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Annex  C

Data Syntax II for international interactive Videotex service
(This annex forms an integral part of this Recommendation)

Recommendation T.101     (11/94)

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

General

C.1 Introduction

VIDEOTEX systems are text communication systems with the capability of a given level of pictorial 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.1.1 Coding principles

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 data and ’Videotex Service Control Element’ (VSCEs) which contains the data.
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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 VPCEs have been provisionally assigned:

TERMINAL FACILITY IDENTIFIER US 2/0 and US 2/1
Define DRCS US 2/3
Define COLOUR US 2/6
Define FORMAT US 2/13
TIMING CONTROL US 2/14
RESET US 2/15
ALPHAMOSAIC display data US <any character from column 4-7>
Reserved3) US 3/0
GEOMETRIC display data (3D) US 3/1
GEOMETRIC display data (2D) US 3/2
PHOTOGRAPHIC pixel data US 3/4
PHOTOGRAPHIC table data US 3/5
SOUND US 3/11
Reserved4) US 3/12
TELESOFTWARE (Processable) data US 3/14
TRANSPARENT data US 3/15

US is the UNIT SEPARATOR control and is coded 1/15.

C.1.1.2 Use of 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 data field 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 default).

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 area is a rectangular area of the screen within which the text and pictorial information is displayed.

The ratio of the width to the height (aspect ratio) of this area should be 4:3.

For the alphamosaic display this area is 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 area is
addressed as (1, 1).

The possibility of defining different aspect ratios is for further study.

C.1.2.2 Display structure

The theoretical structure of the display consists of the following layers in 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) US 3/0 is reserved for Geometric display data.

4) US  3/12 is reserved 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 is for further study.

C.2 References

– ETS Standard 300 072, Terminal Equipment (TE) – Videotex Presentation Layer protocol – Videotex
Presentation Layer data Syntax.

– ETS Standard 300 073, Terminal Equipment (TE) – Videotex Presentation Layer protocol – Videotex
Presentation Layer data Syntax – Geometric display.

– ETS Standard 300 074, Terminal Equipment (TE) – Videotex Presentation Layer protocol – Videotex
Presentation Layer data Syntax – Transparent data.

– ETS Standard 300 075, Terminal Equipment (TE) – Videotex processable data.

– ETS Standard 300 076, Terminal Equipment (TE) – Videotex – Terminal Facility Identifier (TFI).

– CCITT Recommendation T.50, International Alphabet No 5.

– CCITT Recommendation T.51, Latin based coded character sets for telematic services.

– CCITT Recommendation T.52, Non-latin based coded character sets for telematic services.

– CCITT Recommendation F.300, Videotex service.

– CCITT Recommendation T.100, International information exchange for interactive videotex.

– ISO Standard 2022 (Rev.86), Code Extension Techniques for use with the ISO 7-bit and 8-bit coded
character set.

– ISO Standard 6937, Information processing – Coded character sets for text communication.

– ISO Standard 6429.2, Draft Standard – Additional control functions for character imaging devices.

– ISO Standard 9036, Information processing – 7-bit coded Arabic character set for information
interchange (ASMO 449).

– CEPT Recommendation T/SF 59, International Videotex Service.

– Chinese Standard GB 2312-80, Coded Chinese Graphic Character Set for Information Interchange.

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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Part 1 – Alphamosaic display

C.1 Description

C.1.1 Introduction

Data sent to the terminal are used to generate alphamosaic displays in which text and graphic characters are displayed,
usually in a fixed 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 is the 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 is the 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 also apply
to spacing display characters (including space) inserted by control commands.

serial attributes: Serial attributes are set between markers on a row. 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 via the ’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, usually 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 a row (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.1.2 Theoretical Terminal Model

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

C.1.2.1 Description

The theoretical terminal model is based on a separation between the visual content of the page and its structure. It can be
described as if 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 all 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 serial 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, is written on a row 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. This is achieved by invoking the appropriate Parallel or Serial C1 set.

The invocation of a Parallel or Serial C1 set will cause the mode of operation of the terminal to switch. Thus in the Serial
mode any parallel attributes locked to the cursor will have no effect. Their effect will be restored when the Parallel mode
is re-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 delete markers.

C.1.2.3 Layered structure

The alphamosaic display area acts as if it were composed of 2 independent layers:

– A full 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 0 of this Recommendation, geometric and photographic layers may exist between the full screen
background layer and the defined display area character layer.

C.1.2.4 Action of Attributes on 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 row 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 Attributes and 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.



Recommendation T.101     (11/94) 193

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

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.1.3.4 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.

Colour of resultant display

ATTRIBUTE SETTINGS
FOREGROUND

and
BACKGROUND

FOREGROUND/BACKGROUND FOREGROUND BACKGROUND underline colour

Normal (b) c b

Normal

NORMAL (c) Transp. (b) c a

Normal (b) a b

Transparent

(c) Transp. (b) a a

Normal (b) b c

Normal

INVERT (c) Transp. (b) a c

Normal (b) b b

Transparent

(c) Transp. (c) a a

Foreground of defined display area character layer (c)

Background of the defined display area character layer (b)

Full screen background layer (a)
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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.1.3.5 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 phase

– 33% ON, 3rd phase

 at about 2 Hz

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.1.3.9 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 is
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) the designation of the screen area inside which a scroll operation is to be executed;

2) the execution 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 rows is 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 is relative to the defined display area and 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.1.4 Rules for 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 a row.

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 controls is 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.1.5 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. This is independent of the current mode of operation of the terminal.
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Table C.2/T.101 – Default Initiation

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

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.

Default set

Full screen
background
and device

controls

Defined
display area
background

Defined
display area
foreground

Cursor
parallel

attributes

Markers
Colour table
and Scrolling

area

Session start x x xa) x x x

   CS x xa) x x x

   APA x

   APH x

Full Row Attribute controls xb)

   CAN xc)

a) Default graphic character is SPACE.
b)  For the related attribute in the row.
c) All the markers on the right side of the active position up to the end of the row.

 Full screen
background

Defined display area
background and cursor

Defined display area
foreground and cursor Markers

Colour
table Scrolling

 Black Transparent Colour white Off Colour

Normal size Table 1

Unboxed Implicit

Not concealed Scrolling

Steady active

Non-lined No defined

Not inverted scrolling

Non-protected area

Unmarked
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C.1.5.4 Default Colour Map

See Table C.4.

Table C.4/T.101 – RED, GREEN and BLUE components of Default Colour Map

C.1.5.5 Default Device Controls

Cursor – Off

Recording Device – Stop

Hard Copy Device – Stop

Auxiliary Device – Off

Display Device – On

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

8a) 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

a) If this entry (No. 8) is defined as BLACK (as it is for default) it will be interpreted as TRANSPARENT.
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C.1.5.6 Default Graphic Sets

G0 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
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Figure C.2/T.101 – Colour cone
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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.2.1 Character Repertoire

The character repertoire consists of a fixed repertoire of alphanumeric characters, mosaic characters and line drawing
characters. This fixed 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 alphanumeric repertoire consists of a fixed repertoire of 232 Latin alphabetic characters, 69 Greek alphabetic
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 G0 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

LA01 a Small a G0 6/1

LA02 A Capital A G0 4/1

LA11 á Small a with acute accent G2 4/2 G0 6/1

LA12 Á Capital A with acute accent G2 4/2 G0 4/1

LA13 à Small a with grave accent G2 4/1 G0 6/1

LA14 À Capital A with grave accent G2 4/1 G0 4/1

LA15 â Small a with circumflex G2 4/3 G0 6/1

LA16 Â Capital A with circumflex G2 4/3 G0 4/1

LA17 ä Small a with diaeresis or umlaut G2 4/8 G0 6/1

LA18 Ä Capital A with diaeresis or umlaut G2 4/8 G0 4/1

LA19 ã Small a with tilde G2 4/4 G0 6/1

LA20 Ã Capital A with tilde G2 4/4 G0 4/1

LA23 ù Small a with breve G2 4/6 G0 6/1

LA24 � Capital A with breve G2 4/6 G0 4/1

LA27 å Small a with ring G2 4/10 G0 6/1

LA28 Å Capital A with ring G2 4/10 G0 4/1

LA31 î Small a with macron G2 4/5 G0 6/1

LA32 � Capital A with macron G2 4/5 G0 4/1

LA43 ü Small a with ogonek G2 4/14 G0 6/1

LA44 ´ Capital A with ogonek G2 4/14 G0 4/1

LA51 æ Small æ diphthong G2 7/1

LA52 Æ Capital Æ diphthong G2 6/1

LB01 b Small b G0 6/2

LB02 B Capital B G0 4/2

LC01 c Small c G0 6/3

LC02 C Capital C G0 4/3

LC11 c Small c with acute accent G2 4/2 G0 6/3

LC12 C Capital C with acute accent G2 4/2 G0 4/3

LC15 � Small c with circumflex G2 4/3 G0 4/1

LC16 � Capital C with circumflex G2 4/3 G0 4/1

LC21 � Small c with caron G2 4/15 G0 6/3

LC22 ô Capital C with caron G2 4/15 G0 4/3

LC29 � Small c with dot G2 4/7 G0 6/3
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LC30 � Capital C with dot G2 4/7 GO 4/3

LC41 ç Small c with cedilla G2 4/11 G0 6/3

LC42 Ç Capital C with cedilla G2 4/11 G0 4/3

LD01 d Small d G0 6/4

LD02 D Capital D G0 4/4

LD21 ê or d' Small d with caron G2 4/15 G0 6/4

LD22 ý Capital D with caron G2 4/15 G0 4/4

LD61 d Small d with stroke G2 7/2

LD62 D Capital D with stroke, Icelandic eth G2 6/2

LD63 � Small eth, Icelandic G2 7/3

LE01 e Small e G0 6/5

LE02 E Capital E G0 4/5

LE11 é Small e with acute accent G2 4/2 G0 6/5

LE12 É Capital E with acute accent G2 4/2 G0 4/5

LE13 è Small e with grave accent G2 4/1 G0 6/5

LE14 È Capital E with grave accent G2 4/1 G0 4/5

LE15 ê Small e with circumflex G2 4/3 G0 6/5

LE16 Ê Capital E with circumflex G2 4/3 G0 4/5

LE17 ë Small e with diaeresis or umlaut G2 4/8 G0 6/5

LE18 Ë Capital E with diaeresis or umlaut G2 4/8 G0 4/5

LE21 � Small e with caron G2 4/15 G0 6/5

LE22 í Capital E with caron G2 4/15 G0 4/5

LE29 � Small e with dot G2 4/7 G0 6/5

LE30 � Capital E with dot G2 4/7 G0 4/5

LE31 e Small e with macron G2 4/5 G0 6/5

LE32 E
–

Capital E with macron G2 4/5 G0 4/5

LE43 ò Small e with ogonek G2 4/14 G0 6/5

LE44 � Capital E with ogonek G2 4/14 G0 4/5

LF01 f Small f G0 6/6

LF02 F Capital F G0 4/6

LG01 g Small g G0 6/7

LG02 G Capital G G0 4/7

LG11 g Small g with acute accent G2 4/2 G0 6/7

LG15 � Small g with circumflex G2 4/3 G0 6/7

LG16 � Capital G with circumflex G2 4/3 G0 4/7

LG23 � Small g with breve G2 4/6 G0 6/7

LG24 � Capital G with breve G2 4/6 G0 4/7

LG29 � Small g with dot G2 4/7 G0 6/7
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LG30 � Capital G with dot G2 4/7 G0 4/7

LG42 G Capital G with cedilla G2 4/11 G0 4/7

LH01 h Small h G0 6/8

LH02 H Capital H G0 4/8

LH15 � Small h with circumflex G2 4/3 G0 6/8

LH16   Capital H with circumflex G2 4/3 G0 4/8

LH61 h Small h with stroke G2 7/4

LH62 H Capital H with stroke G2 6/4

LI01 i Small i G0 6/9

LI02 I Capital I G0 4/9

LI11 í Small i with acute accent G2 4/2 G0 6/9

LI12 Í Capital I with acute accent G2 4/2 G0 4/9

LI13 ì Small i with grave accent G2 4/1 G0 6/9

LI14 Ì Capital I with grave accent G2 4/1 G0 4/9

LI15 î Small i with circumflex G2 4/3 G0 6/9

LI16 Î Capital I with circumflex G2 4/3 G0 4/9

LI17 ï Small i with diaeresis or umlaut G2 4/8 G0 6/9

LI18 Ï Capital I with diaeresis or umlaut G2 4/8 G0 4/9

LI19 ó Small i with tilde G2 4/4 G0 6/9

LI20 i Capital I with tilde G2 4/4 G0 4/9

LI30 I Capital I with dot G2 4/7 G0 4/9

LI31 ö Small i with macron G2 4/5 G0 6/9

LI32 I
–

Capital I with macron G2 4/5 G0 4/9

LI43 ú Small i with ogonek G2 4/14 G0 6/9

LI44 � Capital I with ogonek G2 4/14 G0 4/9

LI51 j Small ij ligature G2 7/6

LI52 J Capital IJ ligature G2 6/6

LI61 õ Small i without dot G2 7/5

LJ01 j Small j G0 6/10

LJ02 J Capital J G0 4/10

LJ15 � Small j with circumflex G2 4/3 G0 6/10

LJ16 � Capital J with circumflex G2 4/3 G0 4/10

LK01 k Small k G0 6/11

LK02 K Capital K G0 4/11

LK41 k Small k with cedilla G2 4/11 G0 6/11

LK42 K Capital K with cedilla G2 4/11 G0 4/11

LK61 K Small k, Greenlandic G2 7/0

LL01 l Small l G0 6/12
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LL02 L Capital L G0 4/12

LL11 ¡ Small l with acute accent G2 4/2 G0 6/12

LL12 ¢ Capital L with acute accent G2 4/2 G0 4/12

LL21 l’ or £ Small l with caron G2 4/15 G0 6/12

LL22 L’ or ¤ Capital L with caron G2 4/15 G0 4/12

LL41 ¥ Small l with cedilla G2 4/11 G0 6/12

LL42 ¦ Capital L with cedilla G2 4/11 G0 4/12

LL61 l Small l with stroke G2 7/8

LL62 L Capital L with stroke G2 6/8

LL63 · Small l with middle dot G2 7/7

LL64 ¶ Capital L with middle dot G2 6/7

LM01 m Small m G0 6/13

LM02 M Capital M G0 4/13

LN01 n Small n G0 6/14

LN02 N Capital N G0 4/14

LN11 n Small n with acute accent G2 4/2 G0 6/14

LN12 N Capital N with acute accent G2 4/2 G0 4/14

LN19 ñ Small n with tilde G2 4/4 G0 6/14

LN20 Ñ Capital N with tilde G2 4/4 G0 4/14

LN21 ð Small n with caron G2 4/15 G0 6/14

LN22 ÷ Capital N with caron G2 4/15 G0 4/14

LN41 ¨ Small n with cedilla G2 4/11 G0 6/14

LN42 © Capital N with cedilla G2 4/11 G0 6/14

LN61 Ø Small eng, Lapp G2 7/14

LN62 Ù Capital eng, Lapp G2 6/14

LN63 n' Small n with apostrophe G2 6/15

LO01 o Small o G0 6/15

LO02 O Capital O G0 4/15

LO11 ó Small o with acute accent G2 4/2 G0 6/15

LO12 Ó Capital O with acute accent G2 4/2 G0 4/15

LO13 ò Small o with grave accent G2 4/1 G0 6/15

LO14 Ò Capital O with grave accent G2 4/1 G0 4/15

LO15 ô Small o with circumflex G2 4/3 G0 6/15

LO16 Ô Capital O with circumflex G2 4/3 G0 4/15

LO17 ö Small o with diaeresis or umlaut G2 4/8 G0 6/15

LO18 Ö Capital O with diaeresis or umlaut G2 4/8 G0 4/15

LO19 õ Small o with tilde G2 4/4 G0 6/15

LO20 Õ Capital O with tilde G2 4/4 G0 4/15
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LO25 ë Small o with double acute accent G2 4/13 G0 6/15

LO26 û Capital O with double acute accent G2 4/13 G0 4/15

LO31 o Small o with macron G2 4/5 G0 6/15

LO32 O
–

Capital O with macron G2 4/5 G0 4/15

LO51 œ Small ligature G2 7/10

LO52 Œ Capital ligature G2 6/10

LO61 ø Small o with slash G2 7/9

LO62 Ø Capital O with slash G2 6/9

LP01 p Small p G0 7/0

LP02 P Capital P G0 5/0

LQ01 q Small q G0 7/1

LQ02 Q Capital Q G0 5/1

LR01 r Small r G0 7/2

LR02 R Capital R G0 5/2

LR11 r Small r with acute accent G2 4/2 G0 7/2

LR12 R Capital R with acute accent G2 4/2 G0 5/2

LR21 ª Small r with caron G2 4/15 G0 7/2

LR22 « Capital R with caron G2 4/15 G0 5/2

LR41 ¬ Small r with cedilla G2 4/11 G0 7/2

LR42 ­ Capital R with cedilla G2 4/11 G0 5/2

LS01 s Small s G0 7/3

LS02 S Capital S G0 5/3

LS11 s Small s with acute accent G2 4/2 G0 7/3

LS12 S Capital S with acute accent G2 4/2 G0 5/3

LS15 ® Small s with circumflex G2 4/3 G0 7/3

LS16 ¯ Capital S with circumflex G2 4/3 G0 5/3

LS21 ° Small s with caron G2 4/15 G0 7/3

LS22 ± Capital S with caron G2 4/15 G0 5/3

LS41 q Small s with cedilla G2 4/11 G0 7/3

LS42 Q Capital S with cedilla G2 4/11 G0 5/3

LS61 β Small sharp s, German G2 7/11

LT01 t Small t G0 7/4

LT02 T Capital T G0 5/4

LT21 m Small t with caron G2 4/15 G0 7/4

LT22 M Capital T with caron G2 4/15 G0 5/4

LT41 f Small t with cedilla G2 4/11 G0 7/4

LT42 F Capital T with cedilla G2 4/11 G0 5/4

LT61 t Small t with stroke G2 7/13
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LT62 T Capital T with stroke G2 6/13

