposes.

C.6.25 Inquireprimitives
A Videotex environment will support no inquire primitives, so this subclause is not applicable for Videotex purposes.
C.6.2.6 Protocol descriptor primitives

Cc.6.26.1 SET DOMAIN RING

Level: Oa
Parameters: — Angular resolution factor (E)
(One of: RESOLUTION_0O, RESOLUTION_1, RESOLUTION_2, RESOLUTION_3)
— Basic Radius (I)
Description: This primitive specifies the precision of the coordinate encoding, when using incremental mode.

Related primitives: SET COORDINATE PRECISION

Discussion: If the basic Radius parameter value is 0, the default basic Radius according to the current
granularity code (as set with the SET COORDINATE PRECISION primitive) is selected
(see clause C.9).

If the basic Radius parameter is negative, the primitive is ignored.

If the angular resolution factor parameter value is out of range, the default value is set.
C.6.26.2 SET COLOUR HEADER
Level: Oa
Parameters: — Unit resolution (1, 2 .. 9) ()

—  Coding method (E)
(Only: RGB_CODING)
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Description: The parameters have the following meaning:

— the first parameter specifies the number of bits used to encode the intensity of each colour
component in the RGB colour definition.

— the last parameter specifies the coding method used.
Related primitives: SET COLOUR REPRESENTATION

Discussion: If the selected unit resolution is out of range, the default unit resolution is selected.

C.6.26.3 SET COORDINATE PRECISION

Level: Oa

Parameters: —  Magnitude code (I)
—  Granularity code (1)
—  Default exponent (I)
—  Explicit exponent allowed (E)
(One of: ALLOWED, FORBIDDEN)

Description: The magnitude code parameter specifies the largest possible magnitude of positive or negative
NDC coordinates and size values which can be encoded (the number of bits which may occur to the
left of the binary radix point in the representation of a coordinate or size value as a binary fraction
plus one bit for the sign bit).

The granularity code parameter specifies the smallest non-zero value that can be expressed with this
precision. This value is called the Basic Grid Unit (BGU). It does this by specifying the smallest
exponent that is permitted in the coded representation of a coordinate or a size value.

The default exponent parameter specifies the exponent value, which is used when encoding a point,
in case:

— the exponent is omitted in the encodiagy
— the encoded point is a single point or the first point of a point list.

It also specifies the exponent value, which is used when encoding a size value, in case the exponent
is omitted in the encoding.

The explicit exponent allowed parameter specifies whether or not an exponent part is allowed in the
coded representation of a coordinate or a size value.

For example, if the magnitude code-11 and the granularity code—16,

the coordinates in the range from -=11111111111111111111111 (binary) to
+11111111111112111121111111 (binary) can be encoded with each encoded coordinate
being a multiple of 2**~16 (binary 0.0000000000000001), the BGU.

Related primitives: SET DOMAIN RING

Discussion: The mgnitude code must be greater than the granularity code. The magnitude code must be greater
than 0. The default exponent must be greater than or equal to the granularity code. If either of these
conditions are not met the primitive is ignored.

This primitive applies only to coordinates and size values.

C.6.264 SET REAL PRECISION

Level: Oa

Parameters: —  Magnitude code (1)
—  Granularity code (1)
—  Default exponent (1)
—  Explicit exponent allowed (E)
(One of: ALLOWED, FORBIDDEN)

360 Recommendation T.101 (11/94)



Description: The magnitude code parameter specifies the largest possible magnitude of positive or negative real
numbers which can be encoded (the number of bits may occur to the left of the binary radix point in
the representation of areal number as a binary fraction plus one bit for the sign bit).

The granularity code parameter specifies the smallest non-zero real number that can be expressed
with this precision. It does this by specifying the smallest exponent that is permitted in the coded
representation of areal number.

The default exponent parameter specifies the exponent, which is used when encoding a rea
number, in case the exponent is omitted in the encoding.

The explicit exponent allowed parameter specifies whether or not an exponent part is allowed in the
coded representation of area number.

For example, if the magnitude code = +11 and the granularity code = —16,

the real numbers in the range from —11111111111111111111111 (binary) to
+1111111111111111111111111 (binary) can be encoded with real numbers
encoded being a multiple of 2**~16 (binary 0.0000000000000001).

Related primitives: None.

Discussion: The magnitude code must be greater than the granularity code. The magnitude code must be greater
than 0. The default exponent must be greater than or equal to the granularity code. If either of these
conditions are not met the primitive is ignored.

This primitive applies only to real numbers.

C.6.2.6.5 SET COLOUR INDEX PRECISION

Level: Oa
Parameters: —  Number of bits (1)
Description: The number of bits parameter specifies the number of bits necessary to encode the colour indices.

Related primitives: None

Discussion: None.

Cc.7 Encoding principles

The encoding of the geometric display is independent of the encoding of other sets, e.g. alphamosaic or photographic
display. The geometric display, in general, is selected by means of the appropriate US sequence, as described in part 0 0
this annex. The specification of different levels within the geometric display is described in Annex IV.

The encoding of primitives is defined in terms of a 7-bit code. When used in an 8-bit environment, bit 8 of each octet
shall be zero (except within the datatype 'string").

This clause deals with the detailed encoding principles of:
— The opcodes of the primitives;

— The operands of the primitives.

Each primitive is coded according to the following rules:
— aprimitive is composed of one opcode and operands as required;
— the operands are encoded in column 2 or 3 of the 7-bit Code Table;

— operands are encoded in columns 4 up to 7. (However, the coded representation of a 'string' operand may
include bit combinations from other columns of the Code Table — see the description of string operands
inC.7.2.5.)

The start of a character string is indicated by START OF STRING (SOS) represented by ESC 5/8 (in a 7-bit
environment, ESG 1/11) or 9/8 (in a 8-bit environment).
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A character string is terminated by the delimiter STRING TERMINATOR (ST) represented by the escape sequence
ESC 5/12 (in a 7-bit environment, ESC = 1/11) or 9/12 (in a 8-bit environment). Only the datatypes String and Record
use character strings.

Table C.5/T.101 — 7-bit Code Table as used for GDS coding
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C.7.1  Encoding principles of the opcode

The encoding technique used when encoding opcodes supplies:
— the basic opcode set;
— extension opcode sets.

The description of this encoding technique is, therefore, divided into two parts;
— description of the encoding technique of the basic opcode set;

— description of the extension mechanism.

C.7.1.1 Encoding technique of the basic opcode set

The basic opcode set consists of single-byte and double-byte opcodes. The general structure of an opcode is shown in
Figure C.15.

- 0 1 1st byte
—  oo—
Opcode flag L Opcode

Opcode length indicator

2nd byte (used in
- 0 1 double-byte opcode only)
—  oo—
Opcode flag L Opcode

T0822040-95/d148

Figure C.15/T.101 — Opcode encoding structure

For single-byte opcodes the opcode length indicator, bit bs, is ZERO (opcodes of column 2). Bits b, to by are used to
encode the opcode.

For double-byte opcodes the opcode length indicator, bit bg of the first byte, is ONE. Bits b, to by of the first byte and
bits bs to by of the second byte are used to encode the opcode (first byte of the opcode is from column 3, the second byte
being from column 2 or 3).

The code EXTEND OPCODE SPACE (EOS, 3/15) isused in adifferent sense (see C.7.1.2).

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

— 16 single-byte opcodes (from column 2);

— 15 x 32 = 480 double-byte opcodes (first byte from column 3 except code 3/15, second byte from
column 2 or column 3).

C.7.1.2 Extension mechanism

The basic opcode set can be extended with an unlimited number of extension opcode sets by means of the EXTEND
OPCODE SPACE code (EOS, 3/15).
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The N-th extension opcode set consists of opcodes of the basic opcode set, prefixed with n times the code EOS. The
three possible formats of an opcode from the N-th extension opcode set are:

Opcode format Extension codes Basic opcode set codes
1 <EOCS> ... <EOS> <2/x>
| | |
n times
2 <EQOS> ... <EOS> <3ly><2/z>
| | |
n times
3 <EOS> ... <EOS> <3ly><3/z>
| | |
n times
<EOS> = 3/15
x =0,1,..,15
y =01,..,14
z=01..15
n=201,...
n = 0 selectsthe basic set.
n = 1 selectsthe first extension opcode set.

S
1

N selects the N-th extension opcode set.

The number of opcodes supplied by this encoding technique (basic opcode set plus extension opcode sets) is:
— 16 single-byte opcodes from the basic opcode set (opcode format D)n

— 480 double-byte opcodes from the basic opcode set (opcode format 2 and(®, n
16 double byte opcodes from the 1st extension opcode set (opcode formmatll); n

— 480 N-byte opcodes from extension opcode set N — 2 (opcode format 2 ardI8,-n2)
16 N-byte opcodes from extension opcode set N — 1 (opcode format NN & 1).

C.7.2  Encoding principles of the operands

The operand part of a primitive may contain one or more operands, each operand consisting of one or more bytes. The
general format of an operand byte is given in Figure C.16.

bg b; bg bs by, bsy b, b

Operand flag Operand
T0822050-95/d149

Figure C.16/T.101 — Operand encoding structure

364 Recommendation T.101 (11/94)



The encoding of the operands may make use of the following DATATYPES.
a) ldentifier (ID);
b) Enumerated type (E);

c) String (S);
d) Record (REC);
e) Paint (P);

f)  Colour index (Cl);

g) Index (IX);

h) Sizevalue (V)

i) Integer number (1);

i) Rea number (R);

k) Matrix (M);

[) Colour direct (CD);

m) Colour list (CL).
To encode the data types five STRUCTURES are available:

1) Basicformat;

2) Real format;

3) Bitstream format;

4)  String format;

5) Record format.

These five structures will be explained in the following subclause.

C.7.2.1 Basicformat

Each Basic format operand is coded as a sequence of one or more bytes, which structure is shown in Figure C.17.

Databits
Extension flag

Operand flag
T0822060-95/d150

Figure C.17/T.101 — Basic format structure

Bit bg of each byte is the extension flag. For single byte operands, the extension flag is ZERO. In multiple-byte
operands, the extension flag is ONE in all bytes except the last byte, where it is ZERO.

The Basic format is used to encode:
— ldentifiers (ID);

—  Enumerated types (E);
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—  Colour indices (Cl);
— Indices other than colour indices (IX);

— Integer numbers (I).

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

Signed integers are encoded using the modulus and sign notation. The range of integer numbers is subdivided into a
non-negative range and a negative range, using;lot the first byte as a sign bit. If biglis set to ZERO the integer is
non-negative; if bitp is set to ONE the integer is negative. PLUS ZERO is considered to be non-negative.
MINUS ZERO is used in incremental mode encoding (see C.7.2.2.3.3)4Bit$pof the first byte and bitsslto by of
subsequent bytes are used to encode the modulus of the integer.

In some situations the range of integers is used to indicate two categories of parameters, e.g. private and standardizec
use. Non-negative values indicate standardized use and negative values indicate private use.

The datatype Enumerated typs is encoded in the same manner as an Integer. The datatypes Identifier, Colour index anc
Index are encoded in the Basic format without a sign bit.

In Figures C.18 to C.25, some examples are given.

- 1 0 1 1 1 1 1

T0822070-95/d151

Parameter: Segment name
Datatype: Identifier
Operand value: 31

Figure C.18/T.101 — Identifier encoding

bg bz bg bs bs by by by

- 1 0 0 0 0 0 1

T0822080-95/d152

Parameter: Palyline colour ASF
Datatype: Enumerated type
Operand value: BUNDLED

Figure C.19/T.101 — Enumerated type encoding
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bg bz bs bs bas bz by bj

- 1 0 1 0 0 0 0

T0822090-95/d153

Parameter: Polyline colour index
Datatype: Colour index
Operand value: 16

Figure C.20/T.101 — Colour index encoding

- 1 0 0 0 0 1 0

T0822100-95/d154

Parameter: Line type
Datatype: Integer
Operand value: +2 (standardized line type 2)

Figure C.21/T.101 — Integer encoding
for standardized use

bg b; bg bs by by b, by

- 1 0 1 0 0 1 0

T0822110-95/d155

Parameter: Line type
Datatype: Integer
Operand value: -2 (private line type 2)

Figure C.22/T.101 — Integer encoding
for private use
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bg b7 bs bs bsg bz by bg

- 1 0 1 1 1 1 1

T0822120-95/d156

Parameter: Segment name
Datatype: Identifier
Operand value: 2079

Figure C.23/T.101 — Identifier encoding
(more than one byte)

bg b7 bs bs bsg bz by bg

- 1 0 0 0 0 0 0

T0822130-95/d157

Parameter: Bundle index
Datatype: Index
Operand value: 32

Figure C.24/T.101 — Index encoding
(more than one byte)

- 1 0 0 0 0 0 0

T0822140-95/d158
Parameter: Marker type

Datatype: Integer

Operand value: —256 (private marker type 256)

Figure C.25/T.101 — Integer encoding
for private use (more than one byte)
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C.7.2.2 Real format

Each real format consists of a mantissa part and an optional exponent part, both coded in Basic format. The exponent is
the power of two by which the mantissa is to be multiplied. The exponent may be implicitly defined as a default
exponent, which is then omitted in the Real format or the exponent may be coded explicitly as the second part of the
Real format.

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

Whether or not the exponent part is explicitly coded as a part of the Real format depends on:

— the current 'explicit exponent allowed' value, which can be set by the ‘explicit exponent allowed'
parameter of the SET COORDINATE PRECISION and SET REAL PRECISION primitives;

— the value of the 'exponent follows' flag in the mantissa part of a Real format.

The Real format is used to encode:

Real numbers (R);

Size values (V);

Points (P);

Matrices (M).

C.7221 Mantissa

The mantissa is an integer, which is coded in the Basic format. In the first byte of the mantigsa.usied as the sign

bit: ZERO for a non-negative mantissa, ONE for a negative mantissa. The MINUS ZERO code for a mantissa is not

permitted and reserved for future use.

If the current 'explicit exponent allowed' value is ALLOWED, hjtdf the first byte of a mantissa is used as the
‘exponent follows' bit: ONE if an explicit exponent follows the mantissa, ZERO as no exponent follows the mantissa.

If the current 'explicit exponent allowed' value is FORBIDDEN, hibhthe first byte of a mantissa is used as databit.

Figures C.26 and C.27 show the general format of a mantissa. Figure C.28 shows an example of a multiple-byte
mantissa.

C.7.222 Exponent

If the current 'explicit exponent allowed' value is ALLOWED and the 'exponent follows' bit in a mantissa is ONE, then
an explicit exponent follows the mantissa. The exponent is coded as an integer in Basic format.

If the current 'explicit exponent allowed' value is FORBIDDEN or if the current 'explicit exponent allowed' value is
ALLOWED, together with the 'exponent follows' bit in the mantissa part having the value ZERO, then the exponent is
omitted from the coding and an implicit default exponent value is assumed. The default value for an exponent depends
on the data type being encoded.

If an exponent is omitted in a real number, a default value determined by SET REAL PRECISION is assumed.

If an exponent is omitted in a size value, a default value determined by SET COORDINATE PRECISION is assumed.

If an exponent is omitted in the x-component of a point, the exponent used for the x-component of the preceding point is
assumed. Likewise, the exponent in a y-coordinate defaults to the value of the exponent in the preceding y-coordinate.
For individual points (points not part of a point list) and for the first point of a point list, an omitted exponent assumes a
default value determined by SET COORDINATE PRECISION.

If an exponent is omitted in one of the elements of a matrix, the default value, which is assumed for the exponent,

depends on the matrix element which is concerned (see C.7.2.2.4).
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- 1 1 1st byte
——,  ——
Data bits
Exponent follows bit
Sign bit
Extension flag
Operand flag
- 1 1 2nd byte
— 1 0 nth byte
Data bits

Extension flag
Operand flag T0822150-95/d159

Explicit exponent allowed = ALLOWED

Figure C.26/T.101 — Encoding of a mantissa
using the basic format

bg by bg bs by bz b, by

_ 1 1 1st byte
Data bits
Sign bit
Extension flag
Operand flag
- 1 1 2nd byte
- 1 0 nth byte

Data bits
Extension flag

Operand fla
P 9 T0822160-95/d160

Explicit exponent allowed = FORBIDDEN

Figure C.27/T.101 — Encoding of a mantissa
using the basic format
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Sign (negative)

No exponent

- 1 1 0 0 0 0 0

| Magnitude
value: 1024

\ T0822170-95/d161

Mantissa value = -1024

Figure C.28/T.101 — A multiple-byte mantissa

C.7223 Points and point lists

Point lists may be coded with either one or two coding structures or a mixture of the two. These structures are called
'Displacement Mode' and 'Incremental Mode'. Individual points (datatype P) and the first point of each point list,
however, must always be coded in Displacement Mode.