LT63 p Small thorn, Icelandic G2 7/12

LT64 P Capital thorn, Icelandic G2 6/12

LU01 u Small u G0 7/5

LU02 U Capital U G0 5/5

LU11 ú Small u with acute accent G2 4/2 G0 7/5

LU12 Ú Capital U with acute accent G2 4/2 G0 5/5

LU13 ù Small u with grave accent G2 4/1 G0 7/5

LU14 Ù Capital U with grave accent G2 4/1 G0 5/5

LU15 û Small u with circumflex G2 4/3 G0 7/5

LU16 Û Capital U with circumflex G2 4/3 G0 5/5

LU17 ü Small u with diaeresis or umlaut G2 4/8 G0 7/5

LU18 Ü Capital U with diaeresis or umlaut G2 4/8 G0 5/5

LU19 é Small u with tilde G2 4/4 G0 7/5

LU20 è Capital U with tilde G2 4/4 G0 5/5

LU23 µ Small u with breve G2 4/6 G0 7/5

LU24 § Capital U with breve G2 4/6 G0 5/5

LU25 ì Small u with double acute accent G2 4/13 G0 7/5

LU26 ø Capital U with double acute accent G2 4/13 G0 5/5

LU27 � Small u with ring G2 4/10 G0 7/5

LU28 � Capital U with ring G2 4/10 G0 5/5

LU31 � Small u with macron G2 4/5 G0 7/5

LU32 U
–

Capital U with macron G2 4/5 G0 5/5

LU43 þ Small u with ogonek G2 4/14 G0 7/5

LU44 u Capital U with ogonek G2 4/14 G0 5/5

LV01 v Small v G0 7/6

LV02 V Capital V G0 5/6

LW01 w Small w G0 7/7

LW02 W Capital W G0 5/7

LW15 w Small w with circumflex G2 4/3 G0 7/7

LW16 W Capital W with circumflex G2 4/3 G0 5/7

LX01 x Small x G0 7/8

LX02 X Capital X G0 5/8

LY01 y Small y G0 7/9

LY02 Y Capital Y G0 5/9 

LY11 y Small y with acute accent G2 4/2 G0 7/9

LY12 Y Capital Y with acute accent G2 4/2 G0 5/9

LY15 ñ Small y with circumflex G2 4/3 G0 7/9
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LY16 ï Capital Y with circumflex G2 4/3 G0 5/9

LY17 ÿ Small y with diaeresis or umlaut G2 4/8 G0 7/9

LY18 Ÿ Capital Y with diaeresis or umlaut G2 4/8 G0 5/9

LZ01 z Small z G0 7/10

LZ02 Z Capital Z G0 5/10

LZ11 z Small z with acute accent G2 4/2 G0 7/10

LZ12 Z Capital Z with acute accent G2 4/2 G0 5/10

LZ21 a Small z with caron G2 4/15 G0 7/10

LZ22 A Capital Z with caron G2 4/15 G0 5/10

LZ29 b Small z with dot G2 4/7 G0 7/10

LZ30 B Capital Z with dot G2 4/7 G0 5/10

Greek alphabetic characters

NOTE – The G0 set is shown in Table C.13. The G2 set is shown in Table C.9.

Code

ID Graphic Name or description Set Position Set Position

GA01 a Small letter Alpha G0 6/1

GA02 A Capital letter Alpha G0 4/1

GA11 ù Small letter Alpha with accent G2 4/2 G0 6/1

GA12 � Capital letter Alpha with accent G2 4/2 G0 4/1

GB01 b Small letter Beta G0 6/2

GB02 B Capital letter Beta G0 4/2

GG01 g Small letter Gamma G0 6/3

GG02 G Capital letter Gamma G0 4/3

GD01 d Small letter Delta G0 6/4

GD02 D Capital letter Delta G0 4/4

GE01 e Small letter Epsilon G0 6/5

GE02 E Capital letter Epsilon G0 4/5

GE11 � Small letter Epsilon with accent G2 4/2 G0 6/5

GE12 í Capital letter Epsilon with accent G2 4/2 G0 4/5

GZ01 z Small letter Zeta G0 6/6

GZ02 Z Capital letter Zeta G0 4/6

GE61 h Small letter Eta G0 6/7

GE62 H Capital letter Eta G0 4/7

GE63 ÷ Small letter Eta with accent G2 4/2 G0 6/7

GE64 û Capital letter Eta with accent G2 4/2 G0 4/7

GT61 q Small letter Theta G0 6/8
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GT62 Q Capital letter Theta G0 4/8

GI01 i Small letter Iota G0 6/9

GI02 I Capital letter Iota G0 4/9

GI11 ó Small letter Iota with accent G2 4/2 G0 6/9

GI12 õ Capital letter Iota with accent G2 4/2 G0 4/9

GI17 ú Small letter Iota with diaeresis G2 4/8 G0 6/9

GI18 ö Capital letter Iota with diaeresis G2 4/8 G0 4/9

GI33 ð Small letter Iota with accent and diaeresis G2 4/0 G0 6/9

GK01 k Small letter Kappa G0 6/10

GK02 K Capital letter Kappa G0 4/10

GL01 l Small letter Lambda G0 6/11

GL02 L Capital letter Lambda G0 4/11

GM01 m Small letter Mu G0 6/12

GM02 M Capital letter Mu G0 4/12

GN01 n Small letter Nu G0 6/13

GN02 N Capital letter Nu G0 4/13

GX01 x Small letter Xi G0 6/14

GX02 X Capital letter Xi G0 4/14

GO01 o Small letter Omicron G0 6/15

GO02 O Capital letter Omicron G0 4/15

GO11 ñ Small letter Omicron with accent G2 4/2 G0 6/15

GO12 ï Capital letter Omicron with accent G2 4/2 G0 4/15

GP01 p Small letter Pi G0 7/0 

GP02 P Capital letter Pi G0 5/0 

GR01 r Small letter Rho G0 7/1 

GR02 R Capital letter Rho G0 5/1 

GS01 s Small letter Sigma G0 7/3 

GS02 S Capital letter Sigma G0 5/3 

GS03 V Small letter final Sigma G0 7/2

GT01 t Small letter Tau G0 7/4 

GT02 T Capital letter Tau G0 5/4 

GY01 u Small letter Upsilon G0 7/5 

GY02 U Capital letter Upsilon G0 5/5 

GY11 é Small letter Upsilon with accent G2 4/2 G0 7/5

GY12 ê Capital letter Upsilon with accent G2 4/2 G0 5/5

GY17 � Small letter Upsilon with diaeresis G2 4/8 G0 7/5
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GY18 ý Capital letter Upsilon with diaeresis G2 4/8 G0 5/5

GY33 � Small letter Upsilon with accent and diaeresis G2 4/0 G0 7/5

GF01 f Small letter Phi G0 7/6

GF02 F Capital letter Phi G0 5/6

GH01 c Small letter Khi G0 7/7

GH02 C Capital letter Khi G0 5/7

GP61 y Small letter Psi G0 7/8

GP62 Y Capital letter Psi G0 5/8

GO61 w Small letter Omega G0 7/9

GO62 W Capital letter Omega G0 5/9

GO63 ë Small letter Omega with accent G2 4/2 G0 7/9

GO64 þ Capital letter Omega with accent G2 4/2 G0 5/9

Arabic alphabetic characters

NOTE – The G0 set is shown in Table C.14.

Code

ID Graphic Name or description Set Position

AH61 © Arabic letter hamzah G0 4/01

ª Arabic letter maddah on alef G0 4/02

« Arabic letter hamzah on alef G0 4/03

¬ Arabic letter hamzah on waw G0 4/04

­ Arabic letter hamzah under alef G0 4/05

z Arabic letter hamzah on ya G0 4/06

AX33 ¯ Arabic letter alef G0 4/07

AB01 ° Arabic letter ba G0 4/08

± Arabic letter ta marbutah G0 4/09

AT01 ² Arabic letter ta G0 4/10

AT61 ³ Arabic letter tha G0 4/11

AG23 ´ Arabic letter jeem G0 4/12

AH29 µ Arabic letter ha G0 4/13

AH61 ¶ Arabic letter kha G0 4/14

AD01 · Arabic letter dal G0 4/15

AD61 ¸ Arabic letter thal G0 5/00

AR01 ¹ Arabic letter ra G0 5/01

AZ01 º Arabic letter zain G0 5/02
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AS01 » Arabic letter seen G0 5/03

AS21 ¼ Arabic letter sheen G0 5/04

AS29 ½ Arabic letter sad G0 5/05

AD29 ¾ Arabic letter dad G0 5/06

AT29 ¿ Arabic letter tah G0 5/07

AZ29 À Arabic letter dhah G0 5/08

Á Arabic letter ain G0 5/09

AG61 Â Arabic letter ghain G0 5/10

SM49 � Arabic tatweel G0 6/00

AF01 É Arabic letter fa G0 6/01

AQ01 Ê Arabic letter qaf G0 6/02

AK01 Ë Arabic letter caf G0 6/03

AL01 Ì Arabic letter lam G0 6/04

AM01 Í Arabic letter meem G0 6/05

AN01 Î Arabic letter noon G0 6/06

AH01 Ï Arabic letter ha G0 6/07

AW01 Ð Arabic letter waw G0 6/08

Ñ Arabic letter alef maqsurah G0 6/09

AY01 Ò Arabic letter ya G0 6/10

AA31 Ó Arabic letter fathatan G0 6/11

AU31 Ô Arabic letter dammatan G0 6/12

AI31 Õ Arabic letter kasratan G0 6/13

AA01 Ö Arabic letter fathah G0 6/14

AU01 × Arabic letter dammah G0 6/15

AI01 Ø Arabic letter kasrah G0 7/00

Ù Arabic letter shaddah G0 7/01

Ú Arabic letter sukun G0 7/02

Hebrew alphabetic characters

NOTE – The G0 set is shown in Table C.14.

Code

ID Graphic Name or description Set Position

HX33 È Hebrew letter alef G1 6/00

HB01 É Hebrew letter bet G1 6/01

HG01 Ê Hebrew letter gimel G1 6/02
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HD01 Ë Hebrew letter dalet G1 6/03

HH01 Ì Hebrew letter he G1 6/04

HW01 Í Hebrew letter vav G1 6/05

HZ01 Î Hebrew letter zayin G1 6/06

HH45 Ï Hebrew letter het G1 6/07

HT45 Ð Hebrew letter tet G1 6/08

HY01 Ñ Hebrew letter yod G1 6/09

HK61 Ò Hebrew letter final kaf G1 6/10

HK01 Ó Hebrew letter kaf G1 6/11

HL01 Ô Hebrew letter lamed G1 6/12

HM61 Õ Hebrew letter final mem G1 6/13

HM01 Ö Hebrew letter mem G1 6/14

HN61 × Hebrew letter final nun G1 6/15

HN01 Ø Hebrew letter nun G1 7/00

HS01 Ù Hebrew letter samekh G1 7/01

HX35 Ú Hebrew letter ayin G1 7/02

HP61 Û Hebrew letter final pe G1 7/03

HP01 Ü Hebrew letter pe G1 7/04

HS61 Ý Hebrew letter final tsadi G1 7/05

HS45 Þ Hebrew letter tsadi G1 7/06

HQ01 ß Hebrew letter qof G1 7/07

HR01 à Hebrew letter resh G1 7/08

HS21 á Hebrew letter shin G1 7/09

HT01 â Hebrew letter tav G1 7/10

Non-alphabetic characters

Chinese Ideographic characters

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

Decimal digits

Code

ID Graphic Name or description Set Position

ND01 1 Digit 1 G0 3/1

ND02 2 Digit 2 G0 3/2

ND03 3 Digit 3 G0 3/3

ND04 4 Digit 4 G0 3/4
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ND05 5 Digit 5 G0 3/5

ND06 6 Digit 6 G0 3/6

ND07 7 Digit 7 G0 3/7

ND08 8 Digit 8 G0 3/8

ND09 9 Digit 9 G0 3/9

ND10 0 Digit 0 G0 3/0

Currency signs

Code

ID Graphic Name or description Set Position

SC01 ¤ General currency sign G2 2/3

(G0 2/4)

SC02 £ Pound sign G2 2/3

SC03 $ Dollar sign G2 2/4

SC04 ¢ Cent sign G2 2/2

SC05 ¥ Yen sign G2 2/5

Punctuation marks5)

Code

ID Graphic Name or description Set Position

SP01 Space Gx 2/0

SP02 ! Exclamation mark G0 2/1

SP03 ¡ Inverted exclamation mark G2 2/1

SP04 " Quotation mark G0 2/2

SP05 ' Apostrophe G0 2/7

SP06 (6) Left parenthesis G0 2/8

SP07 ) Right parenthesis G0 2/9

SP08 ,7) Comma G0 2/12

SP10 - Hyphen or minus sign G0 2/13

SP11 . Full stop, period G0 2/14

SP12 / Solidus G0 2/15

SP13 : Colon G0 3/10

SP14 ;7) Semicolon G0 3/11

SP15 ?7) Question mark G0 3/15

SP16 ¿ 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
one while in 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 « Angle quotation mark left G2 2/11

SP18 » Angle quotation mark right G2 3/11

SP19 ‘ Single quotation mark left G2 2/9

SP20 ’ Single quotation mark right G2 3/9

SP21 “ Double quotation mark left G2 2/10

SP22 ” Double quotation mark right G2 3/10

Arithmetic signs

Code

ID Graphic Name or description Set Position

SA01 + Plus sign G0 2/11

SA02 ± Plus/minus sign G2 3/1

SA03 <8) Less-than sign G0 3/12

SA04 = Equals sign G0 3/13

SA05 >8) Greater-than sign G0 3/14

SA06 ÷ Divide sign G2 3/8

SA07 × Multiply sign G2 3/4

Subscripts and Superscripts

Code

ID Graphic Name or description Set Position

NS01 1 Superscript 1 G2 5/1

NS02 2 Superscript 2 G2 3/2

NS03 3 Superscript 3 G2 3/3

Fractions

Code

ID Graphic Name or description Set Position

NF01 ½ Fraction one half G2 3/13

NF04 ¼ Fraction one quarter G2 3/12

NF05 ¾ Fraction three quarters G2 3/14

_______________
8) See Footnote 6.
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Miscellaneous symbols

Code

ID Graphic Name or description Set Position

SM01 # Number sign G0 2/3

G2 2/6

SM02 % Percent sign G0 2/5

SM03 & Ampersand G0 2/6

SM04 * Star G0 2/10

SM05 @ Commercial at G0 4/0

SM06 [9) Left square bracket G0 5/11

SM07 \ Reverse solidus G0 5/12

SM08 ]9) Right square bracket G0 5/13

SM11 {9) Left curly bracket G0 7/11

SM12 — Central horizontal bar jointive G2 5/0

SM13 | Central vertical bar jointive G0 7/12

SM14 }9) Right curly bracket G0 7/13

SM17 µ Micro sign G2 3/5

SM18 Ω Ohm sign G2 6/0

SM19 ° Degree sign G2 3/0

SM20 º Ordinal indicator, masculine G2 6/11

SM21 ª Ordinal indicator, feminine G2 6/3

SM24 ¶ Section sign G2 2/7

SM25 ÷ Paragraph sign, pilcrow G2 3/6

SM26 • Middle dot G2 3/7

SM30 ← Leftward arrow G2 2/12

SM31 → Rightward arrow G2 2/14

SM32 ↑ Upward arrow G2 2/13

SM33 ↓ Downward arrow G2 2/15

SM34 Delete Gx 7/15

SM35  Registered mark symbol G2 5/2

SM36  Copyright symbol G2 5/3

SM37  Trade mark symbol G2 5/4

SM38 \ Musical symbol G2 5/5

_______________
9) See Footnote 6.
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SM39 4 One eighth G2 5/12

SM40 5 Three eighths G2 5/13

SM41 6 Five eighths G2 5/14

SM42 7 Seven eighths G2 5/15

SM43 ^ Arrowhead upwards G0 5/14

SM44 \ Upper reverse solidus G0 6/0

SM45  Left vertical bar jointive G1 4/14

SM46  Right vertical bar jointive G1 5/14

SM47 ¯ Upper bar G0 7/14

SM48 _ Lower bar G0 5/15

Diacritical marks (as displayed when used in conjunction with SPACE)

Code

ID Graphic Name or description Set Position

SD11 ´ Acute accent G2 4/2

SD13 ` Grave accent G2 4/1

SD15 ^ Circumflex G2 4/3

SD17 ¨ Umlaut or diaeresis G2 4/8

SD19 ß Tilde G2 4/4

SD21 ç Caron G2 4/15

SD23 á Breve G2 4/6

SD25 ´´ Double acute accent G2 4/13

SD27 ã Ring G2 4/10

SD29 É Dot G2 4/7

SD31 à Macron G2 4/5

SD33 ′̈ Diaeresis with acute accent G2 4/0

SD41 ¸ Cedilla G2 4/11

SD43 æ Ogonek G2 4/14

Arabic diacritics (as displayed in conjunction with SPACE)

Code

ID Graphic Name or description Set Position

DA10 Ó Arabic fathatan G0 6/11

DA11 Ô Arabic dammatan G0 6/12

DA12 Õ Arabic kasratan G0 6/13

DA13 Ö Arabic fathah G0 6/14

DA14 × Arabic dammah G0 6/15
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DA15 Ø Arabic kasrah G0 7/00

DA16 Ù Arabic shaddah G0 7/01

DA17 Ú Arabic sukun G0 7/02

C.2.1.2 Mosaic Graphics

In addition to the alphanumeric 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 and
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.