C.7.2231 Displacement mode

In Displacement Mode, each point is coded as a sequence of two size value parameters. The first size value gives the
x-component of the point's displacement from the preceding point, while the second size value specifies the
y-component of that displacement.

<P> = <V: delta ¥ <V: delta y

For individual points (datatype P) and for the first point of each point list, the displacement values delta x and delta y are
displacements measured from the origin. For points after the first point in a point list, each displacement is measured
from the preceding point of the point list (this is true regardless whether the preceding point was coded in Displacement
Mode or in Incremental Mode).

C.7.2.2.3.2 Incremental mode

The Incremental Mode is defined as a so called Differential Chain Code (DCC). The data in this mode does not reflect
actual coordinates, but identifies points on a Ring. A Ring is a set of points on a square which centre is the previously
identified point. The first centre point is encoded in Displacement Mode.
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A Ring is characterized by its Radius (R in Basic Grid Units), its Angular resolution (by afactor p) and its Direction (D).
The maximum number of points on a Ring is 8R. The actual number of points on a Ring with a given Angular resolution
factor p follows from:

with
p=0123

N must be even. If N is odd, the encoded operand (the point list) must be discarded. If N is even for the first part of the
operand and N is odd for the remaining part, the remaining part (with N being odd) is discarded.

The points on the Ring are numbered, starting at the Direction point, from 0 to M-1 for the upper part of the Ring and
from —1 to —M for the lower part of the Ring, with #N/2.

Figure C.29 shows a Ring with Radius=R and Angular resolution factor=p0 respectively 1.

8 7 6 5 4 4 3 2
Qe ° . ° ° . e 3 ° ° .
10 e o 2 S5e e 1
11 e e 1
—12 e . e 0 -G e . e 0
Centre Centre
—11 e o —1
~10 o2 Se o -1
—Oe . . . . . e -3 . . .
-8 -7 -6 -5 -4 -4 -3 -2

T0822180-95/d 162

Figure C.29/T.101 — Some example Rings with point numbering

The Direction of aRing isidentified by the position of the point with number ZERO. The initial position of this point is
on the positive x-axis, while the Cartesian axes are drawn through the centre point of the Ring. The Direction of the
Rings following the initial one is dependent on the direction of the increments. This Direction is determined in the
following way:

If P1 is the previous centre point and the current centre point is P2 (P2 is a point on the Ring with the centre
in P1). The position of the point with number ZERO on the Ring, with P2 as centre point, is opposite to
point P1, thisisthe Direction of the Ring. So the Direction of the Ring is dependent of the writing direction as
indicated by the last increment. The position of the increment on the new Ring (centre P2) is described as the
difference between the position of point P2 on the previous Ring and the position of the new point P3 on the
current Ring.

In the DCC only the differences between points on the consecutive Rings are coded. Or to state it in another way, the
Direction of the Ring is dependent on the direction of the line to be displayed. As shown in Figure C.30, the position of
point P3 is defined by the difference:
P3 - P2= -1
P3 and P2 being point numbers on the two Rings, numbered as given in Figure C.29. The Direction (position of the point

with number ZERO) is defined by D.
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The basic Radius is expressed in Basic Grid Units (BGUSs). The basic Radius of the Ring, as used in the Incremental
mode, is dependent on the granularity code as set with the SET COORDINATE PRECISION primitive. The default
basic Radius follows from:

default basic Radius = 2max(0, —8-granularity code)

The basic Radius as derived from the granularity code may be changed to any value greater than ZERO with the SET
DOMAIN RING-primitive. with this primitive one can a so change the Angular resolution factor p. The default value for
p=0andpcanonly beO, 1, 2, or 3.

The basic Radius must be equal to or greater than ONE. If the basic Radius is less than ONE, the value of the default
basic Radiusis assumed for the basic Radius.

. . . . . . .
. *x D

. . . . . . . * P3

. . *x P2 .

. . . .

. * P1 . .

. . . . . . . .

. .

. . . . . . .

T0822190-95/d163

Figure C.30/T.101 — Change of direction with R = 3

The encoding used in Incremental mode makes use of the DCC property by using variable length code-words (Huffman
Code). The encoding also allows changing of the basic Radius and the Angular resolution factor temporarily. The Radius
actually used (= Rt) can have a value of R, 2R 4R or 8R, where R is the basic Radius as set before entering the
Incremental mode. The Angular resolution factor actually used (= pt) pcan be0, 1, 2, or 3.

The Huffman Code table used in the Incremental mode is afixed length table. To allow the encoding of more points on a
Ring two Escapes codes are defined. With these Escape codes the points outside the Huffman Code table can be
addressed. The end of the Incremental mode data is indicated by an End of Block value in the Huffman Code table.
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The fixed Huffman Code tableis given in Table C.6.

Table C.6/T.101 — Huffman Code table for Incremental mode

Length Code-word Point number
2 00 0
2 10 1
2 01 -1
4 1100 2
4 1101 -2
6 111000 3
6 111001 -3
6 111010 4
6 111011 —4
8 11110000 5
8 11110001 -5
8 11110010 6
8 11110011 -6
8 11110100 7
8 11110101 -7
8 11110110 8
8 11110111 -8

10 1111100000 9
10 1111100001 -9
10 1111100010 10
10 1111100011 -10
10 1111100100 11
10 1111100101 -11
10 1111100110 12
10 1111100111 -12
10 1111101000 13
10 1111101001 -13
10 1111101010 14
10 1111101011 -14
10 1111101100 15
10 1111101101 -15
10 1111101110 16
10 1111101111 -16
10 1111110000 17
10 1111110001 -17
10 1111110010 18
10 1111110011 -18
10 1111110100 19
10 1111110101 -19
10 1111110110 C1
10 1111110111 -20
10 1111111000 c2
10 1111111001 C3
10 1111111010 C4
10 1111111011 C5
10 1111111100 C6
10 1111111101 IM-ESC 1
10 1111111110 IM-ESC 2
10 1111111111 End of Block

The <End of Block> code from the Huffman Code table identifies the end of the Incemental mode data. Remaining bits
in the last Incremental mode data byte have no meaning, they will be ignored.
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The Incremental Mode escape codes <IM-ESC 1> and <IM-ESC 2> are used to extend the addressable number of points,

e.g. points outside the range —20 to 19. The codelM-ESC 1> adds+20 or —20 to the following code depending on the

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

<IM-ESC 1> [1]
<IM-ESC 1> [-1]
<IM-ESC 2> [14]
<IM-ESC 2 [-12]

<IM-ESC 1> <IM-ESC 2> [6]

<IM-ESC 2> <IM-ESC 1> [-18]

point number 21

point number —-21

point number 54

point number —-52

point number (20+ 40 + 6) = 66
point number (40 + -20 + —-18) = -78

The codes C1 up to C6 are used to change temporarily the parameters that define the Ring to be used to Rt and pt. The
values of Rt are taken from the range R, 2R, 4R and 8R, where R is the value of the basic Radius before entering the
Incremental mode. The values of pt are taken from the range 0, 1, 2 and 3. The function of these codes is as follows:

a) Ci
Change the Ring parameters, Rt and pt, to the next higher value, e.g. iftti& Rte next higher is 2R,
if pt = 0 the next higher value is 1. If Rt8R or pt= 3 the code<C1> has no effect.

b) C2
Change the Ring parameters, Rt and pt, to the next lower value. The effect of tk€2wdkethe inverse
of code<C1>. If Rt=R or pt= 0 the code<C2> has no effect.

c) C3
Change the basic Radius Rt to the next higher value. The<@®e has no effect if the current basic
Radius RE 8R.

d C4

Change the Angular resolution factor p to the next higher values. The<G@adehas no effect if the
current pt= 3.

e) C5
Change the basic Radius Rt to the next lower value. The <©8e has no effect if the current basic
Radius= R.

f) C6

Change the Angular resolution factor pt to the next lower value. The <@@te has no effect if the
current pt=0.