T0821680-95/d90

Contiguous Block
Mosaic

Separated Block 
Mosaic

Contiguous 
Smoothed Mosaic

Separated
Smoothed Mosaic

FIGURE ...[D90] = 3 CM
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Block Mosaic Graphics

MG01 G1 2/1

MG02 G1 2/2

MG03 G1 2/3

MG04 G1 2/4

MG05 G1 2/5

MG06 G1 2/6

MG07 G1 2/7

MG08 G1 2/8

MG09 G1 2/9

MG10 G1 2/10

MG11 G1 2/11

MG12 G1 2/12

MG13 G1 2/13

MG14 G1 2/14

MG15 G1 2/15

T0823330-95/d91

MG19 G1 3/3

MG18 G1 3/2

MG17 G1 3/1

MG16 G1 3/0

)$ 'RAPHIC 3ET 0OSITION

#ODE

FIGURE ...[D91] = 3 CM
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MG28 G1 3/12

MG29 G1 3/13

MG30 G1 3/14

MG31 G1 3/15

MG32 G1 6/0

MG33 G1 6/1

MG34 G1 6/2

MG35 G1 6/3

MG36 G1 6/4

MG37 G1 6/5

T0823340-95/d92

MG27 G1 3/11

MG26 G1 3/10

MG25 G1 3/9

MG24 G1 3/8

MG23 G1 3/7

MG22 G1 3/6

MG21 G1 3/5

MG20 G1 3/4

MG41 G1 6/9

MG40 G1 6/8

MG39 G1 6/7

MG38 G1 6/6

)$ 'RAPHIC 3ET 0OSITION

#ODE

FIGURE ...[D92] = 3 CM
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MG50 G1 7/2

MG51 G1 7/3

MG52 G1 7/4

MG53 G1 7/5

MG54 G1 7/6

MG55 G1 7/7

MG56 G1 7/8

MG57 G1 7/9

MG58 G1 7/10

MG59 G1 7/11

MG49 G1 7/1

MG48 G1 7/0

MG47 G1 6/15

MG46 G1 6/14

MG45 G1 6/13

MG44 G1 6/12

MG43 G1 6/11

MG42 G1 6/10

MG60 G1 7/12

MG61 G1 7/13

MG62 G1 7/14

MG63 G1 5/15

T0823350-95/d93

)$ 'RAPHIC 3ET 0OSITION

#ODE

FIGURE ...[D93] = 3 CM
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Smoothed Mosaic Graphics

G1 4/12

G1 4/13

G1 5/13

G1 5/12

G1 5/11

T0821730-95/d94

G1 4/11

G1 4/10

G1 4/9

G1 4/8

G1 4/7

G1 4/6

G1 4/5

G1 4/4

G1 4/3

G1 4/2

G1 4/1

SG01 G1 4/0

SG02

SG03

SG04

SG05

SG06

SG07

SG08

SG09

SG10

SG11

SG12

SG13

SG14

SG15

SG16

SG17

)$ 'RAPHIC 3ET 0OSITION

#ODE

FIGURE ...[D94] = 3 CM
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G3 6/1

G3 6/2

G3 6/3

G3 6/4

G3 6/5

G3 6/6

G3 6/7

G3 6/8
T0821740-95/d95

G3 6/0

G1 5/0

G1 5/1

G1 5/2

G1 5/3

G1 5/4

G1 5/5

G1 5/6

G1 5/7

G1 5/8

G1 5/9

SG18 G1 5/10

SG19

SG20

SG21

SG22

SG23

SG24

SG25

SG26

SG27

SG28

SG29

SG30

SG31

SG32

SG33

SG34

SG35

SG36

SG37

)$ 'RAPHIC 3ET 0OSITION

#ODE

FIGURE ...[D95] = 3 CM



220 Recommendation T.101     (11/94)

7/7

7/8

7/9

7/10

7/11

7/12

7/13

7/6

7/5

7/4

7/3

7/1

7/0

6/13

6/12

6/11

6/10

G3 6/9SG38

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

7/2

T0821750-95/d96

SG39

SG40

SG41

SG42

SG43

SG44

SG45

SG46

SG47

SG48

SG49

SG50

SG51

SG52

SG53

SG54

SG55

SG56

)$ 'RAPHIC 3ET 0OSITION

#ODE

FIGURE ...[D96] = 3 CM
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Line Drawing Graphics

4/12

5/0

5/1

5/2

5/3

5/4

5/5

4/11

4/10

4/9

4/8

4/6

4/5

4/4

4/3

4/2

4/1

G3 4/0DG01

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

DG02

DG03

DG04

DG05

DG06

DG07

DG08

DG09

DG10

DG11

DG12

DG13

DG14

DG15

DG16

DG17

DG18

DG19

DG20

4/7

5/6

T0821760-95/d97

G3

)$ 'RAPHIC 3ET 0OSITION

#ODE

FIGURE ...[D97] = 3 CM
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2/1

2/2

2/3

2/4

2/5

2/6

2/7

4/15

4/15

4/14

4/13

5/13

5/12

5/11

5/10

5/9

5/8

G3 5/7DG21

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G1

G3

G3

G3

G3

G3

G3

G3

DG22

DG23

DG24

DG25

DG26

DG27

DG28

DG29

DG30

DG31

DG32

DG33

DG34

DG35

DG36

DG37

DG38

DG39

DG40

5/14

2/8

T0821770-95/d98

G3

)$ 'RAPHIC 3ET 0OSITION

#ODE

FIGURE ...[D98] = 3 CM
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3/1

3/2

3/3

3/4

3/5

3/6

3/7

3/0

3/11

3/12

3/13

3/15

2/15

2/13

2/12

2/11

2/10

G3 2/9DG41

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

G3

DG42

DG43

DG44

DG45

DG46

DG47

DG48

DG49

DG50

DG51

DG52

DG53

DG54

DG55

DG56

DG57

DG58

DG59

DG60

3/14

3/8

T0821780-95/d99

G3

)$ 'RAPHIC 3ET 0OSITION

#ODE

FIGURE ...[D99] = 3 CM
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3/9

3/10

5/15

G3

G3

G3

DG61

DG62

DG63

DG64 6/14G3

DG65 6/15

T0821790-95/d100

G3

)$ 'RAPHIC 3ET 0OSITION

#ODE

FIGURE ...[D100] = 3 CM

C.2.2 Format Effector Repertoire

Abbreviation Name and definition

APA 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.

APB 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.

APF 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.

APD 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.

APU ACTIVE POSITION UP

A format effector which causes the active position to move to the equivalent
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.

APR ACTIVE POSITION RETURN

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



Recommendation T.101     (11/94) 225

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 all character positions
to be filled with spaces with all attributes set to the default conditions as described
in C.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 a row 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.) remain in 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
serial attribute control function is transmitted.

RMS RELEASE MOSAIC

Causes the action of HOLD MOSAIC to be stopped.

C.2.3 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.2.3.1 FOREGROUND COLOUR Controls

a) 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.

b) 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 is implicit 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.

c) 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 Controls

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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c) 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 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.

C.2.3.3 LINING Controls

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

Abbreviation Name and definition

STL START LINING

Applies the LINED attribute.

SPL STOP LINING

Stops the application of the LINED attribute.

C.2.3.4 SIZE Controls

a) Full screen and full row controls

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

Abbreviation Name and definition

NSZ NORMAL-SIZE

Applies the NORMAL-SIZE attribute.

b) Serial and parallel controls

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

Abbreviation Name and definition

NSZ NORMAL-SIZE

Applies the NORMAL-SIZE attribute.

DBH DOUBLE-HEIGHT

Applies the DOUBLE-HEIGHT attribute.
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DBW DOUBLE-WIDTH

Applies the DOUBLE-WIDTH attribute.

DBS DOUBLE-SIZE

Applies the 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.2.3.5 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

Applies the 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:

State controls:

Abbreviation Name and definition

FSH FLASH

Applies the normal flash state.

STD STEADY

Cancels the application of any FLASH attribute.

IVF INVERTED FLASH

Applies the inverted flash state.

RIF REDUCED INTENSITY FLASH (flash between colour tables)

Applies the reduced intensity flash state.

Rate controls:

Abbreviation Name and definition

FF1 FAST FLASH 1

Applies the 1st phase of three-phase flash.

FF2 FAST FLASH 2

Applies the 2nd phase of three-phase flash.

FF3 FAST FLASH 3

Applies the 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 left.
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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

Applies the CONCEAL attribute.

STC STOP CONCEAL

Causes the concealed 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

Applies the CONCEAL attribute.

STC STOP CONCEAL

Stops the application of the CONCEAL attribute.

At full screen and full row level there is 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

Applies the INVERT attribute.

NPO NORMAL POLARITY

Stops the application of the INVERT attribute.

b) Serial controls

None.

C.2.3.8 WINDOW/BOX 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

SBX START BOX

Applies the WINDOW/BOX attribute.

EBX END BOX

Stops the application of the WINDOW/BOX attribute.
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C.2.3.9 MARKING controls
Recommendation T.101     (11/94)

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

Applies the 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

Applies the 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 a scrolling area

DSA DELETE SCROLLING AREA

Deletes all or part of a scrolling area.
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C.2.3.12 Execution of scrolling

a) 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 to row 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, allowing the active position in to move
across the border of a scrolling area.

AIS ACTIVATE IMPLICIT SCROLLING

This restores the implicit scrolling effect of format effectors.

b) 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 COLOUR TABLE 1

Invokes 1st colour table.

CT2 COLOUR TABLE 2

Invokes 2nd colour table.

CT3 COLOUR TABLE 3

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.



234 Recommendation T.101     (11/94)

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 STRlNG (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 0; the end of the string is indicated by the (n + l)th 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 is used 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 subsequent 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.2.4 Device control function repertoire

C.2.4.1 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.2.4.5 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 all sets (G0, 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 a library to the G0, G1, G2 and G3 sets is, in accordance with ISO 2022, the same for
both the 8-bit and 7-bit environment.

C.3.1 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 alters the meaning of a limited number of
contiguously following bit combinations.
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CSI 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
contiguously 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 CSI-introduce functions is described below:

C.3.1.2 Invocation functions (7-bit environment)

Abbreviation Name and Definition

SO SHIFT OUT

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

SI SHIFT IN

Invokes the G0 set into columns 2-7 of the code table.

LS2 LOCKING SHIFT 2

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

LS3 LOCKING SHIFT 3

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

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.3.1.3 Invocation functions (8-bit environment)

Abbreviation Name and Definition

LS0 LOCKING SHIFT 0

Invokes the G0 set into columns 2-7 of the code table.

LS1 LOCKING SHIFT 1

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

LS1R LOCKING SHIFT 1 RIGHT

Invokes the G1 set into columns 10-15 of the code table.

LS2 LOCKING SHIFT 2

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

LS2R LOCKING SHIFT 2 RIGHT

Invokes the G2 set into columns 10-15 of the code table.

LS3 LOCKING SHIFT 3

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

LS3R LOCKING SHIFT 3 RIGHT

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 G0 set. The supplementary set of alphanumeric characters is designated
the G2 set.

The first supplementary set of mosaic characters is designated the L set and is invoked by controls in the serial C1 set.

The second supplementary set of mosaic characters is designated the G1 set.

The third supplementary set of mosaic characters is designated the G3 set. In the 8-bit environment the G0 set is invoked
into columns 2-7 and the G2 set is invoked into columns 10-14 of the ’in use’ code table.

C.3.2 The Primary 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.3.2.1 Parameters for 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 a two or four character parameter. All the characters are within the range 4/010) 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.

The first 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 vertically 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 left-
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 a two byte sequence with 12 useful bits, the first byte carrying the most significant bits.

_______________
10) Addressing row 0 is for private use.
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Table C.5/T.101 – The primary control function set (default C0 set)

 a)  This code is also used for the Unit Separator (US) control.

b7  0  0  0  0  1  1  1  1

b6 0 0 1 1 0 0 1 1

b5 0 1 0 1 0 1 0 1 

b4 b3 b2 b1 0 1 2 3 4 5 6 7
0 0 0 0 0 NUL

0 0 0 1 1 CON

0 0 1 0 2 RPT

0 0 1 1 3
0 1 0 0 4 COF

0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8 APB CAN

1 0 0 1 9 APF SS2

1 0 1 0 10 APD

1 0 1 1 11 APU ESC

1 1 0 0 12 CS

1 1 0 1 13 APR SS3

1 1 1 0 14 SO APH

1 1 1 1 15 SI APAa)

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 The supplementary 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 forø 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 The serial supplementary control function set (see Table C.6)

This set is designated by the sequence ESC 2/2 4/0.

C.3.3.2 The parallel supplementary control function set (see Table C.7)

This set is designated by the sequence ESC 2/2 4/1.

C.3.3.3 CSI 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 (n + l)th following occurrence of SRS with a parameter
value of 0, the active position is moved to the character position following the graphic character presented.

Representation: CSI Ps 5/1 1

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 is used to specify one or more variants for the presentation of subsequent text, the parameter values are:

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

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

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

3 Each of the graphic characters in the graphic character set(s) in use which is one of left/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.

5 The following graphic character is presented in its isolated form.

6 The following graphic character is presented in its initial form.

7 The following graphic character is presented in its final form.

8 The following graphic character is presented in its medial form.

9 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.

10 Where the bit combination 02/l4 is intended to represent a decimal mark in a decimal number it shall be
presented by means of the graphic symbol COMMA.

11 Vowels are presented above or below the preceding character.

12 Vowels are presented after the preceding character.

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

14 Contextual shape determination of Arabic scripts excluding all Arabic ligatures.

15 Cancels the effect of parameter values 3 and 4.

16 Vowels are not presented.

FNT 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:

0 Primary font

1 First altemative font

2 Second altemative font

3 Third altemative font

4 Fourth altemative font

5 Fifth altemative font

6 Sixth alternative font

7 Seventh alternative font
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8 Eighth altemative font

9 Ninth altemative font

Ps2 identifies the character font according to some register which is to be established.

SGR Select Graphic Rendition

Representation: CSI Ps 6/13

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)

1 Bold or increased intensity

2 Faint, decreased intensity or second color

3 Italicized

4 Underlined

5 Slowly blinking (less then 150 per minute)

6 Rapidly blinking (150 per minute or more)

7 Negative image

8 Concealed characters

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

10 Primary (default) font

1l First alternative font

12 Second alternative font

13 Third alternative font

14 Fourth alternative font

15 Fifth alternative font

16 Sixth alternative font

17 Seventh alternative font

15 Eighth alternative font

19 Ninth alternative 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 CClTT Recommendation T.61, 1984)

27 Positive image

28 Revealed characters

29 Not crossed out
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30 Black display

31 Red display

32 Green display

33 Yellow display

34 Blue display

35 Magenta display

36 Cyan display

37 White display

38 (Reserved for future standardization)

39 Default display colour (implementation defined)

40 Black background

41 Red background

42 Green background

43 Yellow background

44 Blue background

45 Magenta background

46 Cyan background

47 White background

48 (Reserved for future standardization)

49 Default background colour (implementation defined)

50 (Reserved for cancelling the effect of the rendering aspect established by parameter 26)

51 Framed

52 Encircled

53 Overlined

54 Not framed, not encircled

55 Not overlined

56 (Reserved for future standardization)

57 (Reserved for future standardization)

58 (Reserved for future standardization)

59 (Reserved for future standardization)

60 Ideogram underline or right side line

61 Ideogram double underline or double right side line

62 Ideogram overline or left side line

63 Ideogram double overline or left side line

64 Ideogram stress marking

65 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

b7  0  0  0  0  1  1  1  1

b6 0 0 1 1 0 0 1 1

b5 0 1 0 1 0 1 0 1 

b4 b3 b2 b1 0 1 2 3 4 5 6 7
0 0 0 0 0 ABK MBK

0 0 0 1 1 ANR MSR

0 0 1 0 2 ANG MSG

0 0 1 1 3 ANY MSY

0 1 0 0 4 ANB MSB

0 1 0 1 5 ANM MSN

0 1 1 0 6 ANC MSC

0 1 1 1 7 ANW MSW

1 0 0 0 8 FSH CDY

1 0 0 1 9 STD SPL

1 0 1 0 10 EBX STL

1 0 1 1 11 SBX CSI

1 1 0 0 12 NSZ BBO

1 1 0 1 13 DBH NBD

1 1 1 0 14 DBW HMS

1 1 1 1 15 DBS RMS
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Table C.7/T.101 – The parallel supplementary control function set

b7  0  0  0  0  1  1  1  1

b6 0 0 1 1 0 0 1 1

b5 0 1 0 1 0 1 0 1 

b4 b3 b2 b1 0 1 2 3 4 5 6 7
0 0 0 0 0 BKF BKB

0 0 0 1 1 RDF RDB

0 0 1 0 2 GRF GRB

0 0 1 1 3 YLF YLB

0 1 0 0 4 BLF BLB

0 1 0 1 5 MGF MGB

0 1 1 0 6 CNF CNB

0 1 1 1 7 WHF WHB

1 0 0 0 8 FSH CDY

1 0 0 1 9 STD SPL

1 0 1 0 10 EBX STL

1 0 1 1 11 SBX CSI

1 1 0 0 12 NSZ NPO

1 1 0 1 13 DBH IPO

1 1 1 0 14 DBW TRB

1 1 1 1 15 DBS STC
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C.3.4 The coding of graphic characters

C.3.4.1 Code sets

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

1) 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.

2) The supplementary set of alphanumeric characters (see Table C.9)

This set contains three types of characters:

– 4/0 to 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.

– 6/0 to 7/14

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.

– 2/1 to 3/15 and 5/0 to 5/15

Non-alphabetic characters which are used in addition to those in the primary set.

3) The first 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.

4) The second 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.

5) The third 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.