In addition, those codes (C1 to C6) set the position of the point with number ZERO on the positive x-axis, while the
cartesian axes are drawn through the centre point of the Ring. Changing the Ring parameters from R to Rt and from p to
pt by means of these codes will have effect up to the next Incremental mode End of Block code. The basic Radius R and
the Angular resolution factor p are not affected. This implies that the Ring parameters of subsequent Incremental mode
point lists are not affected by these codes.
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C.7.2.23.3 Incremental mode encoding

The structure of the Incremental mode format is given in Figure C.31.

- 1 0 1 0 0 0 0 [ 1stbyte

Operand flag
Extension flag

- 1 0 0 0 0 0 1 | 2nd byte

Extension flag DCC flag

- 1 Other bytes

Incremental mode data
T0822200-95/d164

Figure C.3UT.101 — Incremental mode structure

The first byte is according to the Basic format structure indicating an integer value MINUS ZERO. The second byte is
structured according to the Basic format structure. Bit by now is set to ONE to identify the use of Differential Chain
Coding (DCC). The bits bs to b, are reserved for future use and now set to ZERO.

The Incremental mode uses variable length code-words. This implies that the code-words do not fit in the Incremental
mode data bits (bit bg to bit by of the other bytes). The code-words are packed in consecutive bits of the Incremental
mode bytes, starting from high numbered bits to lower numbered bits. If the code-word does not fit in one byte, the most
significant part is packed in the first byte, the remaining part is packed in the second byte and so on.

The end of Incremental mode dataisidentified by the <End of Block> code. Remaining bitsin the last Incremental mode
data byte have no meaning, they will be ignored.

C.7224 Matrices

A matrix is a structured datatype consisting of six matrix elements. The six matrix elements are ordered in three
columns, each column containing two rows. The matrix elements are numbered Mxy, x indicating the row (1..2) and y
indicating the column (1..3). Element M 23 denotes the element in the third column of row 2.

The elements of column 3 (M13 and M23) arein NDC coordinates, the other elements are real numbers.

The elements of column 3 (M13 and M23) are encoded in the same way as single points, using the Real format —
displacement mode. The displacement values are measured from the origin.

The other elements are encoded as real numbers, using the Real format.

A matrix is encoded column by column. This means that M11 is the first element to be encoded. The next element to be
encoded is M21, then M12, etc.
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C.7.2.3 Bitstream format

Each Bitstream format operand is encoded as a sequence of one or more bytes, which structure is shown in Figure C.32.

Databits
Operand flag T0822210-95/d165

Figure C.32/T.101 — Bitstream format structure

The Bitstream format is used to encode:
— Incremental mode coordinates (see C.7.2.2.3.3);
— Colour direct (see C.7.2.3.1);

— Colour index lists (see C.7.2.4.1.1).

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

The end of a Bitstream format operand cannot be derived from the Bitstream format itself (the format is not
self-delimiting).

— Encoding Incremental mode coordinates, the end of the data (which identifies the end of the Bitstream
format operand) is identified by th#nd of Block> code.

— Encoding Colour index lists, the number of bits needed to encode the Colour index list (which identifies
the end of the Bitstream format operand) is set by the SET COLOUR INDEX PRECISION primitive.

— Encoding Colour direct data, the number of bits needed to encode this data (which identifies the end of
the Bitstream format operand) is set by the SET COLOUR HEADER primitive.

C.7231 Colour direct encoding

In encoding colour data which must be loaded into a colour table (Colour direct), the following applies. The Bitstream
format is composed of a number of bytes as derived from the unit resolution parameter of the SET COLOUR HEADER
primitive.

Each byte contains two bits for each component (R, G, B) (see Figure C.33). The first byte contains the most significant
bits. In the last byte, bitshb, and i may be left unused.

- 1 R G B R G B

Databits Databits

T0822220-95/d166
Operand flag

Figure C.33/T.101 — Colour direct encoding
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Figure C.34 gives an example of the colour loading with a unit resolution of 4.

Binary value of
colour component R

b, bs b, b,

Binary value of
colour component G

Binary value of
colour component B

b, bz b, by T0822230-95/d167

Figure C.34/T.101 — Colour loading with a unit resolution of 4

C.7.2.4 Colour lists

A colour list is a structured datatype consisting of a sequence of colour list elements, each element specifying a colour
value. The general format of a colour listis:

<colour list = <colour listelemet» n = 1, 2, ....

|
]

ntimes

The colours can be specified:

— Indexed, with colour list elements representing colour indices pointing into a colour table. The colour list
is called a colour index list.

— Direct, with colour list elements representing the RGB components of the colour data. The colour list is
called a colour direct list.

There are two ways to encode a colour list. If many adjacent colour list elements have the same colour value, runlength
encoding is efficient. However, for short runs of only one or two colour list elements with the same colour value, it is
more efficient to encode the colour list elements individually.

When using runlength encoding, for each run the colour of the colour list elements is encoded (run colour), followed by
a count telling how many colour list elements are in the run (run count).

C.7241 Colour list encoding

The method, used in encoding a colour list is specified in the first byte of a colour list (see Figure C.35).
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bg b; bg bs b, by by, by

- 1 0 0 0

Operand flag Format flag
Extension flag Runlength flag

Mode flag
T0822240-95/d168

Figure C.35/T.101 — First byte of colour list encoding

The mode flag, bit bs, specifies whether the colour list is encoded as a colour index list (mode flag is ZERO) or as a
colour direct list (mode flag is ONE).

The runlength flag, bit by, specifies whether runlength encoding is used (runlength flag is ONE) or not (runlength flag
isZERO).

The format flag, bit by, specifies whether the Basic format (format flag is ZERO) or the Bitstream format (format flag
is ONE) is used to encode the colour list.

Bits bs and b, are reserved for future use and now set to ZERO

In the next subclauses the different methods of encoding colour lists are described in more detail.

C.7.24.1.1 Individual encoding of colour index lists

This encoding method specifies a colour list by individually encoding all colour list elements as colour indices.

The colour indices can be encoded using either the Basic format or the Bitstream format.

If Basic format encoding is specified, bit bs of the first byte set to ZERO, the indices of the Colour index list are encoded
using the Basic format described in C.7.2.1 for each separate index.

If Bitstream format encoding is specified, bit bs of the first byte set to ONE, the indices of the Colour index list are
encoded using the Bitstream format described in C.7.2.3. The length (in bits) of each index is identified by the SET
COLOUR INDEX PRECISION primitive. These indices are packed in consecutive bhits starting from bit bg of the first
Bitstream format byte. If an index does not fit in one byte, the most significant part is packed in the first byte, the
remaining part is packed in the second byte and so on.

Some examples are given in Figures C.36 and C.37.

C.7.24.1.2 Runlength encoding of colour index lists

When using runlength encoding of a colour index list both the run colour and the run count are encoded using the Basic
format (respectively encoded as a Colour index datatype and as an Integer datatype), so the format flag, bit by of the first
byte, is aways set to ZERO.

An exampleisgiven in Figure C.38.
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- 1 0 0 0 0 0 0 | 1stbyte

Operand flag Format flag
Extension flag Runlength flag

Mode flag

- 1 0 0 0 0 1 0 | Colour index 1

- 1 0 0 0 0 1 1 | Colourindex?2

- 1 0 0 0 0 1 1 | Colourindex3

- 1 0 0 0 0 1 1 | Colourindex4

- 1 0 0 0 0 1 1 | Colourindex5

- 1 0 0 0 1 0 0 | Colourindex6

T0822250-95/d169

Parameter: Pattern cell colour index list
Datatype: Colour index list
Operand value: 2,3, 3,3, 3,4

Figure C.36/T.101 — Colour index list individually encoded
using the basic format

- 1 0 0 0 0 0 1 | 1stbyte

Operand flag Format flag
Extension flag Runlength flag

Mode flag

- 1 0 1 0 0 1 1 Colour index 1 and 2

- 1 0 1 1 0 1 1 Colour index 3 and 4

- 1 0 1 1 1 0 0 Colour index 5 and 6

T0822260-95/d170
Parameter: Pattern cell colour index list

Datatype: Colour index list
Operand value: 2, 3,3, 3,3, 4

Figure C.37/T.101 — Colour index list individually encoded
using the Bitstream format
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-l 2lo]lo]lofo] 1] o]faisthbye

Operand flag Format flag
Extension flag Runlength flag

Mode flag

- 1 0 0 0 0 1 0 | Run colour 1

- 1 0 0 0 0 0 1 | Runcount1

- 1 0 0 0 0 1 1 | Run colour 2

- 1 0 0 0 1 0 0 | Runcount2

- 1 0 0 0 1 0 0 | Runcolour 3

- 1 0 0 0 0 0 1 | Runcount3

T0822270-95/d171

Parameter: Pattern cell colour index list
Datatype: Colour index list
Operand value: 2, 3, 3,3, 3,4

Figure C.38/T.101 — Colour index list encoded
using runlength encoding

C.7.24.1.3 Encoding of colour direct lists

In this standard only colour index lists are defined, so the mode flag, bit bz of the first byte, is always set to ZERO. The
encoding of colour direct listsis reserved for future use.

C.7.25 String format

The structure of a String format is given in Figures C.39 and C.40.

The number of bytes needed to encode a string operand equals to the number of characters of the string plus four (for
SOS and ST, coded 1/11, 5/8 and /11, 5/12) in a 7-bit environment and equals to the number of characters of the string
plus two (for SOS and ST, coded 9/8 and 9/12) in a 8-hit environment.

The encoding of astring is the only exception of the general coding rulesindicated in C.7.2.

C.7.2.6 Record format

The structure of the record format is implementation dependent. Its format must consist of one or more already defined
formats (see C.7.2.1t0 C.7.2.5).
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ool 1] 1| o] 1] 1 |zstbyeEsc

SOSs

-l 1]o] 1|1 o o] o]l 2ndbyes

- C C C C C C C 3rd byte

- C C C C C C C 4th byte

ool 1] 1|0 1| 1]®m-1hbyeESc)

ST

- | 1 0| 1 1 1| o | o |nthbyte (512

T0822280-95/d172

NOTE — Databits are marked C.

Figure C.39/T.101 — String format structure in a 7-bit environment

1 0 0 1 1 0 0 0 | 1st byte (SOS)

C C C c| C C C C | 2nd byte

C C C c| C C C C | 3rd byte

1 0 0 1 1 1 0 0 | nth byte (S/T)

T0822290-95/d173

NOTE — Databits are marked C.

Figure C.40/T.101 — String format structure
in a 8-bit environment
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(OR3] Encoding of the primitives

The coding of the primitives is described in the following subclauses. Subclause C.8.1 gives the code of each primitive.
Subclause C.8.2 defines the encoding of each primitive indicating the order of the parameters along with their specific
datatype.

C.8.1 Primitiveencoding

The following table gives the opcode for each primitive.

Primitives Opeode

Byte 1 Byte 2
WORKSTATION MANAGEMENT PRIMITIVES
OPEN WORKSTATION 3/2 3/0
CLOSE WORKSTATION 3/2 3/1
ACTIVATE WORKSTATION 3/2 3/2
DEACTIVATE WORKSTATION 3/2 3/3
CLEAR WORKSTATION 3/2 2/0
SET DEFAULTS 3/2 2/5
GDSEXCAPE1 3/2 2/11
OUTPUT DRAWING PRIMITIVES
POLYLINE 2/0 -
POLYMARKER 2/2 -
FILL AREA 2/1 -
TEXT 2/4 -
CELL ARRAY 2/3 -
GDP 2/5 -
OUTPUT PRIMITIVESRELATED TO DISPLAY ELEMENT ATTRIBUTES
SET POLYLINE REPRESENTATION 3/1 3/11
SET POLYLINE INDEX 3/1 2/3
SET LINE TYPE 3/1 212
SET LINE WIDTH SCALE FACTOR 3/1 2/1
SET POLYLINE COLOUR INDEX 3/1 2/0
SET POLYMARKER REPRESENTATION 3/1 3/13
SET POLYMARKER INDEX 3/1 2/14
SET MARKER TYPE 3/1 2/12
SET MARKER SIZE SCALE FACTOR 3/1 2/13
SET POLYMARKER COLOUR INDEX 3/1 2/11
SET FILL AREA REPRESENTATION 3/1 3/12
SET FILL AREA INDEX 3/1 2/10
SET FILL AREA INTERIOR STYLE 3/1 2/5
SET FILL AREA COLOUR INDEX 3/1 2/4
SET FILL AREA STYLE INDEX 3/1 2/6
SET PATTERN REPRESENTATION 3/1 3/15
SET PATTERN REFERENCE POINT 3/1 2/9
SET PATTERN VECTORS 3/1 2/8
SET TEXT REPRESENTATION 3/1 3/14
SET TEXT INDEX 3/1 3/6
SET TEXT FONT AND PRECISION 3/1 3/4
SET CHARACTER EXPANSION FACTOR 3/1 3/0
SET CHARACTER SPACING 3/1 3/3
SET TEXT COLOUR INDEX 3/1 2/15
SET TEXT PATH 3/1 3/2
SET CHARACTER VECTORS 3/1 3/1
SET TEXT ALIGNMENT 3/1 3/5
SET COLOUR REPRESENTATION 3/2 3/8
SET ASPECT SOURCE FLAGS 3/1 217
TRANSFORMATION PRIMITIVES
SET WORKSTATION WINDOW 3/2 2/1
SET WORKSTATION VIEWPORT 3/2 212
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Opcode

Primitives
Byte 1 Byte 2

CLIPPING PRIMITIVES
SET CLIPPING RECTANGLE 32 2/3
CONTROL PRIMITIVES
UPDATE WORKSTATION 3/2 3/4
SET DEFERRAL STATE 32 3/5
EMERGENCY CLOSE 3/2 2/6
SEGMENT RELATED PRIMITIVES
CREATE SEGMENT 3/3 2/0
CLOSE SEGMENT 3/3 2/1
RENAME SEGMENT 3/3 2/2
DELETE SEGMENT FROM WORKSTATION 3/3 2/3
DELETE SEGMENT 3/3 2/18
REDRAW ALL SEGMENTS ON WORKSTATION 3/3 2/9
SET HIGHLIGHTING 3/3 2/6
SET VISIBILITY 3/3 2/7
SET SEGMENT TRANSFORMATION 3/3 2/5
SET SEGMENT PRIORITY 3/3 2/12
ASSOCIATE SEGMENT WITH WORKSTATION 3/3 2/10
COPY SEGMENT TO WORKSTATION 3/3 2111
INSERT SEGMENT 3/3 2/4
PROTOCOL DESCRIPTOR PRIMITIVES
SET DOMAIN RING 32 2/4
SET COLOUR HEADER 3/2 2/8
SET COORDINATE PRECISION 32 2/9
SET REAL PRECISION 3/2 3/9
SET COLOUR INDEX PRECISION 32 2/10

C.8.2  Coding of the primitives

The notational conventions used are:

<symbols> = 1 occurrence

<symbols> (n) =nor more occurrences (withn > = 1)
<symbols> (= n) =n occurrences (withn >=1)
<symbols> (0) = optional, 0 or more occurrences
[comment] = explanation of a production

<X:y> = construction x with meaning y

<symbols> | <symbols> = choice
C.8.21 Workstation management primitives
c8211 OPEN WORKSTATION
<OPEN WORKSTATION opcode: 3/2. 3/0>

<identifier . workstation identifier>
c.8212 CLOSE WORKSTATION
<CLOSE WORKSTATION opcode: 3/2, 3/1>

<identifier : workstation identifier>
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Cc.8.213

ACTIVATE WORKSTATION

<ACTIVATE WORKSTATION opcode: 3/2. 3/2>

<identifier

c.8.214

workstation identifier>

DEACTIVATE WORKSTATION

<DEACTIVATE WORKSTATION opcode: 3/2. 3/3>

<identifier

C.8.215

workstation identifier>

CLEAR WORKSTATION

<CLEAR WORKSTATION opcode: 3/2. 2/0>

<identifier
C.8216
<SET DEFAULTS opcode

C.8.217 GDSESCAPE1

SET DEFAULTS

workstation identifier>

3/2. 2/5>

<GDS ESCAPEL opcode: 3/2. 2/11

<integer GDS escape identifier>
<record GDS data record>

with

<integer escape identifier> =
<integer non-negative> [reserved]

| <integer negative> [private escape]