6) The Greek 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.

7) The Arabic 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.

8) The Hebrew supplementary set (see Table C.15)

This consists of the non dotted Hebrew characters.

9) The Chinese 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) 10 from 1  to 10  and 10 Chinese numbers
from (–) to (+).
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Numeric characters

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

Latin alphabet

There are 52 latin letters, including 26 upper case from A to Z and 26 lower case from a to 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 Α to Ω and 24 lower case from α to ω.

Russian alphabet

There are 66 russian letters, including 33 upper case from A to Q and 33 lower case from a to q.

Chinese Phonetic symbols

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

Chinese phonetic-annotated letters

There are 37 letters for Chinese-annotated letters, from  to .

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 ISO A4 page as shown in the following table.

Columns 1 to 19 20 to 38 39 to 57 58 to 76 77 to 94

Rows

1 to 19 1 2 3 4 5

20 to 38 6 7 8 9 10

39 to 57 11 12 13 14 15

58 to 76 16 17 18 19 20

77 to 94 21 22 23 24 25
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Table C.8/T.101 – The primary set of graphic characters (default G0 set)

b7  0  0  0  0  1  1  1  1

b6 0 0 1 1 0 0 1 1

b5 0 1 0 1 0 1 0 1 

b4 b3 b2 b1 0 1 2 3 4 5 6 7
0 0 0 0 0 SP 0 @ P ‘ p
0 0 0 1 1 ! 1 A Q a q
0 0 1 0 2 " 2 B R b r
0 0 1 1 3 # 3 C S c s
0 1 0 0 4 ¤ 4 D T d t
0 1 0 1 5 % 5 E U e u
0 1 1 0 6 & 6 F V f v
0 1 1 1 7 ' 7 G W g w
1 0 0 0 8 ( 8 H X h x
1 0 0 1 9 ) 9 I Y i y
1 0 1 0 10 * : J Z j z
1 0 1 1 11 + ; K [ k {
1 1 0 0 12 , < L \ l |
1 1 0 1 13 - = M ] m }
1 1 1 0 14 . > N ^ n ~
1 1 1 1 15 / ? O # /_ o

# /_
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)

b7  0  0  0  0  1  1  1  1

b6 0 0 1 1 0 0 1 1

b5 0 1 0 1 0 1 0 1 

b4 b3 b2 b1 0 1 2 3 4 5 6 7
0 0 0 0 0 ° ~ – Ω K

0 0 0 1 1 ¡ ± ` ¹ Æ æ

0 0 1 0 2 ¢ ² � ® Ð d
0 0 1 1 3 £ ³ Þ ©

a
ð

0 1 0 0 4 $ × ß ™ H h

0 1 0 1 5 ¥ µ à \ Ý
0 1 1 0 6 # ¶ á J j
0 1 1 1 7 § • â L l
1 0 0 0 8 ¤ ÷ � ¶ ·

1 0 0 1 9 ‘ ’ � Ø ø
1 0 1 0 10 “ ” ã Œ œ
1 0 1 1 11 « » ä

o
β

1 1 0 0 12 ← ¼ 4 P Ú

1 1 0 1 13 ↑ ½ å 5 T t

1 1 1 0 14 → ¾ æ 6 Ù Ø

1 1 1 1 15 ↓ ¿ ç 7 ′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)

b7  0  0  0  0  1  1  1  1

b6 0 0 1 1 0 0 1 1

b5 0 1 0 1 0 1 0 1 

b4 b3 b2 b1 0 1 2 3 4 5 6 7
0 0 0 0 0 @ P

0 0 0 1 1 A Q

0 0 1 0 2 B R

0 0 1 1 3 C S

0 1 0 0 4 D T

0 1 0 1 5 E U

0 1 1 0 6 F V

0 1 1 1 7 G W

1 0 0 0 8 H X 

1 0 0 1 9 I Y 

1 0 1 0 10 J Z 

1 0 1 1 11 K ← 

1 1 0 0 12 L 1 

1 1 0 1 13 M → 

1 1 1 0 14 N ↑ 
1 1 1 1 15 O _ #

_ # 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)

b7  0  0  0  0  1  1  1  1

b6 0 0 1 1 0 0 1 1

b5 0 1 0 1 0 1 0 1 

b4 b3 b2 b1 0 1 2 3 4 5 6 7
0 0 0 0 0
0 0 0 1 1
0 0 1 0 2
0 0 1 1 3
0 1 0 0 4
0 1 0 1 5
0 1 1 0 6
0 1 1 1 7
1 0 0 0 8
1 0 0 1 9
1 0 1 0 10
1 0 1 1 11
1 1 0 0 12
1 1 0 1 13
1 1 1 0 14
1 1 1 1 15
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Table C.12/T.101 – The third supplementary set of mosaic characters (default G3 set)

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.

b7  0  0  0  0  1  1  1  1

b6 0 0 1 1 0 0 1 1

b5 0   1 0 1 0 1 0 1 

b4 b3 b2 b1 0 1 2 3 4 5 6 7
0 0 0 0 0

0 0 0 1 1
0 0 1 0 2

0 0 1 1 3
0 1 0 0 4

0 1 0 1 5

0 1 1 0 6

0 1 1 1 7

1 0 0 0 8

1 0 0 1 9

1 0 1 0 10

1 0 1 1 11
1 1 0 0 12

1 1 0 1 13

1 1 1 0 14
1 1 1 1 15

Empty positions in the table denote bit combinations reserved for future standardization
and shall not be used.
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Table C.13/T.101 – The Greek primary set of graphic characters

b7  0  0  0  0  1  1  1  1

b6 0 0 1 1 0 0 1 1

b5 0 1 0 1 0 1 0 1 

b4 b3 b2 b1 0 1 2 3 4 5 6 7
0 0 0 0 0 0 @ P ‘ p
0 0 0 1 1 ! 1 A R a r
0 0 1 0 2 " 2 B b V
0 0 1 1 3 # 3 G S g s
0 1 0 0 4 ¤ 4 D T d t
0 1 0 1 5 % 5 E U e u
0 1 1 0 6 & 6 Z F z f
0 1 1 1 7 ' 7 H C h c
1 0 0 0 8 ( 8 Q Y q y
1 0 0 1 9 ) 9 I W i w
1 0 1 0 10 * : K k
1 0 1 1 11 + ; L [ l {
1 1 0 0 12 , < M \ m |
1 1 0 1 13 - = N ] n }
1 1 1 0 14 . > X ^ x ¯
1 1 1 1 15 / ? O _ o

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 (Σ).

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

b7  0  0  0  0  1  1  1  1

b6 0 0 1 1 0 0 1 1

b5 0 1 0 1 0 1 0 1 

b4 b3 b2 b1 0 1 2 3 4 5 6 7
0 0 0 0 0 0 @ ¸ Ç Ø
0 0 0 1 1 ! 1 © ¹ É Ù
0 0 1 0 2 " 2 ª º Ê Ú
0 0 1 1 3 # 3 « » Ë
0 1 0 0 4 ¤ 4 ¬ ¼ Ì
0 1 0 1 5 % 5 ­ ½ Í
0 1 1 0 6 & 6 º ¾ Î
0 1 1 1 7 ' 7 ¯ ¿ Ï
1 0 0 0 8 ( 8 ° À Ð
1 0 0 1 9 ) 9 ± Á Ñ
1 0 1 0 10 * : ² Â Ò
1 0 1 1 11 + ; ³ ] Ó }
1 1 0 0 12 , > ´ \ Ô |
1 1 0 1 13 - = µ [ Õ {
1 1 1 0 14 . < ¶ ^ Ö ~
1 1 1 1 15 / ? · _ ×

These code positions are reserved for further standardization.



254 Recommendation T.101     (11/94)

Table C.15/T.101 – The Hebrew supplementary set of graphic characters

b7  0  0  0  0  1  1  1  1

b6 0 0 1 1 0 0 1 1

b5 0 1 0 1 0 1 0 1 

b4 b3 b2 b1 0 1 2 3 4 5 6 7
0 0 0 0 0 È Ø
0 0 0 1 1 É Ù
0 0 1 0 2 Ê Ú
0 0 1 1 3 Ë Û
0 1 0 0 4 Ì Ü
0 1 0 1 5 Í Ý
0 1 1 0 6 Î Þ
0 1 1 1 7 Ï ß
1 0 0 0 8 Ð à
1 0 0 1 9 Ñ á
1 0 1 0 10 Ò â
1 0 1 1 11 Ó
1 1 0 0 12 Ô
1 1 0 1 13 Õ
1 1 1 0 14 Ö
1 1 1 1 15 ×

These code positions are reserved for further standardization.
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T0814430-93/d104

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

Part 1

File name:

FIGURE  C.16/T.101...[D104] =  21  CM
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T0814440-93/d105

ς

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

Part 2

FIGURE  C.16/T.101...[D105] =   21  CM
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T0814450-93/d106

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

Part 3

FIGURE  C.16/T.101...[D106] = 21 CM
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T0814460-93/d107

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

Part 4

FIGURE  C.16/T.101...[D107] =   21  CM



Recommendation T.101     (11/94) 259

T0814470-93/d108

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

Part 5

FIGURE  C.16/T.101...[D108] =  21  CM
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T0814480-93/d109

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

Part 6

FIGURE  C.16/T.101...[D109] =  21  CM
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T0814490-93/d110

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

Part 7

FIGURE  C.16/T.101...[D110] =     21 CM
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T0814500-93/d111

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

Part 8

FIGURE  C.16/T.101...[D111] =  21  CM
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T0814510-93/d112

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

Part 9

FIGURE  C.16/T.101...[D112] =  21  CM
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T0814520-93/d113

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

Part 10

FIGURE  C.16/T.101...[D113] =  21  CM
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T0814530-93/d114

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

Part 11

FIGURE  C.16/T.101...[D114] =   21 CM
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T0814540-93/d115

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

Part 12

FIGURE  C.16/T.101...[D115] =   21  CM
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T0814550-93/d116

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

Part 13

FIGURE  C.16/T.101...[D116] =   21  CM
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T0814560-93/d117

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

Part 14

FIGURE  C.16/T.101...[D117] =  21  CM
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T0814570-93/d118

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

Part 15

FIGURE  C.16/T.101...[D118] =   21  CM
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T0814580-93/d119

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

Part 16

FIGURE  C.16/T.101...[D119] =   21  CM
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T0814590-93/d120

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

Part 17

FIGURE  C.16/T.101...[D120] =   21  CM
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T0814600-93/d121

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

Part 18

FIGURE  C.16/T.101...[D121] =    21 CM
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T0814610-93/d122

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

Part 19

FIGURE  C.16/T.101...[D122] =   21  CM
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T0814620-93/d123

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

Part 20

FIGURE  C.16/T.101...[D123] =  21  CM
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T0814630-93/d124

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

Part 21

FIGURE  C.16/T.101...[D124] =  21  CM
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T0814640-93/d125

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

Part 22

FIGURE  C.16/T.101...[D125] =    21  CM
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T0814650-93/d126

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

Part 23

FIGURE  C.16/T.101...[D126] =  21  CM
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T0814660-93/d127

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

Part 24

FIGURE  C.16/T.101...[D127] =   11.5  CM

C.3.4.2 The coding of characters with diacritical marks

This applies only to Latin or Greek characters.

Each of these characters is 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 bit-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 letters 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 (G0) to G0

ESC 2/9 4/0 Latin Primary set of graphic characters (G0) to G1

ESC 2/10 4/0 Latin Primary set of graphic characters (G0) to G2

ESC 2/11 4/0 Latin Primary set of graphic characters (G0) to G3

ESC 2/8 6/3 Secondary supplementary set of mosaic characters (G1) to G0

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 G0

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 G0
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 G0
ESC 2/9 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.3.4.5 Designation of the arabic primary set

ESC 2/8 6/11 Arabic Primary set of graphic characters to G0
ESC 2/9 6/11 Arabic Primary set of graphic characters to G1
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 Chinese coded ideogram set for communication to G0
ESC 2/4 2/9 4/5 Chinese coded 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 Chinese graphic DRCS to G0
ESC 2/9 2/0 4/1 Chinese graphic DRCS to G1
ESC 2/10 2/0 4/1 Chinese graphic DRCS to G2
ESC 2/11 2/0 4/1 Chinese graphic DRCS to G3

C.3.4.7.3 Designation of the chinese character DRCS

ESC 2/8 2/0 4/0 Chinese character DRCS to G0
ESC 2/9 2/0 4/0 Chinese character DRCS to G1
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.3.5 Supplementary attribute and qualified area controls

C.3.5.1 Serial control STOP CONCEAL

Abbreviation Name and Coding

STC STOP CONCEAL CSI  4/2

C.3.5.2 Full screen and full row attributes

The attributes:
FOREGROUND COLOUR
BACKGROUND COLOUR
LINED
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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 Fe is the attribute control character from the parallel C1 set in the 7-bit environment

ie Fe is 4/1 for Red foreground

C.3.5.3 Marking controls

Abbreviation Name and Coding

MMS MARKED MODE START
Full screen control CSI 3/0 5/3
Full row control CSI 3/1 5/3
Serial or parallel control CSI 3/2 5/3

MMT MARKED MODE STOP
Full screen control CSI 3/0 5/4
Full row control CSI 3/1 5/4
Serial or parallel control CSI 3/2 5/4

C.3.5.4 Protecting controls

Abbreviation Name and Coding

PMS PROTECTED MODE START
Full screen control CSI 3/0 5/0
Full row control CSI 3/1 5/0
Serial or parallel control CSI 3/2 5/0

PMC PROTECTED MODE CANCEL
Full screen control CSI 3/0 5/1
Full row control CSI 3/1 5/1
Serial or parallel control CSI 3/2 5/1

PMI PROTECTED MODE IDLE
Serial or parallel control CSI 3/2 5/2

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 Definition of a scrolling area

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

CSI <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: 5/5 for CREATE SCROLLING AREA

5/6 for DELETE SCROLLING AREA

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

C.3.5.6 Colour table controls

The coding of the colour table invocation controls is as follows:

Abbreviation Name and Coding

CT1 COLOUR TABLE 1 CSI 3/0 4/0

CT2 COLOUR TABLE 2 CSI 3/1 4/0

CT3 COLOUR TABLE 3 CSI 3/2 4/0

CT4 COLOUR TABLE 4 CSI 3/3 4/0

C.3.5.7 Additional FLASH Controls

The additional FLASH controls are coded as follows:

Abbreviation Name and Coding

IVF INVERTED FLASH CSI 3/0 4/1

RIF REDUCED INTENSITY FLASH CSI 3/1 4/1

FF1 FAST FLASH 1 CSI 3/2 4/1

FF2 FAST FLASH 2 CSI 3/3 4/1

FF3 FAST FLASH 3 CSI 3/4 4/1

ICF INCREMENT FLASH CSI 3/5 4/1

DCF DECREMENT FLASH CSI 3/6 4/1

C.3.6 Device controls

C.3.6.1 Cursor controls

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

C.3.6.2 Supplementary device controls

Abbreviation Name and Coding

RDW RECORDING DEVICE WAIT ESC 3/5

RDS RECORDING DEVICE START ESC 3/6

RDT RECORDING DEVICE STOP ESC 3/7

HCW HARD COPY WAIT ESC 3/8

HCS HARD COPY START ESC 3/9

HCT HARD COPY STOP ESC 3/10

DDO DISPLAY DEVICE ON ESC 3/12

DDF DISPLAY DEVICE OFF ESC 3/13

ADO AUXILIARY DEVICE ON ESC 3/14

ADF AUXILIARY DEVICE OFF ESC 3/15

SCU SCROLL UP CSI 3/0   6/0

SCD SCROLL DOWN CSI 3/1   6/0

AIS ACTIVATE IMPLICIT SCROLLING CSI 3/2   6/0

DIS DEACTIVATE IMPLICIT SCROLLING CSI 3/3   6/0

EBU 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 General

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

C.3.7.2 Coding of code extension control functions

Abbreviation Name and Coding

SI 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 1/13

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 ISO 2022, i.e the G0 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

LS0 LOCKING SHIFT 0 0/15

LS1 LOCKING SHIFT 1 0/14

 LS1R 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 3 RIGHT ESC 7/12

SS2 SINGLE SHIFT 1/9

SS3 SINGLE SHIFT 3 1/13
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T0821840-95/d128

Figure C.3/T.101 – Code extension in a 7-bit environment
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T0821850-95/d129

Figure C.4/T.101 – Code extension in an 8-bit environment
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Appendix I
(to Part 1 of Annex C to Recommendation T.101)

Identification system

1) 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.

2) Each identifier consists of two letters and two digits.

3) The first letter indicates the alphabet, the language, etc.

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

5) 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.

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

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

8) The numbering principle is 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 A 0 1
| | | |
| | | |_ For alphabetic characters:
| | | | odd digit = small letter;
| | | | even digit = capital letter.
| | | |
| | | |_ If C, N or S in first position:
| | | no special meaning.
| | |
| | |_ For alphabetic characters:
| | | 0 = letter without diacritical mark;
| | | 1, 2 or 3 = letter with diacritical mark above it;
| | | 4 = letter with diacritical mark below it;
| | | 5 = diphthong or ligature;
| | | 6 = special form.
| | |
| | |_ If C, N or S in first 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 a non-Latin letter.
| |
| |_ If C in first position:
| | E = code extension control function;
| | F = format effector;
| | P = presentation control function;
| | M = other control function.
| |
| |_ If N in first position:
| | D = decimal digit;
| | F = fraction;
| | S = subscript or superscript
| |
| |_ If S in first 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 = special graphic character;
|_ A = Arabic alphabetic character
|_ G = Greek alphabetic character.
|_ H = Hebrew alphabetic character

FIGURE  C.5/T.101 – Identification system
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Appendix II
(to Part 1 of Annex C to Recommendation T.101)

Example of time dependency in the unified alphamosaic model

EXAMPLE  1

ABCD EFG

ABCD EFG

T0821860-95/d130

Full screen blue

Full screen green

White on
blue

White on
yellow

White on 
green

White on
yellow

Codes:

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

Full screen green background

FIGURE Annex II/T.101...[D130] =  11.5 CM
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EXAMPLE 2

A B C D E F G   H I J K

T0821870-95/d131
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FIGURE Annex II/T.101...[D131] =   21 CM
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C.1 Introduction
Recommendation T.101     (11/94)

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-bit
environment. In addition, the code tables are structured in accordance with ISO 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 GKS multiple workstation interface is provided in this annex.