C.8.2.2 Output workstation primitives
c8221 Output drawing primitives
C.82211 POLYLINE
<POLY LINE opcode: 2/0>

<point point list> (2)
C.82212 POLYMARKER
<POLYMARKER opcode: 2/2>

<point point list> (1)
C.82213

<FILL AREA opcode: 2/1>

FILL AREA
<point point list> (3)
C82214 TEXT
<TEXT opcode: 2/4>

<point text position>
<string character string>
C.82215 CELL ARRAY

<CELL ARRAY opcode: 2/3>

<point paraleogram (P, Q, R)> (= 3)
<integer number of cellsin PQ-direction> [value M]
<integer number of cellsin QR-direction> [value N]

<colour index list cell colour index list>
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c.82216 GDP

<GDP opcode: 2/5>

386

<integer . GDPidentifier>

with

<integer .  GDPidentifier > =
<integer: 0> [rectangl€]

[<integer: 1> [circle]

[<integer: 2> [circular arc 3 point]
[<integer: 3> [circular arc 3 point chord]
[<integer: 4> [circular arc 3 point pig]
[<integer: 5> [circular arc centre]
[<integer: 6> [circular arc centre chord]
[<integer: 7> [circular arc centre pig]
[<integer: 8> [elipse]

[<integer: 9> [eliptic arc]

[<integer: 10> [ellipse arc chord]
[<integer: 11> [elipse arc pig]

[<integer: 12> [spling]

[<integer: >12> [reserved]

[<integer: negative> [private GDP]

if <integer: GDPidentifier>=0 [rectangle]
then

<point ;. two points> (= 2)

if <integer: GDPidentifier>=1  [circle]

then
<point . centre>
<sizevalue : radius>

if <integer: GDPidentifier>=2 [circular arc 3 point]

then

<point . dtarting point>
<point . intermediate point>
<point :ending point>

if <integer: GDPidentifier>=3 [circular arc 3 point chord]

then

<point . dtarting point>
<point . intermediate point>
<point :ending point>

if <integer: GDPidentifier>=4 [circular arc 3 point pi€]

then

<point . starting point>
<point :  intermediate point>
<point :ending point>

if <integer: GDPidentifier>=5 [circular arc centre]

then

<point . centre>
<sizevalue © radius>
<point . dtart vector>
<point . end vector>
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if <integer: GDPidentifier>=6 [circular arc centre chord]

then

<point : centre>
<sizevalue © radius>
<point . start vector>
<point . end vector>

if <integer: GDPidentifier>=7 [circular arc centre pi€]

then

<point © centre>
<sizevalue : radius>
<point . start vector>
<point :  end vector>

if <integer: GDPidentifier>=8 [€llipsg]

then
<point . centre point>
<point :endpoints> (= 2) [(X1, Y1) and (X2, Y2)]

if <integer: GDPidentifier>=9 [dliptic arc]

then

<point . centre point>

<point :endpoints> (= 2) [(X1, Y1) and (X2, Y2)]
<real ;T start, T_end>(=2)

if <integer: GDPidentifier> =10 [éliptic arc chord]

then

<point . centre point>

<point : endpoints> (= 2) [(X1, Y1) and (X2, Y2)]
<real . T sart, Y_end>(=2)

if <integer: GDPidentifier> =11 [elliptic arc pi€]

then

<point . centre point>

<point : endpoints> (= 2) [(X1, Y1) and (X2, Y2)]
<real T start, T_end> (= 2)

if <integer: GDPidentifier> =12 [spling]

then
<point : point list> (3)

c.8222 Output primitivesrelated to display element attributes

C.82221 SET POLYLINE REPRESENTATION
<SET POLYLINE REPRESENTATION opcode: 3/1, 3/11>

<identifier : workstation identifier>
<index : polylineindex>
<integer o linetype>

<red . line width scale factor>
<colour index : polyline colour index>
with

<integer . linetype> =

<integer: 0> [SOLID]

[<integer: 1> [DASHED]
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[<integer: 2> [DOTTED]

[<integer: 3> [DASHED-DOTTED]
[<integer: >3> [reserved)]

[<integer negative> [private line type]

C.8.22.22 SET POLYLINE INDEX

<SET POLYLINE INDEX opcode: 3/1, 2/3>
<index :  polylineindex>

C.82223 SETLINETYPE

<SET LINE TY PE opcode: 3/1, 2/2>

<integer : linetype>
with

<integer : linetype> =
<integer: 0> [SOLID]

[<integer: 1> [DASHED]

[<integer: 2> [DOTTED]

[<integer: 3> [DASHED-DOTTED]
[<integer: >3> [reserved]

[<integer:negative> [private line type]
C.8.2224 SET LINEWIDTH SCALE FACTOR
<SET LINE WIDTH SCALE FACTOR opcode: 3/1, 2/1>

<real : linewidth scale factor>
C.82225 SET POLYLINE COLOUR INDEX
<SET POLYLINE COLOUR INDEX opcode: 3/1, 2/0>

<colour index : polyline colour index>

C.82226 SET POLYMARKER REPRESENTATION
<SET POLYMARKER REPRESENTATION opcode: 3/1, 3/13>

<identifier . workstation identifier>
<index : polymarker index>
<integer ;. marker type>

<red : marker size scale factor>
<colour index . polymarker colour index>
with

<integer : marker type>=
<integer:0> [DOT]

[<integer:1> [PLUS SIGN]

[<integer:2> [ASTERISK]

[<integer:3> [CIRCLE]

[<integer:4> [DIAGONAL CROSS]|
[<integer:>4> [reserved]

[<integer: negative> [private marker type]
C.8.2227 SET POLYMARKER INDEX
<SET POLYMARKER INDEX opcode: 3/1, 2/14>

<index : polymarker index>
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C.8.2228

C.8.2229

<integer

with

<integer
<integer: 0>
[<integer: 1>
[<integer: 2>
[<integer: 3>
[<integer: 4>
[<integer: >4>

SET MARKER TYPE

<SET MARKER TYPE OPCODE: 3/1, 2/12>

marker type>

marker type> =
[DOT]
[PLUS SIGN]
[ASTERISK]
[CIRCLE]
[DIAGONAL CROSS]
[reserved)]

[<integer: negative> [private line type]

<real

<colour index

SET MARKER SIZE SCALE FACTOR

<SET MARKER SIZE SCALE FACTOR opcode: 3/1, 2/13>

marker size scale factor>

C.8.22210 SET POLYMARKER COLOUR INDEX

<SET POLYMARKER COLOUR INDEX opcode: 3/1, 2/11>

polymarker colour index>

C.8.22.211 SET FILL AREA REPRESENTATION

<SET FILL AREA REPRESENTATION opcode: 3/1, 3/12>

<identifier workstation identifier>

<index fill areaindex>

<enumerated fill areainterior style>

<integer fill area styleindex>
[interior style HATCH]

[<index fill area styleindex>
[interior style PATTERN]

<colour index fill areacolour index

with

<enumerated fill areainterior style> =

<enumerated: 0>  [HOLLOW]

[<enumerated: 1>  [SOLID]

[<enumerated: 2>  [PATTERN]

[<enumerated: 3> [HATCH]

[<enumerated: >3> [reserved]

<integer fill areastyleindex> =
[interior style HATCH]

<integer: 0> [vertical lineg]

[<integer: 1> [horizontal lines]

[<integer: 2> [45 degreelines]

[<integer: 3> [-45 degree lines]

[<integer: 4 [crossed lines, vertical and horizontal]

[<integer: 5 [crossed lines, 45 and —45 degrees]

[<integer:>5>

[reserved]

[<integer: negative [private hatch style]
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C.8.22212 SET FILL AREA INDEX
<SET FILL AREA INDEX opcode: 3/1, 2/10>

<index : fill areaindex>
C.8.22.213 SET FILL AREA INTERIOR STYLE

<SET FILL AREA INTERIOR STYLE opcode: 3/1, 2/5>

<enumerated : fill areainterior style>
with

<enumerated: 0> [HOLLOW]
[<enumerated: 1>  [SOLID]

|[<enumerated: 2>  [PATTERN]
[<enumerated: 3> [HATCH]

[<enumerated: >3>  [reserved]

C.8.2.2.214 SET FILL AREA COLOUR INDEX
<SET FILL AREA COLOUR INDEX opcode: 3/1, 2/4>
<colour index . fill areacolour index>