C.3 References

– ISO 7942, Information processing – Graphical Kernel System (GKS) functional description.

– ISO 646, Information 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, Information processing – Computer graphics – Metafile for the storage and transfer of
picture description information.

– CCITT Rec. T.101, International interworking for Videotex services.

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

T0821880-95/d132
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Figure C.1/T.101 – Model describing the GKS environment and its interfaces
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C.4 Definitions and Abbreviations

This clause contains the definition and abbreviations of terms used in this annex.
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C.4.1 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 area twice as wide as it is high.

aspect source flag (ASF): An indicator (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.

bundle index: An index 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 equal 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 alternatives.

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 a particular 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 addressable points of a display 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 a workstation independent manner, but can have workstation dependent effects.

display image; picture: A collection of display elements that are represented together on a display 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 a display, the paper in a plotter.)
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domain ring: A mechanism for defining the ring used in encoding incremental mode coordinate data.

echo: The immediate 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 area interior style and fill area style index.

font: A family or assortment of characters of a given 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 special geometric
workstation capabilities such as curve drawing.

GKS instance: A combination of GKS and one or more graphics configurations.

graphical kernel 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 device is available.

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

rotation: Turning all 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 (translation), 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 points in normalized device coordinates.

text: A display element consisting of a character string.

text bundle table: A table associating specific values for all 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.

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

trigger: A physical device or set of devices which an operator can use to indicate significant moments in time.

valuator device: A logical input device providing a real number.

view surface: (See display surface.)

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

workstation: 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.

workstation 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.

C.4.2 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 IMMediately

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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C.5 General description

This clause provides a description of all the concepts involved 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 I lists all the primitives
defined in this annex and specifies which are mandatory and which are optional.

C.5.1 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.

T0821890-95/d133

Polylines Polymarkers Texte
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Another text

Fill area Cell array GDPOne m
ore

Figure C.2/T.101 – Examples of display elements

FIGURE  C.2/T/101...[D133] (T0821890) = 9 CM
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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 POLYLINE)
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 a table 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 individually 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 initial 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
as follows:

– 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.

– If the 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.
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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 POLYLINE INDEX
LINE TYPE
LINE WIDTH SCALE FACTOR
POLYLINE COLOUR INDEX
LINE TYPE ASF
LINE WIDTH SCALE FACTOR ASF
POLYLINE COLOUR INDEX ASF
PICK IDENTIFIER

b) POLYMARKER 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

c) TEXT 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

d) FILL AREA 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

e) CELL ARRAY PICK IDENTIFIER

f) GENERALIZED DRAWING
PRIMITIVE Zero or more of the sets a) to e) except that PICK IDENTIFIER is

always an attribute.
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RECTANGLE set d)
CIRCLE set d)
CIRCULAR ARC 3 POINT set a)
CIRCULAR ARC 3 POINT CHORD set d)
CIRCULAR ARC 3 POINT PIE set d)
CIRCULAR ARC CENTRE set a)
CIRCULAR ARC CENTRE CHORD set d)
CIRCULAR ARC CENTRE PIE set d)
ELLIPSE set d)
ELLIPTIC ARC set a)
ELLIPTIC ARC CHORD set d)
ELLIPTIC ARC PIE set d)
SPLINE set 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.

C.5.1.2.1 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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– 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.

C.5.1.2.2 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 nominal 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.



302 Recommendation T.101     (11/94)

C.5.1.2.3 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:

• 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 character
body, a font base line, a font half line, a capline and a centre line (see Figure C.3).



304 Recommendation T.101     (11/94)
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FIGURE  C.3/T.101...[D134] (T0821900) = 9 CM

For monospaced fonts the character bodies of all 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 line is 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 ISO 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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Figure C.4/T.101 – Character vectors and character expansion factor
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Figure C.5/T.101 – Character spacing and text path
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Figure C.7/T.101 – Character vectors after anisotropic transformation
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Figure C.8/T.101 – Text alignment and text path
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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 functions is defined in Part 1 of this annex.

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

Abbreviation Name

SI SHIFT-IN

SO SHIFT-OUT

LS2 LOCKING SHIFT 2

LS3 LOCKING SHIFT 3

SS2 SINGLE SHIFT 2

SS3 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 functions is defined in Part 1 of this annex.

Characters in 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.

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

C.5.1.2.4 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:

– 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.

Abbreviation Name

LS0 LOCKING SHIFT 0

LS1 LOCKING SHIFT 1

LS1R LOCKING SHIFT 1 RIGHT

LS2 LOCKING SHIFT 2

LS2R LOCKING SHIFT 2 RIGHT

LS3 LOCKING SHIFT 3

LS3R LOCKING SHIFT 3 RIGHT

SS2 SINGLE SHIFT 2

SS3 SINGLE SHIFT 3
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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 (DX * DY) 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.

C.5.1.2.5 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.

C.5.1.2.6 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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use the 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.

C.5.1.2.7 Colour

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

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 as follows:

intensity  =  0.3  *  red  +  0.59  *  green  +  0.11  *  blue

and this intensity is mapped to the nearest intensity available.

C.5.2 Workstations

C.5.2.1 Graphics workstations

This annex is based on the concept of graphics workstations of GKS, which are abstractions of collections of physical
devices. The concept of workstation allows 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:

– a CRT and its associated keyboard,

– a printer,

– a diskette.

can be logically interfaced through the following workstations:

– an OUTIN workstation (CRT and keyboard);

– an OUTPUT workstation (printer);

– a workstation 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 Selecting a workstation

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.5.2.4 State variable

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) global 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
a non-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 be inquired 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 transformations

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 to +7, 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) x and y 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. Each
workstation can select independently some part of the NDC space in the range [0.0, 1.0] × [0.0, 1.0] 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, 1.0] × [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.

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
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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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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.

C.5.4 Segments

C.5.4.1 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. This feature is intended 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 transformations

Segment transformations are a mapping from NDC onto NDC. They perform translation, 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 Clipping and 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.5.4.5 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 reused
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.

T0821990-95/d143

Figure C.12/T.101 – Data flow chart for graphical output
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C.5.4.6 WISS functions and 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 segments in 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 picture changes
Recommendation T.101     (11/94)

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 pictures is allowed, 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. Deferral model control
the time at which output primitives have their visual effect. Implicit regeneration controls the time at which picture
changes have their visual effects: picture changes in general imply an alteration, 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 visual effect of each primitive will be achieved on the workstation Before the Next Interaction
Globally (BNIG), i.e. before the next interaction with a logical input device gets underway on any
workstation. If an interaction on any workstation is already underway, the visual effect will be achieved
as soon as possible. This value is meaningful in situations where all the workstations handled by an
application through a specific occurrence of GKS System are located in one graphics device.

c) BNIL

The visual 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 already 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 applies to 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) lead to 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. If 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’ is set to YES;

b) ALLOWED

Implicit regeneration of the picture is 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).
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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.5.6 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 Measures of 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 queue and 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.



324 Recommendation T.101     (11/94)

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 GKS, so this subclause is not applicable for Videotex purposes.

C.5.9 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 a workstation 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;

– a primitive 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);

c) 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: no input;

– b: REQUEST input;

– c: full input.

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) predefined bundle entries up to the required minimum;

b) line types: solid, dashed, dotted and dashed-dotted;

c) marker types: dot, plus sign, asterisk, circle and diagonal cross;

d) text precision STROKE (output levels 1 and 2);

e) interior style HOLLOW;

f) one input device for each input class (input levels b and c);

g) prompt and echo type 1 (input levels b and c).

The set of explicitly defined and non-required capabilities includes:

a) text precision STROKE (output level 0);

b) interior style SOLID, PATTERN, HATCH;

c) transformable patterns;

d) segment priority (output levels 1 and 2);

e) prompt and echo types (input levels b and c).

The set of conceptually defined and non-required capabilities includes:

a) line types other than those explicitly defined;

b) marker types other than those explicitly defined;

c) speciic generalized drawing primitives;

d) prompt and echo types different from the defined set (input levels b and c);

e) 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) basic control;

b) all primitives available at least in minimal performance;

c) use of predefined bundles only (no modification to bundles);

d) colour representation modification possible;

e) only one workstation with output capabilities available at a time;

f) suitable basic inquiries;

g) pixel readback provided (non-pixel devices may report non-processing).
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Output level 1: Basic segmentation with full output

a) all output level 0 capabilities;

b) full workstation control;

c) full output features;

d) full bundle concept;

e) multiple workstation concept;

f) basic segmentation (no Workstation Independent Segment Storage);

g) suitable inquiries.

Output level 2: Workstation Independent Segment Storage

a) all 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) all input 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

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.

Output
Input level

level a b c

0 No input, minimal control, only
predefined bundles and all output
primitives.

REQUEST input, mode setting and
initialize primitives for logical input
devices, no PICK.

SAMPLE and EVENT input, no
PICK.

1 Full output including full bundle
concept, multiple workstation con-
cept basic segmentation, (every-
thing except Workstation Independ-
ent Segment Storage).

REQUEST PICK, mode setting and
initialize for PICK.

SAMPLE and EVENT input for
PICK.

2 Workstation Independent Segment
Storage.
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Table C.4/T.101 – Minimal support required at each level

Level

CAPABILITY 0a 0b 0c 1a 1b 1c 2a 2b 2c

Colours (intensity) 1a 1b 1c 1a 1b 1c 1a 1b 1c

Line types 4a 4b 4c 4a 4b 4c 4a 4b 4c

Line widths 1a 1b 1c 1a 1b 1c 1a 1b 1c

Predefined polyline bundles 5a 5b 5c 5a 5 5 5a 5b 5c

Settable polyline bundles – – – 20 20 20 20 20 20

Marker types 5a 5b 5c 5a 5b 5c 5a 5b 5c

Marker sizes 1a 1b 1c 1a 1b 1c 1a 1b 1c

Predefined polymarker bundles 5a 5b 5c 5a 5b 5c 5a 5b 5c

Settable polymarker bundles – – – 20 20 20 20 20 20

Character vectors (see Note 1) 1a 1b 1c 1a 1b 1c 1a 1b 1c

Character expansion factors (see Note 1) 1a 1b 1c 1a 1b 1c 1a 1b 1c

String precision fonts 1a 1b 1c 1a 1b 1c 1a 1b 1c

Character precision fonts 1a 1b 1c 1a 1b 1c 1a 1b 1c

Stroke precision fonts 0a 00 00 20 20 20 20 20 20

Predefined text bundles 2a 20 20 60 60 60 60 60 60

Settable text bundles – – – 20 20 20 20 20 20

Predefined patterns (see Note 2) 1a 1b 1c 1a 1b 1c 1a 1b 1c

Settable patterns (see Notes 2 and 5) – – – 10 10 10 10 10 10

Hatch styles (see Note 3) 3a 3b 3c 3a 3b 3c 3a 3b 3c

Predefined fill area bundles 5a 5b 5c 5a 5 5 5a 5b 5c

Settable fill area bundles – – – 10 10 10 10 10 10

Segment priorities (see Note 4) – – – 20 20 20 20 20 20

Input classes – 50 50 – 60 60 – 60 60

Length of input queue (see Note 5) – – 20 – – 20 – – 20

Maximum string buffer size (characters) – 72 72 – 72 72 – 72 72

Maximum stroke buffer size (points) – 64 64 – 64 64 – 64 64

Workstations of category OUTPUT or OUTIN 1a 1b 1c 1a 1b 1c 1a 1b 1c

Workstations of category INPUT or OUTIN – 1b 1c – 1b 1c – 1b 1c

Workstation Independent Segment – – – – – – 1a 1b 1c

0 Indicates explicitly defined and non-required at the level.
– Indicates not defined at that level.

NOTES

1 Relevant only for character and string precision text.

2 Relevant only for workstation supporting pattern interior style.

3 Relevant only for workstation supporting hatch interior style.

4 Relevant only for workstation supporting segment priorities.

5 Since available resources are finite and entries have variable size, it may not always be possible to achieve the
minimal values in a particular graphics configuration.
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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 data types is given below:

Parameter data types Meaning

P Point Two NDC normalized device coordinate values representing the x and y
coordinates of a point in NDC space.

CI Colour Index Index into a table 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 Integer Number with no fractional part.

ID Identifier Name or identifier.

IX Index Pointer into a table of values other than colour indices.

M Matrix Segment transformation matrix.

REC Record Data record.

S String Sequence of characters.

V Size value Size value in NDC space.

R Real 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: I, E, R, E). nP with an unspecified number 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.6.2.1.1   OPEN WORKSTATION

Level: 0a

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.6.2.1.2   CLOSE WORKSTATION

Level: 0a

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.6.2.1.3   ACTIVATE WORKSTATION

Level: 0a

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: 0a

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.6.2.1.5   CLEAR WORKSTATION

Level: 0a

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.6.2.1.6   SET DEFAULTS

Level: 0a

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   GDS ESCAPE1

Level: 0a

Parameters: – GDS escape identifier (I)
– GDS data record (REC)

Description: The GDS ESCAPE1 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.6.2.2.1 Output drawing primitives

C.6.2.2.1.1 POLYLINE

Level: 0a

Parameters: – Point list (2..n) (nP)
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Description: A line is drawn from the starting point to the second point, ..., from the next-to-last point to the
ending point.

Related primitives: SET POLYLINE INDEX
SET ASPECT SOURCE FLAGS
SET LINE TYPE
SET LINE WIDTH SCALE FACTOR
SET POLYLINE COLOUR INDEX

Discussion: If only one point is specified, the primitive is ignored. The implementation of a zero length line
segment is implementation dependent.

C.6.2.2.1.2 POLYMARKER

Level: 0a

Parameters: – Point list (1..n) (nP)

Description: 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.

Related primitives: SET POLYMARKER INDEX
SET ASPECT SOURCE FLAGS
SET MARKER TYPE
SET MARKER SIZE SCALE FACTOR
SET POLYMARKER COLOUR INDEX

Discussion: None.

C.6.2.2.1.3 FILL AREA

Level: 0a

Parameters: – Point list (3..n) (nP)

Description: 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 P4 are considered to be outside the polygon, because the intersection count is
even (= 2). Point P2 is considered to be inside the polygon, because the intersection count is
odd (= 1). Point P1 is considered to be outside the polygon, because the intersection count is
even (= 0). The line to infinity from P1 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 all 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 is ignored.

If the list contains only colinear vertices, a straight line is drawn through them.

If all specified points coincide, a dot is displayed.

C.6.2.2.1.4 TEXT

Level: 0a

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.6.2.2.1.5 CELL ARRAY

Level: 0a

Parameters: – Parallelogram (P, Q, R) (3P)
– Number of cells in P-R direction m (I)
– Number of cells in Q-R direction n (I)
– Cell colour index list (CL)
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Description: The points P, Q and R define a parallelogram. P and Q are the end points of a diagonal of the
parallelogram. R defines a third corner.

This parallelogram is subdivided in m * n contiguous parallelograms in the following way. The side
PR of the parallelogram 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.

Related primitive: None.

Discussion: The parameters and actions of this primitive supersede any setting of any other primitive.
Specifically, individual or bundled colour specifiers are ignored.

If the number of indices in the colour index list is less than 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 is ignored.

T0822010-95/d145
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Figure C.13/T.101 – M by n parallelograms mapped onto the display surface
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C.6.2.2.1.6 GDP

Level: 0a

Parameters: – GDP identifier (I)
– Point list (nP)
– Data record (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
C.5.1.2.

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.6.2.2.1.6.1 GDP (rectangle)

Level: 0a

Parameters: – GDP identifier (I)
– (=  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: 0a

Parameters: – GDP identifier (I)
– (= 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: 0a

Parameters: – GDP identifier (I)
– (= 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: 0a

Parameters: – GDP identifier (I)
(= 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: 0a

Parameters: – GDP identifier (I)
(= 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: Same as for FILL AREA.

Discussion: If the starting point and ending point of a circular arc 3 point pie 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, the primitive is ignored.

T0822020-95/d146

Figure C.14/T.101 – GDP specifications for “arc pie” and “arc chord”

Pie Chord

FIGURE C.14/T.101...[D146] =  8.5 CM

C.6.2.2.1.6.6 GDP (circular arc centre)

Level: 0a

Parameters: – GDP identifier (I)
(= 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 POLYLINE.

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, 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: 0a

Parameters: – GDP identifier (I)
(= 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: 0a

Parameters: – GDP identifier (I)
(=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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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 pie, the
transformed points again define a circular arc centre pie in the same way as described above. This
may result in unwanted effects.

C.6.2.2.1.6.9 GDP (ellipse)

Level: 0a

Parameters: – GDP identifier (I)
(= ellipse)

– Centre point (P)
– Endpoints (X1, Y1) and (X2, Y2) (2P)

Description: 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) + DX2 *  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 t = 2 * pi, the 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.

Related primitives: Same as for FILL AREA.

Discussion: 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.6.2.2.1.6.10   GDP (elliptic arc)

Level: 0a

Parameters: – GDP identifier (I)
(= elliptic arc)

– Centre point (P)
– Endpoints (X1, Y1) and (X2, Y2) (2P)
– T_start, T_end (2R)

Description: 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.

Related primitives: Same as for POLYLINE.

Discussion: If the centre point and the endpoints coincide, a dot is displayed.
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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.6.2.2.1.6.11   GDP (elliptic arc chord)

Level: 0a

Parameters: – GDP identifier (I)
(= 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 (elliptic arc pie)

Level: 0a

Parameters: – GDP identifier (I)
(= 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: 0a

Parameters: – GDP identifier (I)
(= spline)

– Point list (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 POLYLINE.

Related primitives: Same as for POLYLINE.

Discussion: None.

C.6.2.2.2 Output primitives related to display element attributes

C.6.2.2.2.1 SET POLYLINE REPRESENTATION

Leel: 1a

Parameters: – Workstation identifier (ID)
– Polyline index (IX)
– Line type (I)
– Line width scale factor (R)
– Polyline colour index (CI)

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.6.2.2.2.2 SET POLYLINE INDEX

Level: 0a

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.6.2.2.2.3 SET LINE TYPE

Level: 0a

Parameters: – Line type (I)

(One of: SOLID, DASHED, DOTTED, DASHED-DOTTED, <other, 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'.
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Related primitives: POLYLINE
GDP (circular arc 3 point)
GDP (circular arc centre)
GDP (elliptic arc)
GDP (spline)

Discussion: If the parameter value is out of range, the default value is set.

C.6.2.2.2.4 SET LINE WIDTH SCALE FACTOR

Level: 0a

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.6.2.2.2.5 SET POLYLINE COLOUR INDEX

Level: 0a

Parameters: – Polyline colour index (CI)

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.6.2.2.2.6 SET POLYMARKER REPRESENTATION

Level: 1a

Parameters: – Workstation identifier (ID)
– Polymarker index (IX)
– Marker type (I)
– Marker size scale factor (R)
– Polymarker colour index (CI)
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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.6.2.2.2.7 SET POLYMARKER INDEX

Level: 0a

Parameters: – Polymarker index (IX)

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.6.2.2.2.8 SET MARKER TYPE

Level: 0a

Parameters: – Marker type (I)
(One of: DOT, PLUS, ASTERISK, CIRCLE, DIAGONAL CROSS, <other, 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
� CIRCLE
X DIAGONAL CROSS

Related primitives: POLYMARKER

Discussion: If the parameter value is out of range, the default value is set.

C.6.2.2.2.9 SET MARKER SIZE SCALE FACTOR

Level: 0a

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: POLYMARKER

Discussion: 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 is ignored.

C.6.2.2.2.10 SET POLYMARKER COLOUR INDEX

Level: 0a

Parameters: – Polymarker colour index (CI)

Description: 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'.

Related primitives: POLYMARKER

Discussion: If the parameter value is out of range, the default value is set.

C.6.2.2.2.11 SET FILL AREA REPRESENTATION

Level: 1a

Parameters: – Workstation identifier (ID)
– Fill area index (IX)
– Fill area interior style (E)

(One of: HOLLOW, SOLID, PATTERN, HATCH)
– Fill area style index (I)

(interior style = HATCH)
or

– Fill area style index (IX)
(interior style = PATTERN)

– Fill area colour index (CI)

Description: 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.

Related primitives: 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)

Discussion: If one or more parameters are invalid or out of range, the primitive is ignored.
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C.6.2.2.2.12 SET FILL AREA INDEX

Level: 0a

Parameters: – Fill area index (IX)

Description: The fill area 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.6.2.2.2.13 SET FILL AREA INTERIOR STYLE

Level: 0a

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.6.2.2.2.14 SET FILL AREA COLOUR INDEX

Level: 0a

Parameters: – Fill area colour index (CI)

Description: The fill area colour index is set to the value specified by the parameter.
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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’.

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)

Discussion: If the parameter value is out of range, the default value is set.

C.6.2.2.2.15 SET FILL AREA STYLE INDEX

Level: 0a

Parameters: – Fill area style index (I)
if (interior style = HATCH)
or

– Fill area style index (IX)
if (interior style = PATTERN)

Description: 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'.

Related primitive: 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

Discussion: If the parameter value is out of range, the default value is set.

C.6.2.2.2.16 SET PATTERN REPRESENTATION

Level: 1a

Parameters: – Workstation identifier (ID)
– Pattern index (IX)
– Deltax (DX) (I)
– Deltay (DY) (I)
– 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 (elliptic arc chord)
GDP (elliptic arc pie)
SET FILL AREA INTERIOR STYLE

Discussion: If one or more parameters are invalid or out of range, the primitive is ignored.

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 0, the primitive is ignored.

C.6.2.2.2.17 SET PATTERN REFERENCE POINT

Level 0a

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.6.2.2.2.18 SET PATTERN VECTORS

Level: 0a

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: 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 REFERENCE POINT

Discussion: If the two vectors are coinciding or at 180 degrees, the primitive is ignored.

C.6.2.2.2.19 SET TEXT REPRESENTATION

Level: 1a

Parameters: – Workstation identifier (ID)
– Text index (IX)
– Text font (I)
– Text precision (E)
– Character expansion factor (R)
– Character spacing (R)
– Text colour index (CI)

Description: 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.

Related primitives: TEXT
SET TEXT INDEX

Discussion: If one or more parameters are invalid or out of range, the primitive is ignored.

C.6.2.2.2.20 SET TEXT INDEX

Level: 0a

Parameters: – Text index (IX)

Description: The text 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.6.2.2.2.21 SET TEXT FONT AND PRECISION

Level: 0a

Parameters: – Text font (I)
– Text precision (E)

(One of: STRING, CHARACTER, STROKE)
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Description: The text 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 returns to ’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 least 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. The text string is clipped exactly at the clipping rectangle.

Related primitives: TEXT

Discussion: If a parameter value is out of range, the default value of that parameter is set.

C.6.2.2.2.22 SET CHARACTER EXPANSION FACTOR

Level: 0a

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.6.2.2.2.23 SET CHARACTER SPACING

Level: 0a

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.6.2.2.2.24 SET TEXT COLOUR INDEX

Level 0a

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.6.2.2.2.25 SET TEXT PATH

Level: 0a

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.6.2.2.2.26 SET CHARACTER VECTORS

Level: 0a

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.6.2.2.2.27 SET TEXT ALIGNMENT

Level: 0a

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.

If one of the parameter values is out of range, the default value is set.

PATH NORMAL HORIZONTAL NORMAL VERTICAL

RIGHT LEFT BASE
LEFT RIGHT BASE
UP CENTRE BASE
DOWN CENTRE TOP
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C.6.2.2.2.28 SET COLOUR REPRESENTATION

Level: 0a

Parameters: – Workstation identifier (ID)
– Starting entry in the colour table (CI)
– Colour data (nCD)

Description: This primitive is used to load colour tables. The first parameter specifies the workstation. The
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.

Related primitives: SET COLOUR HEADER

Discussion: 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.6.2.2.2.29 SET ASPECT SOURCE FLAGS

Level: 0a

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)

Description: The Aspect Source Flags (ASFs) are set to the values specified by the parameters.

Related primitives: None.

Discussion: If one of the parameter values is out of range, the default value is set.
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C.6.2.2.3 Transformation primitives

C.6.2.2.3.1 SET WORKSTATION WINDOW

Level: 0a

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.
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C.6.2.2.3.2 SET WORKSTATION VIEWPORT

Level: 0a

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.6.2.2.4 Clipping primitives

C.6.2.2.4.1 SET CLIPPING RECTANGLE

Level: 0a

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.6.2.2.5 Control primitives

C.6.2.2.5.1 UPDATE WORKSTATION

Level: 0a

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
list is 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 picture is 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 is ignored.

C.6.2.2.5.2 SET DEFERRAL STATE

Level: 1a

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.6.2.2.5.3 EMERGENCY CLOSE

Level: 0a

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 all active workstations;

d) CLOSE WORKSTATION for all open workstations.

Related primitives: None.

Discussion: None.

C.6.2.3 Segment related primitives

C.6.2.3.1 WDSS related primitives

C.6.2.3.1.1 CREATE SEGMENT

Level: 1a

Parameters: – Segment name (ID)

Description: A segment is opened with the name <segment name>. All subsequent output primitives belong to
this segment until the first CLOSE SEGMENT primitive.

Related primitives: CLOSE SEGMENT

Discussion: None.

C.6.2.3.1.2 CLOSE SEGMENT

Level: 1a

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.6.2.3.1.3 RENAME SEGMENT

Level: 1a

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.6.2.3.1.4 DELETE SEGMENT FROM WORKSTATION

Level: 1a

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.6.2.3.1.5 DELETE SEGMENT

Level: 1a

Parameters: – Segment name (ID)

Description: The named segment and the segment name 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.6.2.3.1.6 REDRAW ALL SEGMENTS ON WORKSTATION

Level: 1a

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 list is 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.6.2.3.1.7 SET HIGHLIGHTING

Level: 1a

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.6.2.3.1.8 SET VISIBILITY

Level: 1a

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.6.2.3.1.9 SET SEGMENT TRANSFORMATION

Level: 1a

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:

 -  -   
|  x′  |  
|    |   =  
|  y′  |  
 -  -  

 -  -   
|  M11   M12   M13 |  
|    |   ×  
|  M21   M22   M23 |  
 -  -   

 -  -  
|  x  |
|  y  |
|  1  |
 -  -

The original coordinates are (x, y), the transformed coordinates are (x′, y′ ), 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.6.2.3.1.10 SET SEGMENT PRIORITY

Level: 1a

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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This feature is intended to address appropriate hardware capabilities only. It cannot be used to force
software checking of interference between segments on non-raster displays.

Related primitives: REDRAW ALL SEGMENTS ON WORKSTATION

Discussion: None.

C.6.2.3.2 WISS related primitives

C.6.2.3.2.1 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.6.2.3.2.2 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.6.2.3.2.3 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′  |  
|    |   =  
|  y′  |  
 -  -  

 -  -   
|  M11   M12   M13 |  
|    |   ×  
|  M21   M22   M23 |  
 -  -   

 -  -  
|  x  |
|  y  |
|  1  |
 -  -

The original coordinates are (x, y), the transformed coordinates are (x′, y′ ), both in NDC.
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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.

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.6.2.4 Input primitives

A Videotex environment will contain no workstations of the type INPUT, so this subclause is not applicable for
Videotex purposes.

C.6.2.5 Inquire primitives

A Videotex environment will support no inquire primitives, so this subclause is not applicable for Videotex purposes.

C.6.2.6 Protocol descriptor primitives

C.6.2.6.1 SET DOMAIN RING

Level: 0a

Parameters: – Angular resolution factor (E)
(One of: RESOLUTION_0, 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.6.2.6.2 SET COLOUR HEADER

Level: 0a

Parameters: – Unit resolution (1, 2 .. 9) (I)
– 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.6.2.6.3 SET COORDINATE PRECISION

Level: 0a

Parameters: – Magnitude code (I)
– Granularity code (I)
– 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 encoding, and

– 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 –1111111111.1111111111111111 (binary) to
+1111111111.1111111111111111 (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.6.2.6.4 SET REAL PRECISION

Level: 0a

Parameters: – Magnitude code (I)
– Granularity code (I)
– Default exponent (I)
– Explicit exponent allowed (E)

(One of: ALLOWED, FORBIDDEN)



Recommendation T.101     (11/94) 361

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 a real 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 a real number.

The default exponent parameter specifies the exponent, which is used when encoding a real
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 a real number.

For example, if the magnitude code = +11 and the granularity code = –16,
the real numbers in the range from –1111111111.1111111111111111 (binary) to
+1111111111.1111111111111111 (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: 0a

Parameters: – Number of bits (I)

Description: The number of bits parameter specifies the number of bits necessary to encode the colour indices.

Related primitives: None

Discussion: None.

C.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 of
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:

– a primitive 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
in C.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, ESC = 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.
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Table C.5/T.101 – 7-bit Code Table as used for GDS coding

Reserved
for control
functions Opcodes Operands

Primitives

TABLEAU C.5/T.101...[D147] = 20
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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.

1

b 8 b7 b6 b 5 b4 b3 b 2 b1

0–

10–

T0822040-95/d148

Opcode flag Opcode

Opcode length indicator

Opcode

1st byte

Figure C.15/T.101 – Opcode encoding structure

2nd byte (used in
double-byte opcode only)

Opcode flag

FIGURE C.15/T.101...[D148] = 6

For single-byte opcodes the opcode length indicator, bit b5, is ZERO (opcodes of column 2). Bits b4 to b1 are used to
encode the opcode.

For double-byte opcodes the opcode length indicator, bit b5 of the first byte, is ONE. Bits b4 to b1 of the first byte and
bits b5 to b1 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) is used in a different 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 × 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:

<EOS>  =  3/15
x  =  0,1,...,15
y  =  0,1,...,14
z  =  0,1,...,15
n  =  0,1,......

n  =  0 selects the basic set.
n  =  1 selects the first extension opcode set.
n  =  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 1, n  =  0);

– 480 double-byte opcodes from the basic opcode set (opcode format 2 and 3, n  =  0)
16 double byte opcodes from the 1st extension opcode set (opcode format 1, n  =  1);

– 480 N-byte opcodes from extension opcode set N – 2 (opcode format 2 and 3, n  =  N – 2)
16 N-byte opcodes from extension opcode set N – 1 (opcode format 1, n  =  N – 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.

b8 b7 b6 b5 b4 b3 b2 b1

1

T0822050-95/d149

–

Operand flag

Figure C.16/T.101 – Operand encoding structure

Operand

FIGURE C.16/T.101...[D149] = 3.5

Opcode format Extension codes Basic opcode set codes

1 <EOS> ... <EOS> <2/x>
| |

|
n times

2 <EOS> ... <EOS> <3/y> <2/z>
| |

|
n times

3 <EOS> ... <EOS> <3/y> <3/z>
| |

|
n times
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The encoding of the operands may make use of the following DATATYPES:

a) Identifier (ID);

b) Enumerated type (E);

c) String (S);

d) Record (REC);

e) Point (P);

f) Colour index (CI);

g) Index (IX);

h) Size value (V)

i) Integer number (I);

j) Real number (R);

k) Matrix (M);

l) Colour direct (CD);

m) Colour list (CL).

To encode the data types five STRUCTURES are available:

1) Basic format;

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 Basic format

Each Basic format operand is coded as a sequence of one or more bytes, which structure is shown in Figure C.17.

b8 b7 b6 b5 b4 b3 b2 b1

1–

T0822060-95/d150

Figure C.17/T.101 – Basic format structure

Databits

Operand flag

Extension flag

FIGURE C.17/T.101...[D150] = 4

Bit b6 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:

– Identifiers (ID);

– Enumerated types (E);
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– Colour indices (CI);

– 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 bit b5 of the first byte as a sign bit. If bit b5 is set to ZERO the integer is
non-negative; if bit b5 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). Bits b4 to b1 of the first byte and bits b5 to b1 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 standardized
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 and
Index are encoded in the Basic format without a sign bit.

In Figures C.18 to C.25, some examples are given.

b 8 b7 b6 b 5 b4 b3 b 2 b1

1–

T0822070-95/d151

0 1 1 1 1 1

Figure C.18/T.101 – Identifier encoding

Parameter:
Datatype:
Operand value:

Segment name
Identifier
31

FIGURE C.18/T.101...[D151] = 3.5

b 8 b 7 b6 b 5 b 4 b3 b 2 b 1

1–

T0822080-95/d152

0 10 0 0 0

Figure C.19/T.101 – Enumerated type encoding

Parameter:
Datatype:
Operand value:

Polyline colour ASF
Enumerated type
BUNDLED

FIGURE C.19/T.101...[D152] = 4
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b 8 b7 b6 b5 b 4 b3 b2 b 1

1–

T0822090-95/d153

0 1 0 0 0 0

Figure C.20/T.101 – Colour index encoding

Parameter:
Datatype:
Operand value:

Polyline colour index
Colour index
16

FIGURE C.20/T.101...[D153] = 4

b8 b7 b 6 b5 b4 b 3 b 2 b1

1–

T0822100-95/d154

0 10 00 0

Figure C.21/T.101 – Integer encoding
for standardized use

Parameter:
Datatype:
Operand value:

Line type
Integer
+2 (standardized line type 2)

FIGURE C.21/T.101...[D154] = 4.5

b8 b 7 b6 b5 b 4 b3 b2 b 1

1–

T0822110-95/d155

0 10 0 01

Figure C.22/T.101 – Integer encoding
for private use

Parameter:
Datatype:
Operand value:

Line type
Integer
–2 (private line type 2)

FIGURE C.22/T.101...[D155] = 4.5
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b 8 b7 b6 b 5 b4 b3 b 2 b1

1–

T0822120-95/d156

10 00 0

1– 01 0 00 0

1– 0 1

1

11 11

Figure C.23/T.101 – Identifier encoding
(more than one byte)

Parameter:
Datatype:
Operand value:

Segment name
Identifier
2079

FIGURE C.23/T.101...[D156] = 6.5

b 8 b7 b6 b 5 b4 b3 b 2 b1

1–

T0822130-95/d157

10 00 0

1– 00 00 0

1

0

Figure C.24/T.101 – Index encoding
(more than one byte)

Parameter:
Datatype:
Operand value:

Bundle index
Index
32

FIGURE C.24/T.101...[D157] = 5.5

b8 b 7 b6 b5 b 4 b3 b2 b 1

1–

T0822140-95/d158

1 0 00

1– 00 00 0

1

0

1

Figure C.25/T.101 – Integer encoding
for private use (more than one byte)

Parameter:
Datatype:
Operand value:

Marker type
Integer
–256 (private marker type 256)

FIGURE C.25/T.101...[D158] = 5.5



Recommendation T.101     (11/94) 369

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.7.2.2.1 Mantissa

The mantissa is an integer, which is coded in the Basic format. In the first byte of the mantissa. bit b5 is used 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, bit b4 of 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, bit b4 of the 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.7.2.2.2 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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b8 b 7 b6 b5 b 4 b 3 b2 b 1

1– 1

1–

T0822150-95/d159

1
. .