C.822215 SETFILL AREA STYLE INDEX

<SET FILL AREA STYLE INDEX opcode: 3/1, 2/6>

<integer . fill areastyleindex>
[interior style HATCH]
[<index . fill areastyleindex>
[interior style PATTERN]
with
<integer . fill areastyleindex> =
<integer: 0> [vertical lines]
[<integer: 1> [horizontal lines]
[<integer: 2> [45 degreelines)
[<integer: 3> [-45 degree lines]
[<integer: 4 [crossed lines, vertical and horizontal]
[<integer: 5 [crossed lines, 45 and —45 degrees]
[<integer:>5> [reserved]

[<integer: negative [private hatch style]

C.8.22.216 SET PATTERN REPRESENTATION

<SET PATTERN REPRESENTATION opcode: 3/1, 35

<identifier :  workstation identifier
<index . pattern index

<integer © deltax

<integer . deltay

<colour index list  : pattern cell colour index bst

C.8.22.217 SET PATTERN REFERENCE POINT

<SET PATTERN REFERENCE POINT opcode: 3/1,2/9

<point . reference point
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C.8.22.218 SET PATTERNVECTORS

<SET PATTERN VECTORS opcode: 3/1, 2/8>

<point
<point

height vector>
width vector>

C.8.22.219 SET TEXT REPRESENTATION

<SET TEXT REPRESENTATION opcode: 3/1, 3/14>

<identifier
<index
<integer
<enumerated
<red

<red

<colour index

with

<enumerated
<enumerated: 0>
[<enumerated: 1>
[<enumerated: 2>
[<enumerated: >2>
<integer

<integer: 0>
[<integer: >0>

workstation identifier>

text index>

text font>

text precision>

character expansion factor>
character spacing>

text colour index>

text precision> =
[precision STRING]
[precision CHARACTER]
[precision STROKE]
[reserved]

text font> =
[font O]
[reserved]

[<integer: negative value> [private font]
C.8.22.220 SET TEXT INDEX
<SET TEXT INDEX opcode: 3/1, 3/6>

<index text index>

C.822221 SET TEXT FONT AND PRECISION

<SET TEXT FONT AND PRECISION opcode: 3/1, 3/4>

<integer text font>
<enumerated text precision>
with

<enumerated text precision> =

<enumerated: 0>
[<enumerated: 1>
[<enumerated: 2>
[<enumerated: >2>
<integer

<integer: 0>
[<integer: >0>

[precision STRING]
[precision CHARACTER]
[precision STROKE]
[reserved]

text font> =
[font O]
[reserved]

[<integer: negative value> [private font]

C.822222 SET CHARACTER EXPANSION FACTOR
<SET CHARACTER EXPANSION FACTOR opcode: 3/1, 3/0>

<real . character expansion factor>
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C.8.22.223 SET CHARACTER SPACING

<SET CHARACTER SPACING opcode: 3/1, 3/3>
<red . character spacing>

C.82.2.2.24 SET TEXT COLOUR INDEX

<SET TEXT COLOUR INDEX opcode: 3/1, 2/15>
<colour index . text colour index>

C.8.22225 SET TEXT PATH

<SET TEXT PATH opcode: 3/1, 3/2>

<enumerated . text path>
with
<enumerated 1 text path> =

<enumerated: 0> [RIGHT]
[<enumerated: 1> [LEFT]
[<enumerated: 2> [UPR]
[<enumerated: 3> [DOWN]
[<enumerated >3>  [reserved]

C.8.22226 SET CHARACTERVECTORS
<SET CHARACTER VECTORS opcode: 3/1, 3/1>

<point . height vector>
<point : width vector>

C.8.22227 SET TEXT ALIGNMENT
<SET TEXT ALIGNMENT opcode: 3/1, 3/5>

<enumerated : horizontal alignment>
<enumerated . vertical aignment>
with

<enumerated : horizontal alignment> =

<enumerated: 0> [NORMAL]
[<enumerated: 1> [LEFT]
[<enumerated: 2> [CENTRE]
[<enumerated: 3> [RIGHT]
[<enumerated >3>  [reserved]
<enumerated : vertical alignment> =
<enumerated: 0> [NORMAL]
[<enumerated: 1> [TOP]
[<enumerated: 2> [CAP|
[<enumerated: 3> [HALF]
[<enumerated: 4> [BASE]
[<enumerated: 5> [BOTTOM]
[<enumerated >5>  [reserved]

C.822228 SET COLOUR REPRESENTATION
<SET COLOUR REPRESENTATION opcode: 3/2, 3/8>

<identifier : workstation identifier>
<colour index :  dtarting entry in the colour table>
<colour direct : colour data> (1)
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C.8.2.2229 SET ASPECT SOURCE FLAGS
<SET ASPECT SOURCE FLAGS opcode: 3/1, 2/7>

<enumerated: line type ASF>
<enumerated: line width scale factor ASF>
<enumerated: polyline colour ASF>
<enumerated: marker type ASF>
<enumerated: marker size scale factor ASF>
<enumerated: polymarker colour ASF>
<enumerated: text font and precision ASF>
<enumerated: character expansion factor ASF>
<enumerated: character spacing ASF>
<enumerated: text colour ASF>
<enumerated: fill areainterior style ASF>
<enumerated: fill area style index ASF>
<enumerated: fill areacolour ASF>
with
<enumerated : <attribute> ASF> =
<enumerated: 0> [INDIVIDUAL]
[<enumerated: 1> [BUNDLED]
[<enumerated >1>  [reserved]

c.8.223 Transformation primitives

C.82231 SET WORKSTATION WINDOW

<SET WORKSTATION WINDOW opcode: 3/2, 2/1>

cs82241

<identifier workstation identifier>
<point window limits> (=2)
C.8.2232 SET WORKSTATION VIEWPORT

<identifier
<real

<SET WORKSTATION VIEWPORT opcode: 3/2, 2/2>

workstation identifier>
viewport limits> (=4)

Clipping primitives

<point

SET CLIPPING RECTANGLE
<SET CLIPPING RECTANGLE opcode: 3/2, 2/3>

clipping rectangle limits> (=2)

c.8.225 Control primitives

C82251 UPDATE WORKSTATION

<UPDATE WORKSTATION opcode: 3/2, 3/4>

<identifier workstation identifier>
<enumerated update regeneration flag>
with

<enumerated update regeneration flag > =
<enumerated: 0> [PERFORM]

[<enumerated: 1> [POSTPONE]

[<enumerated >1>  [reserved]
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C.8.2252 SET DEFERRAL STATE

<SET DEFERRAL STATE opcode: 3/2, 3/5>

<identifier . workstation identifier>
<enumerated . deferra mode>
<enumerated . implicit regeneration flag>
with

<enumerated : deferral mode> =

<enumerated: 0> [ASAP]

[<enumerated: 1> [BNIL]

[<enumerated: 2> [BNIG]

[<enumerated: 3> [ASTI]

[<enumerated >3>  [reserved]

<enumerated :implicit regeneration flag> =
<enumerated: 0> [SUPPRESSED]

[<enumerated: 1> [ALLOWED]

[<enumerated: >1> [reserved]

C.82253 EMERGENCY CLOSE
<EMERGENCY CLOSE opcode: 3/2, 2/6>
C.8.23 Segment related primitives
c.8.231 WDSS related primitives
C.82311 CREATE SEGMENT
<CREATE SEGMENT opcode: 3/3, 2/0>
<identifier :  segment name>
C.8.2312 CLOSE SEGMENT
<CLOSE SEGMENT opcode: 3/3, 2/1>
C.8231.3 RENAME SEGMENT
<RENAME SEGMENT opcode: 3/3, 2/2>

<identifier . old segment name>
<identifier © new segment name>

C82314 DELETE SEGMENT FROM WORKSTATION
<DELETE SEGMENT FROM WORKSTATION opcode: 3/3, 2/3>

<identifier . workstation identifier>
<identifier :  segment name>

C.8.2315 DELETE SEGMENT
<DELETE SEGMENT opcode: 3/3, 2/8>
<identifier © segment name>
C.8.2316 REDRAW ALL SEGMENTSON WORKSTATION
<REDRAW ALL SEGMENTS ON WORKSTATION opcode: 3/3, 2/9>