 . 
.

1– 0

. .
 . 

.

Figure C.26/T.101 – Encoding of a mantissa
using the basic format

Operand flag

1st byte

Data bits

Exponent follows bit

Sign bit

Extension flag

2nd byte

Nth byte

Data bits

Extension flag

Operand flag

Explicit exponent allowed = ALLOWED

FIGURE C.26/T.101...[D159] = 11

b8 b 7 b 6 b5 b 4 b 3 b2 b 1

1– 1

1–

T0822160-95/d160

1

. .
 . 

.

1– 0

. .
 . 

.

Figure C.27/T.101 – Encoding of a mantissa
using the basic format

Operand flag

1st byte

Data bits

Sign bit

Extension flag

2nd byte

Nth byte

Data bits

Extension flag

Operand flag

Explicit exponent allowed = FORBIDDEN

FIGURE C.27/T.101...[D160] = 11
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b8 b7 b 6 b5 b4 b 3 b2 b1

1– 1

1–

T0822170-95/d161

1

1–

01 0 0 1

0 0 0 0 0

0 0 0 0 00

Figure C.28/T.101 – A multiple-byte mantissa

Sign (negative)

No exponent

Magnitude
value: 1024

Mantissa value = –1024

FIGURE C.28/T.101...[D161] = 8.5

C.7.2.2.3 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.7.2.2.3.1 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 x>  <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 a factor 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:

N  =  
8R
2 p

with

p  =  0, 1, 2, 3

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 M = N/2.

Figure C.29 shows a Ring with Radius R = 3 and Angular resolution factor p = 0 respectively 1.
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T0822180-95/d162

Figure C.29/T.101 – Some example Rings with point numbering

Centre Centre

FIGURE C.29/T.101...[D162] = 7.5

The Direction of a Ring is identified 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, this is the 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 (BGUs). 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 also change the Angular resolution factor p. The default value for
p = 0 and p can only be 0, 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 Radius is assumed for the basic Radius.

T0822190-95/d163

D

P3

P2

P1

Figure C.30/T.101 – Change of direction with R = 3

FIGURE C.30/T.101...[D163] = 8

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) p can be 0, 1, 2, or 3.

The Huffman Code table used in the Incremental mode is a fixed 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 table is given in Table C.6.

Table C.6/T.101 – Huffman Code table for Incremental mode

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.

Length Code-word Point number

02
02
02
04
04
06
06
06
06
08
08
08
08
08
08
08
08
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

0000000000
0000000010
0000000001
0000001100
0000001101
0000111000
0000111001
0000111010
0000111011
0011110000
0011110001
0011110010
0011110011
0011110100
0011110101
0011110110
0011110111
1111100000
1111100001
1111100010
1111100011
1111100100
1111100101
1111100110
1111100111
1111101000
1111101001
1111101010
1111101011
1111101100
1111101101
1111101110
1111101111
1111110000
1111110001
1111110010
1111110011
1111110100
1111110101
1111110110
1111110111
1111111000
1111111001
1111111010
1111111011
1111111100
1111111101
1111111110
1111111111

000
001
0–1
002
0–2
003
0–3
004
0–4
005
0–5
006
0–6
007
0–7
008
0–8
009
0–9
010
–10
011
–11
012
–12
013
–13
014
–14
015
–15
016
–16
017
–17
018
–18
019
–19
0C1
–20
0C2
0C3
0C4
0C5
0C6

IM-ESC 1
IM-ESC 2

End of Block
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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 code <IM-ESC 1> adds +20 or –20 to the following code depending on the
sign of that following point. The code <IM-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] = point number  –21
<IM-ESC 1> [–1] = point number  –21
<IM-ESC 2> [14] = point number  –54
<IM-ESC 2> [–12] = point number  –52

<IM-ESC 1> <IM-ESC 2> [6] = point number  (20  +  40  +  6)  =  66
<IM-ESC 2> <IM-ESC 1> [–18] = 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) C1
Change the Ring parameters, Rt and pt, to the next higher value, e.g. if the Rt = R, the next higher is 2R,
if pt = 0 the next higher value is 1. If Rt = 8R 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 the code <C2> is the 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 code <C3> has no effect if the current basic
Radius Rt = 8R.

d) C4
Change the Angular resolution factor p to the next higher values. The code <C4> has no effect if the
current pt = 3.

e) C5
Change the basic Radius Rt to the next lower value. The code <C5> has no effect if the current basic
Radius = R.

f ) C6
Change the Angular resolution factor pt to the next lower value. The code <C6> 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.7.2.2.3.3 Incremental mode encoding

The structure of the Incremental mode format is given in Figure C.31.

b8 b 7 b 6 b5 b 4 b 3 b2 b 1

1–

1–

T0822200-95/d164

1

1–

01 0 0

0 0 0 00

00

Figure C.31/T.101 – Incremental mode structure

Operand flag

1st byte

Extension flag

2nd byte

DCC flag

Other bytes

Incremental mode data

Extension flag

FIGURE C.31/T.101...[D164] = 8.5

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 b1 now is set to ONE to identify the use of Differential Chain
Coding (DCC). The bits b5 to b2 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 b6 to bit b1 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 data is identified by the <End of Block> code. Remaining bits in the last Incremental mode
data byte have no meaning, they will be ignored.

C.7.2.2.4 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 M23 denotes the element in the third column of row 2.

The elements of column 3 (M13 and M23) are in 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.

b 8 b7 b6 b 5 b4 b3 b 2 b1

1–

T0822210-95/d165

Figure C.32/T.101 – Bitstream format structure

Operand flag

Databits

FIGURE C.32/T.101...[D165] = 4

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 the <End 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.7.2.3.1 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, bit b3, b2 and b1 may be left unused.

b8 b7 b 6 b 5 b4 b3 b 2 b1

1–

T0822220-95/d166

RR G B R G B

Figure C.33/T.101 – Colour direct encoding

Operand flag

Databits Databits

FIGURE C.33/T.101...[D166] = 3.5
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Figure C.34 gives an example of the colour loading with a unit resolution of 4.

1– 1–

b 4 b3 b2 b 1

b4 b3 b 2 b1

b4 b 3 b2 b1
T0822230-95/d167

R G B R G B R G B R G B

R R R R

G G G G

B B B B

Binary value of 
colour component R

Figure C.34/T.101 – Colour loading with a unit resolution of 4

Binary value of 
colour component G

Binary value of 
colour component B

FIGURE C.34/T.101...[D167] = 7.5

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 list is:

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.7.2.4.1 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).

<colour list>  = <colour list element> n  =  1, 2, ....
| |

n times
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b 8 b 7 b6 b 5 b 4 b3 b 2 b 1

1–

T0822240-95/d168

000

Figure C.35/T.101 – First byte of colour list encoding

Operand flag

Extension flag Runlength flag

Mode flag

Format flag

FIGURE C.35/T.101...[D168] = 4.5

The mode flag, bit b3, 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 b2, specifies whether runlength encoding is used (runlength flag is ONE) or not (runlength flag
is ZERO).

The format flag, bit b1, 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 b5 and b4 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.7.2.4.1.1 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 b3 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 b3 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 bits starting from bit b6 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.7.2.4.1.2 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 b1 of the first
byte, is always set to ZERO.

An example is given in Figure C.38.
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b8 b 7 b6 b5 b 4 b 3 b2 b 1

1–

T0822250-95/d169

000

1– 000

1– 000

1– 000

0 0 0

1 00

10 1

10 1

1– 000 10 1

1– 000 10 1

1– 000 1 00

Figure C.36/T.101 – Colour index list individually encoded
using the basic format

Parameter:
Datatype:
Operand value:

Pattern cell colour index list
Colour index list
2, 3, 3, 3, 3, 4

Colour index 1

Colour index 2

Colour index 3

Colour index 4

Colour index 5

Colour index 6

Operand flag

Extension flag Runlength flag

Mode flag

Format flag

1st byte

FIGURE C.36/T.101...[D169] = 13    12

b8 b 7 b6 b5 b 4 b 3 b2 b 1

1–

T0822260-95/d170

000

1– 00

1– 0

1– 00

0 0

10

10 1

1 01

1

11

1 1

1

Figure C.37/T.101 – Colour index list individually encoded
using the Bitstream format

Parameter:
Datatype:
Operand value:

Pattern cell colour index list
Colour index list
2, 3, 3, 3, 3, 4

Colour index 1 and 2

Colour index 3 and 4

Colour index 5 and 6

Operand flag

Extension flag Runlength flag

Mode flag

Format flag

1st byte

FIGURE C.37/T.101...[D170] = 9.5    8.5
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b 8 b7 b 6 b 5 b4 b 3 b 2 b1

1–

T0822270-95/d171

000

1– 000

1– 000

1– 000

0 0

1 00

0 1

10 1

1– 000 1 0

1– 000 1

1– 000 100

0

0

00

1

Figure C.38/T.101 – Colour index list encoded
using runlength encoding

Parameter:
Datatype:
Operand value:

Pattern cell colour index list
Colour index list
2, 3, 3, 3, 3, 4

Run colour 1

Operand flag

Extension flag Runlength flag

Mode flag

Format flag

1st byte

Run count 1

Run colour 2

Run count 2

Run colour 3

Run count 3

FIGURE C.38/T.101...[D171] = 13

C.7.2.4.1.3 Encoding of colour direct lists

In this standard only colour index lists are defined, so the mode flag, bit b3 of the first byte, is always set to ZERO. The
encoding of colour direct lists is reserved for future use.

C.7.2.5 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 1/11, 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-bit environment.

The encoding of a string is the only exception of the general coding rules indicated 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.7.2.1 to C.7.2.5).



382 Recommendation T.101     (11/94)

b8 b 7 b6 b5 b 4 b3 b2 b 1

1–

T0822280-95/d172

0 0

1– 00

0

1 00

1– 00 0 1

1– 0 1 0 0

11 1

1

. .
 . 

.

. .
 . 

.
11

1 1

C C C C C C C

C C C C C C C

–

–

Figure C.39/T.101 – String format structure in a 7-bit environment

1st byte (ESC)

2nd byte (5/8)

(N – 1)th byte (ESC)

3rd byte

4th byte

Nth byte (5/12)

SOS

ST

NOTE – Databits are marked C.

FIGURE C.39/T.101...[D172] = 10.5

b 8 b 7 b6 b5 b 4 b3 b2 b 1

T0822290-95/d173

1 00 1 00

1 00 0

1

. .
 . 

.

. .
 . 

.

11

0

1 0

C C C C C C C C

C C C C C C C C

Figure C.40/T.101 – String format structure
in a 8-bit environment

1st byte (SOS)

2nd byte

3rd byte

Nth byte (S/T)

NOTE – Databits are marked C.

FIGURE C.40/T.101...[D173] = 8
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C.8 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
data type.
Recommendation T.101     (11/94)

C.8.1 Primitive encoding

The following table gives the opcode for each primitive.

Primitives
Opcode

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
GDS EXCAPE1 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 PRIMITIVES RELATED TO DISPLAY ELEMENT ATTRIBUTES

SET POLYLINE REPRESENTATION 3/1 3/11
SET POLYLINE INDEX 3/1 2/3
SET LINE TYPE 3/1 2/2
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 2/7

TRANSFORMATION PRIMITIVES

SET WORKSTATION WINDOW 3/2 2/1
SET WORKSTATION VIEWPORT 3/2 2/2
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C.8.2 Coding of the primitives

The notational conventions used are:

<symbols> = 1 occurrence
<symbols> (n) = n or more occurrences (with n > = 1)
<symbols> (= n) = n occurrences (with n > = 1)
<symbols> (0) = optional, 0 or more occurrences
[comment] = explanation of a production
<x : y> = construction x with meaning y
<symbols> | <symbols> = choice

C.8.2.1 Workstation management primitives

C.8.2.1.1 OPEN WORKSTATION

<OPEN WORKSTATION opcode: 3/2. 3/0>

<identifier : workstation identifier>

C.8.2.1.2 CLOSE WORKSTATION

<CLOSE WORKSTATION opcode : 3/2, 3/1>

<identifier : workstation identifier>

Primitives
Opcode

Byte 1 Byte 2

CLIPPING PRIMITIVES

SET CLIPPING RECTANGLE 3/2 2/3

CONTROL PRIMITIVES

UPDATE WORKSTATION 3/2 3/4
SET DEFERRAL STATE 3/2 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 2/8
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 2/11
INSERT SEGMENT 3/3 2/4

PROTOCOL DESCRIPTOR PRIMITIVES

SET DOMAIN RING 3/2 2/4
SET COLOUR HEADER 3/2 2/8
SET COORDINATE PRECISION 3/2 2/9
SET REAL PRECISION 3/2 3/9
SET COLOUR INDEX PRECISION 3/2 2/10
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C.8.2.1.3 ACTIVATE WORKSTATION

<ACTIVATE WORKSTATION opcode: 3/2. 3/2>

<identifier : workstation identifier>

C.8.2.1.4 DEACTIVATE WORKSTATION

<DEACTIVATE WORKSTATION opcode: 3/2. 3/3>

<identifier : workstation identifier>

C.8.2.1.5 CLEAR WORKSTATION

<CLEAR WORKSTATION opcode: 3/2. 2/0>

<identifier : workstation identifier>

C.8.2.1.6 SET DEFAULTS

<SET DEFAULTS opcode : 3/2. 2/5>

C.8.2.1.7 GDS ESCAPE1

<GDS ESCAPE1 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

C.8.2.2.1 Output drawing primitives

C.8.2.2.1.1 POLYLINE

<POLYLINE opcode: 2/0>

<point : point list> (2)

C.8.2.2.1.2 POLYMARKER

<POLYMARKER opcode: 2/2>

<point : point list> (1)

C.8.2.2.1.3 FILL AREA

<FILL AREA opcode: 2/1>

<point : point list> (3)

C.8.2.2.1.4 TEXT

<TEXT opcode: 2/4>

<point : text position>
<string : character string>

C.8.2.2.1.5 CELL ARRAY

<CELL ARRAY opcode: 2/3>
<point : parallelogram (P, Q, R)> (= 3)
<integer : number of cells in PQ-direction> [value M]
<integer : number of cells in QR-direction> [value N]
<colour index list : cell colour index list>
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C.8.2.2.1.6 GDP

<GDP opcode: 2/5>

<integer : GDP identifier>
with
<integer : GDP identifier > =
<integer: 0> [rectangle]
|<integer: 1> [circle]
|<integer: 2> [circular arc 3 point]
|<integer: 3> [circular arc 3 point chord]
|<integer: 4> [circular arc 3 point pie]
|<integer: 5> [circular arc centre]
|<integer: 6> [circular arc centre chord]
|<integer: 7> [circular arc centre pie]
|<integer: 8> [ellipse]
|<integer: 9> [elliptic arc]
|<integer: 10> [ellipse arc chord]
|<integer: 11> [ellipse arc pie]
|<integer: 12> [spline]
|<integer: >12> [reserved]
|<integer: negative> [private GDP]

if <integer: GDP identifier> = 0 [rectangle]
then
<point : two points> (= 2)

if <integer: GDP identifier> = 1 [circle]

then
<point : centre>
<size value : radius>

if <integer: GDP identifier> = 2 [circular arc 3 point]

then
<point : starting point>
<point : intermediate point>
<point : ending point>
if <integer: GDP identifier> = 3 [circular arc 3 point chord]

then
<point : starting point>
<point : intermediate point>
<point : ending point>

if <integer: GDP identifier> = 4 [circular arc 3 point pie]

then
<point : starting point>
<point : intermediate point>
<point : ending point>

if <integer: GDP identifier> = 5 [circular arc centre]

then
<point : centre>
<size value : radius>
<point : start vector>
<point : end vector>
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if <integer: GDP identifier> = 6 [circular arc centre chord]

then
<point : centre>
<size value : radius>
<point : start vector>
<point : end vector>

if <integer: GDP identifier> = 7 [circular arc centre pie]

then
<point : centre>
<size value : radius>
<point : start vector>
<point : end vector>

if <integer: GDP identifier> = 8 [ellipse]

then
<point : centre point>
<point : endpoints> (= 2) [(X1, Y1) and (X2, Y2)]

if <integer: GDP identifier> = 9 [elliptic arc]

then
<point : centre point>
<point : endpoints> (= 2) [(X1, Y1) and (X2, Y2)]
<real : T_start, T_end> (= 2)

if <integer: GDP identifier> = 10 [elliptic arc chord]

then
<point : centre point>
<point : endpoints> (= 2) [(X1, Y1) and (X2, Y2)]
<real : T_start, Y_end> (= 2)

if <integer: GDP identifier> = 11 [elliptic arc pie]

then
<point : centre point>
<point : endpoints> (= 2) [(X1, Y1) and (X2, Y2)]
<real : T_start, T_end> (= 2)

if <integer: GDP identifier> = 12 [spline]

then
<point : point list> (3)

C.8.2.2.2 Output primitives related to display element attributes

C.8.2.2.2.1 SET POLYLINE REPRESENTATION

<SET POLYLINE REPRESENTATION opcode: 3/1, 3/11>

<identifier : workstation identifier>
<index : polyline index>
<integer : line type>
<real : line width scale factor>
<colour index : polyline colour index>

with
<integer : line type> =
<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.8.2.2.2.2 SET POLYLINE INDEX

<SET POLYLINE INDEX opcode: 3/1, 2/3>

<index : polyline index>

C.8.2.2.2.3 SET LINE TYPE

<SET LINE TYPE opcode: 3/1, 2/2>

<integer : line type>

with
<integer : line type> =

 <integer:0> [SOLID]
|<integer: 1> [DASHED]
|<integer: 2> [DOTTED]
|<integer: 3> [DASHED-DOTTED]
|<integer: >3> [reserved]
|<integer:negative> [private line type]