<identifier . workstation identifier>
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C.8.231.7 SET HIGHLIGHTING

<SET HIGHLIGHTING opcode: 3/3, 2/6>

<identifier . segment name>
<enumerated :highlighting flag>
with

<enumerated . highlighting flag> =

<enumerated: 0> [NOTHIGHLIGHTED]
[<enumerated: 1> [HIGHLIGHTED]
|[<enumerated: >1> [reserved]

C82318 SETVISIBILITY

<SET VISIBILITY opcode: 3/3, 2/7>

<identifier : segment name>
<enumerated . vishility flag>
with

<enumerated ;. vishility flag> =

<enumerated: 0> [VISIBLE]
|[<enumerated: 1>  [INVISIBLE]
[<enumerated: >1>  [reserved]

C.82319 SET SEGMENT TRANSFORMATION
<SET SEGMENT TRANSFORMATION opcode: 3/3, 2/5>

<identifier : segment name>
<matrix . transformation matrix>

C.823110 SET SEGMENT PRIORITY
<SET SEGMENT PRIORITY opcode: 3/3, 2/12>

<identifier . segment name>
<red © segment priority>

Cc.8.232 WISSrelated primitives
C.82321 ASSOCIATE SEGMENT WITH WORKSTATION
<ASSOCIATE SEGMENT WITH WORKSTATION opcode: 3/3, 2/10>

<identifier . workstation identifier>
<identifier . segment name>

C.8.23222 COPY SEGMENT TO WORKSTATION
<COPY SEGMENT TO WORKSTATION opcode: 3/3, 2/11>

<identifier . workstation identifier>
<identifier ;. segment name>

C.82323 INSERT SEGMENT
<INSERT SEGMENT opcode: 3/3, 2/4>
<identifier ;. segment name>

<matrix : transformation matrix>
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C.8.24 Input primitives

A Videotex environment will contain no workstations of the type INPUT, so this subclause is not applicable for
Videotex purposes.

C.8.25 Inquireprimitives

A Videotex enrivonment will support no inquire primitives, so this subclause is not applicable for Videotex purposes.
C.8.26 Protocol descriptor primitives

Cc.8261 SET DOMAIN RING

<SET DOMAIN RING opcode: 3/2, 2/4>

<enumerated
<integer

with

<enumerated
<enumerated: 0>
[<enumerated: 1>
[<enumerated: 2>
[<enumerated: 3>
[<enumerated: >3>

C.8.26.2

angular resolution factor>
basic Radius>

angular resolution factor> =
[resolution O]
[resolution 1]
[resolution 2]
[resolution 3]
[reserved]

SET COLOUR HEADER

<SET COLOUR HEADER opcode: 3/2, 2/8>

<integer
<enumerated

with

<enumerated
<enumerated: 1>
[<enumerated: >1>

C.8.263

unit resolution>
coding method>

coding method> =

[RGB-coding]
[reserved]

SET COORDINATE PRECISION

<SET COORDINATE PRECISION opcode: 3/2, 2/9>

<integer
<integer
<integer
<enumerated
with

<enumerated: 0>
[<enumerated: 1>

C8264

magnitude code>
granularity coding>
default exponent>

explicit exponent allowed>

[ALLOWED]
[FORBIDDEN]

SET REAL PRECISION

<SET REAL PRECISION opcode: 3/2, 3/9>

<integer
<integer
<integer
<enumerated
with

<enumerated: 0>
[<enumerated: 1>
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magnitude code>
granularity coding>
default exponent>

explicit exponent allowed>

[ALLOWED]
[FORBIDDEN]
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C.8.265 SET COLOUR INDEX PRECISION

<SET COLOUR INDEX PRECISION opcode: 3/2, 2/10>

<integer : : number of bits>

c.9 Defaults

The defaults in this clause define the values of parameters to be taken if a particular parameter value is out of range or
not yet defined. The purpose of these default values is to be able to process primitives even if some parameter values are

not yet defined.

Parameter

ASPECT SOURCE FLAGS (ALL)

CHARACTER EXPANSION FACTOR

CHARACTER SPACING
CHARACTER VECTORS
CLIPPING RECTANGLE
DEFERRAL MODE
DOMAIN RING
Angular resolution factor
Basic Radius

FILL AREA BUNDLE TABLE

FILL AREA COLOUR INDEX
FILL AREA INDEX
FILL AREA INTERIOR STYLE
FILL AREA STYLE INDEX
HIGHLIGHTING FLAG
IMPLICIT REGENERATION FLAG
LINE TYPE
LINE WIDTH SCALE FACTOR
MARKER SIZE SCALE FACTOR
MARKER TYPE
PATTERN REFERENCE POINT
PATTERN TABLE

Deltax

Deltay

Pattern cell colour index list
PATTERN VECTORS

POLYLINE BUNDLE TABLE

POLYLINE COLOUR INDEX
POLYLINE INDEX

POLYMARKER BUNDLE TABLE

Value

INDIVIDUAL

1.0

0.0

Implementation dependent
(0.0,0.0) and (1.0, 1.0)
ASAP

RESOLUTION_O
2**max (0, —8-current granularity code)

The entry of the FILL AREA BUNDLE TABLE corresponding
to FILL AREA INDEX 1 contains the default values of FILL
AREA INTERIOR STYLE, FILL AREA STYLE INDEX and
FILL AREA COLOUR INDEX. Non-defined entries use the
attributes as specified by FILL AREA INDEX 1.

1
1
HOLLOW
1
NOTHIGHLIGHTED
ALLOWED
SOLID

1.0

1.0
ASTERISK

(0.0, 0.0)

1
1

1

(0.0, 1.0) and (1.0, 0.0)

The entry of the POLYLINE BUNDLE TABLE corresponding
to POLYLINE INDEX 1 contains the default values of LINE
TYPE, LINE WIDTH SCALE FACTOR and POLYLINE
COLOUR INDEX. Non-defined entries use the attributes as
specified by POLYLINE INDEX 1.

1
1

The entry of the POLYMARKER BUNDLE TABLE

corresponding to POLYMARKER INDEX 1 contains the
default values of MARKER TYPE, MARKER SIZE SCALE
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FACTOR and POLYMARKER COLOUR
the attributes as specified by

defined entries use
POLYMARKER INDEX 1.

POLYMARKER COLOUR INDEX 1
POLYMARKER INDEX 1
SEGMENT PRIORITY 0.0
SET COORDINATE PRECISION
exponent -9
granularity code -9
magnitude code 4
explicit exponent allowed FORBIDDEN
SET REAL PRECISION
exponent -9
granularity code -9
magnitude code 4
explicit exponent allowed FORBIDDEN
SET COLOUR INDEX PRECISION
number of bits 5
STARTING ENTRY IN THE COLOUR TABLE 1

TEXT ALIGNMENT

NORMAL, NORMAL

INDEX. Non-

TEXT BUNDLE TABLE The entry of the TEXT BUNDLE TABLE corresponding to
TEXT INDEX 1 contains the default values of TEXT FONT
AND PRECISION, CHARACTER EXPANSION FACTOR,
CHARACTER SPACING and TEXT COLOUR INDEX. Non-

defined entries use the attributes as specified by TEXT

INDEX 1.
TEXT COLOUR INDEX 1
TEXT FONT AND PRECISION *) 0, STRING
TEXT INDEX 1
TEXT PATH RIGHT
TRANSFORMATION MATRIX 1.00.00.0
0.01.00.0
UNIT RESOLUTION 4
UPDATE REGENERATION FLAG POSTPONE
VISIBILITY FLAG VISIBLE

WORKSTATION VIEWPORT *) The largest square which fits into the display area (see

Figure C.9).

WORKSTATION WINDOW *) (0.0, 0.0) and (1.0, 1.0)

*) The default WORKSTATION WINDOW and WORKSTATION VIEWPORT set by the primitive SET DEFAULTS shall affect
only the requested entries in the workstation state lists of all open workstations.

C.10 Conformance
Conformance to a standard means that all of its requirements are met.

GDS addresses those devices which are capable of processing the encoded graphics primitives defined in it. Such
devices can vary from each other depending on the application for which they have been specifically designed. To take
this into account, GDS provides a set of primitives grouped in levels in a manner consistent with the GKS levels.

Therefore, conformance to GDS means conformance to 