C.8.2.2.2.4 SET LINE WIDTH SCALE FACTOR

<SET LINE WIDTH SCALE FACTOR opcode: 3/1, 2/1>

<real : line width scale factor>

C.8.2.2.2.5 SET POLYLINE COLOUR INDEX

<SET POLYLINE COLOUR INDEX opcode: 3/1, 2/0>

<colour index : polyline colour index>

C.8.2.2.2.6 SET POLYMARKER REPRESENTATION

<SET POLYMARKER REPRESENTATION opcode: 3/1, 3/13>

<identifier : workstation identifier>
<index : polymarker index>
<integer : marker type>
<real : 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.8.2.2.2.7 SET POLYMARKER INDEX

<SET POLYMARKER INDEX opcode: 3/1, 2/14>

<index : polymarker index>
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C.8.2.2.2.8 SET MARKER TYPE

<SET MARKER TYPE OPCODE: 3/1, 2/12>

<integer : marker type>

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 line type]

C.8.2.2.2.9 SET MARKER SIZE SCALE FACTOR

<SET MARKER SIZE SCALE FACTOR opcode: 3/1, 2/13>

<real : marker size scale factor>

C.8.2.2.2.10 SET POLYMARKER COLOUR INDEX

<SET POLYMARKER COLOUR INDEX opcode: 3/1, 2/11>

<colour index : polymarker colour index>

C.8.2.2.2.11 SET FILL AREA REPRESENTATION

<SET FILL AREA REPRESENTATION opcode: 3/1, 3/12>

<identifier : workstation identifier>
<index : fill area index>
<enumerated : fill area interior style>
<integer : fill area style index>

[interior style HATCH]
|<index : fill area style index>

[interior style PATTERN]
<colour index : fill area colour index

with
 <enumerated : fill area interior style> =
 <enumerated: 0> [HOLLOW]
|<enumerated: 1> [SOLID]
|<enumerated: 2> [PATTERN]
|<enumerated: 3> [HATCH]
|<enumerated: >3> [reserved]
<integer : fill area style index> =

[interior style HATCH]
 <integer: 0> [vertical lines]
|<integer: 1> [horizontal lines]
|<integer: 2> [45 degree lines]
|<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.8.2.2.2.12 SET FILL AREA INDEX

<SET FILL AREA INDEX opcode: 3/1, 2/10>

<index : fill area index>

C.8.2.2.2.13 SET FILL AREA INTERIOR STYLE

<SET FILL AREA INTERIOR STYLE opcode: 3/1, 2/5>

<enumerated : fill area interior style>
with
<enumerated: 0> [HOLLOW]
|<enumerated: 1> [SOLID]
|<enumerated: 2> [PATTERN]
|<enumerated: 3> [HATCH]
|<enumerated: >3> [reserved]

C.8.2.2.2.14 SET FILL AREA COLOUR INDEX

<SET FILL AREA COLOUR INDEX opcode: 3/1, 2/4>

<colour index : fill area colour index>

C.8.2.2.2.15 SET FILL AREA STYLE INDEX

<SET FILL AREA STYLE INDEX opcode: 3/1, 2/6>

<integer : fill area style index>
[interior style HATCH]

|<index : fill area style index>
[interior style PATTERN]

with
<integer : fill area style index> =
<integer: 0> [vertical lines]
|<integer: 1> [horizontal lines]
|<integer: 2> [45 degree lines]
|<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.8.2.2.2.16 SET PATTERN REPRESENTATION

<SET PATTERN REPRESENTATION opcode: 3/1, 3/15>

<identifier : workstation identifier>
<index : pattern index>
<integer : deltax> [DX]
<integer : deltay> [DY]
<colour index list : pattern cell colour index list>

C.8.2.2.2.17 SET PATTERN REFERENCE POINT

<SET PATTERN REFERENCE POINT opcode: 3/1, 2/9>

<point : reference point>
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C.8.2.2.2.18 SET PATTERN VECTORS

<SET PATTERN VECTORS opcode: 3/1, 2/8>

<point : height vector>
<point : width vector>

C.8.2.2.2.19 SET TEXT REPRESENTATION

<SET TEXT REPRESENTATION opcode: 3/1, 3/14>

<identifier : workstation identifier>
<index : text index>
<integer : text font>
<enumerated : text precision>
<real : character expansion factor>
<real : character spacing>
<colour index : text colour index>

with

<enumerated : text precision> =
<enumerated: 0> [precision STRING]
|<enumerated: 1> [precision CHARACTER]
|<enumerated: 2> [precision STROKE]
|<enumerated: >2> [reserved]
<integer : text font> =
<integer: 0> [font 0]
|<integer: >0> [reserved]
|<integer: negative value> [private font]

C.8.2.2.2.20 SET TEXT INDEX

<SET TEXT INDEX opcode: 3/1, 3/6>

<index : text index>

C.8.2.2.2.21 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> [precision STRING]
|<enumerated: 1> [precision CHARACTER]
|<enumerated: 2> [precision STROKE]
|<enumerated: >2> [reserved]
<integer : text font> =
<integer: 0> [font 0]
|<integer: >0> [reserved]
|<integer: negative value> [private font]

C.8.2.2.2.22 SET CHARACTER EXPANSION FACTOR

<SET CHARACTER EXPANSION FACTOR opcode: 3/1, 3/0>

<real : character expansion factor>
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C.8.2.2.2.23 SET CHARACTER SPACING

<SET CHARACTER SPACING opcode: 3/1, 3/3>

<real : character spacing>

C.8.2.2.2.24 SET TEXT COLOUR INDEX

<SET TEXT COLOUR INDEX opcode: 3/1, 2/15>

<colour index : text colour index>

C.8.2.2.2.25 SET TEXT PATH

<SET TEXT PATH opcode: 3/1, 3/2>

<enumerated : text path>

with

<enumerated : text path> =
<enumerated: 0> [RIGHT]
|<enumerated: 1> [LEFT]
|<enumerated: 2> [UP]
|<enumerated: 3> [DOWN]
|<enumerated >3> [reserved]

C.8.2.2.2.26 SET CHARACTER VECTORS

<SET CHARACTER VECTORS opcode: 3/1, 3/1>

<point : height vector>
<point : width vector>

C.8.2.2.2.27 SET TEXT ALIGNMENT

<SET TEXT ALIGNMENT opcode: 3/1, 3/5>

<enumerated : horizontal alignment>
<enumerated : vertical alignment>

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.8.2.2.2.28 SET COLOUR REPRESENTATION

<SET COLOUR REPRESENTATION opcode: 3/2, 3/8>

<identifier : workstation identifier>
<colour index : starting entry in the colour table>
<colour direct : colour data> (1)
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C.8.2.2.2.29 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 area interior style ASF>
<enumerated: fill area style index ASF>
<enumerated: fill area colour ASF>

with

<enumerated : <attribute> ASF> =
<enumerated: 0> [INDIVIDUAL]
|<enumerated: 1> [BUNDLED]
|<enumerated >1> [reserved]

C.8.2.2.3 Transformation primitives

C.8.2.2.3.1 SET WORKSTATION WINDOW

<SET WORKSTATION WINDOW opcode: 3/2, 2/1>

<identifier : workstation identifier>
<point : window limits> (=2)

C.8.2.2.3.2 SET WORKSTATION VIEWPORT

<SET WORKSTATION VIEWPORT opcode: 3/2, 2/2>

<identifier : workstation identifier>
<real : viewport limits> (=4)

C.8.2.2.4 Clipping primitives

C.8.2.2.4.1 SET CLIPPING RECTANGLE

<SET CLIPPING RECTANGLE opcode: 3/2, 2/3>

<point : clipping rectangle limits> (=2)

C.8.2.2.5 Control primitives

C.8.2.2.5.1 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.8.2.2.5.2 SET DEFERRAL STATE

<SET DEFERRAL STATE opcode: 3/2, 3/5>

<identifier : workstation identifier>
<enumerated : deferral 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.8.2.2.5.3 EMERGENCY CLOSE

<EMERGENCY CLOSE opcode: 3/2, 2/6>

C.8.2.3 Segment related primitives

C.8.2.3.1 WDSS related primitives

C.8.2.3.1.1 CREATE SEGMENT

<CREATE SEGMENT opcode: 3/3, 2/0>

<identifier : segment name>

C.8.2.3.1.2 CLOSE SEGMENT

<CLOSE SEGMENT opcode: 3/3, 2/1>

C.8.2.3.1.3 RENAME SEGMENT

<RENAME SEGMENT opcode: 3/3, 2/2>

<identifier : old segment name>
<identifier : new segment name>

C.8.2.3.1.4 DELETE SEGMENT FROM WORKSTATION

<DELETE SEGMENT FROM WORKSTATION opcode: 3/3, 2/3>

<identifier : workstation identifier>
<identifier : segment name>

C.8.2.3.1.5 DELETE SEGMENT

<DELETE SEGMENT opcode: 3/3, 2/8>

<identifier : segment name>

C.8.2.3.1.6 REDRAW ALL SEGMENTS ON WORKSTATION

<REDRAW ALL SEGMENTS ON WORKSTATION opcode: 3/3, 2/9>

<identifier : workstation identifier>
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C.8.2.3.1.7 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]

C.8.2.3.1.8 SET VISIBILITY

<SET VISIBILITY opcode: 3/3, 2/7>

<identifier : segment name>
<enumerated : visibility flag>

with

<enumerated : visibility flag> =
<enumerated: 0> [VISIBLE]
|<enumerated: 1> [INVISIBLE]
|<enumerated: >1> [reserved]

C.8.2.3.1.9 SET SEGMENT TRANSFORMATION

<SET SEGMENT TRANSFORMATION opcode: 3/3, 2/5>

<identifier : segment name>
<matrix : transformation matrix>

C.8.2.3.1.10 SET SEGMENT PRIORITY

<SET SEGMENT PRIORITY opcode: 3/3, 2/12>

<identifier : segment name>
<real : segment priority>

C.8.2.3.2 WISS related primitives

C.8.2.3.2.1 ASSOCIATE SEGMENT WITH WORKSTATION

<ASSOCIATE SEGMENT WITH WORKSTATION opcode: 3/3, 2/10>

<identifier : workstation identifier>
<identifier : segment name>

C.8.2.3.2.2 COPY SEGMENT TO WORKSTATION

<COPY SEGMENT TO WORKSTATION opcode: 3/3, 2/11>

<identifier : workstation identifier>
<identifier : segment name>

C.8.2.3.2.3 INSERT SEGMENT

<INSERT SEGMENT opcode: 3/3, 2/4>

<identifier : segment name>
<matrix : transformation matrix>
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C.8.2.4 Input primitives

A Videotex environment will contain no workstations of the type INPUT, so this subclause is not applicable for
Videotex purposes.

C.8.2.5 Inquire primitives

A Videotex enrivonment will support no inquire primitives, so this subclause is not applicable for Videotex purposes.

C.8.2.6 Protocol descriptor primitives

C.8.2.6.1 SET DOMAIN RING

<SET DOMAIN RING opcode: 3/2, 2/4>

<enumerated : angular resolution factor>
<integer : basic Radius>

with

<enumerated : angular resolution factor> =
<enumerated: 0> [resolution 0]
|<enumerated: 1> [resolution 1]
|<enumerated: 2> [resolution 2]
|<enumerated: 3> [resolution 3]
|<enumerated: >3> [reserved]

C.8.2.6.2 SET COLOUR HEADER

<SET COLOUR HEADER opcode: 3/2, 2/8>

<integer : unit resolution>
<enumerated : coding method>

with

<enumerated : coding method> =
<enumerated: 1> [RGB-coding]
|<enumerated: >1> [reserved]

C.8.2.6.3 SET COORDINATE PRECISION

<SET COORDINATE PRECISION opcode: 3/2, 2/9>

<integer : magnitude code>
<integer : granularity coding>
<integer : default exponent>
<enumerated : explicit exponent allowed>

with

<enumerated: 0> [ALLOWED]
|<enumerated: 1> [FORBIDDEN]

C.8.2.6.4 SET REAL PRECISION

<SET REAL PRECISION opcode: 3/2, 3/9>

<integer : magnitude code>
<integer : granularity coding>
<integer : default exponent>
<enumerated : explicit exponent allowed>

with

<enumerated: 0> [ALLOWED]
|<enumerated: 1> [FORBIDDEN]
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C.8.2.6.5 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 Value

ASPECT SOURCE FLAGS (ALL) INDIVIDUAL
CHARACTER EXPANSION FACTOR 1.0
CHARACTER SPACING 0.0
CHARACTER VECTORS Implementation dependent
CLIPPING RECTANGLE (0.0, 0.0) and (1.0, 1.0)
DEFERRAL MODE ASAP
DOMAIN RING

Angular resolution factor RESOLUTION_0
Basic Radius 2**max (0, –8-current granularity code)

FILL AREA BUNDLE TABLE 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.

FILL AREA COLOUR INDEX 1
FILL AREA INDEX 1
FILL AREA INTERIOR STYLE HOLLOW
FILL AREA STYLE INDEX 1
HIGHLIGHTING FLAG NOTHIGHLIGHTED
IMPLICIT REGENERATION FLAG ALLOWED
LINE TYPE SOLID
LINE WIDTH SCALE FACTOR 1.0
MARKER SIZE SCALE FACTOR 1.0
MARKER TYPE ASTERISK
PATTERN REFERENCE POINT (0.0, 0.0)
PATTERN TABLE

Deltax 1
Deltay 1
Pattern cell colour index list 1

PATTERN VECTORS (0.0, 1.0) and (1.0, 0.0)

POLYLINE BUNDLE TABLE 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.

POLYLINE COLOUR INDEX 1
POLYLINE INDEX 1

POLYMARKER BUNDLE TABLE 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 INDEX. Non-
defined entries use the attributes as specified by
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

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 1.0 0.0 0.0

0.0 1.0 0.0
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 one of the levels defined in this Recommendation (see 5.10 of
GKS DIS 7942).

To be in conformance to one level, for a device, means to offer at least all the functionalities pertaining to this level.
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Appendix I
(to Part 2 of Annex C to Recommendation T.101)

Primitives, Workstation Categories, Levels and Options

Table I.1 lists the primitives contained in this Recommendation.

For each primitive is indicated:

– The applicability to workstation categories;

– The level in which it appears;

– The state (mandatory or optional).

The following notational conventions are used:

SS Workstation independent segment storage

O Workstation of category OUTPUT

SN SS is fundamental to the primitive, but the workstation identifier parameter cannot be the one of the SS

M Mandatory

N Non-mandatory

Table I.1/T.101 – Primitives, Workstation categories, Levels and options

Primitives Level Applies to Option

OPEN WORKSTATION L0a SS O M
CLOSE WORKSTATION L0a SS O M
ACTIVATE WORKSTATION L0a SS O M
DEACTIVATE WORKSTATION L0a SS O M
CLEAR WORKSTATION L0a SS O M
SET DEFAULTS L0a SS O M
GDS EXCAPE1 L0a SS O M
POLYLINE L0a SS O M
POLYMARKER L0a SS O M
TEXT L0a SS O M
FILL AREA L0a SS O M
CELL ARRAY L0a SS O M
GENERALIZED DRAWING PRIMITIVE: L0a SS O M

RECTANGLE L0a SS O N
CIRCLE L0a SS O N
CIRCULAR ARC 3 POINT L0a SS O N
CIRCULAR ARC 3 POINT CHORD L0a SS O N
CIRCULAR ARC 3 POINT PIE L0a SS O N
CIRCULAR ARC CENTRE L0a SS O N
CIRCULAR ARC CENTRE CHORD L0a SS O N
CIRCULAR ARC CENTRE PIE L0a SS O N
ELLIPSE L0a SS O N
ELLIPTIC ARC L0a SS O N
ELLIPTIC ARC CHORD L0a SS O N
ELLIPTIC ARC PIE L0a SS O N
SPLINE L0a SS O N

SET POLYLINE INDEX L0a SS O M
SET POLYLINE REPRESENTATION L1a O M
SET LINE TYPE L0a SS O M
SET LINE WIDTH SCALE FACTOR L0a SS O M
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Table I.1/T.101 – Primitives, Workstation categories, Levels and options (fin)

Primitives Level Applies to Option

SET POLYLINE COLOUR INDEX L0a SS O M
SET POLYMARKER INDEX L0a SS O M
SET POLYMARKER REPRESENTATION L1a O M
SET MARKER TYPE L0a SS O M
SET MARKER SIZE SCALE FACTOR L0a SS O M
SET POLYMARKER COLOUR INDEX L0a SS O M
SET FILL AREA INDEX L0a SS O M
SET FILL AREA REPRESENTATION L1a O M
SET FILL AREA INTERIOR STYLE L0a SS O M
SET FILL AREA STYLE INDEX L0a SS O M
SET FILL AREA COLOUR INDEX L0a SS O M
SET PATTERN REPRESENTATION L1a O N
SET PATTERN REFERENCE POINT L0a SS O N
SET PATTERN VECTORS L0a SS O N
SET TEXT INDEX L0a SS O M
SET TEXT REPRESENTATION L1a O M
SET TEXT FONT AND PRECISION L0a SS O M
SET CHARACTER EXPANSION FACTOR L0a SS O M
SET CHARACTER SPACING L0a SS O M
SET TEXT COLOUR INDEX L0a SS O M
SET TEXT PATH L0a SS O M
SET CHARACTER VECTORS L0a SS O M
SET TEXT ALIGNMENT L0a SS O M
SET COLOUR REPRESENTATION L0a O M
SET ASPECT SOURCE FLAGS L0a SS O M
SET WORKSTATION WINDOW L0a O M
SET WORKSTATION VIEWPORT L0a O M
SET CLIPPING RECTANGLE L0a SS O M
UPDATE WORKSTATION L0a O M
SET DEFERRAL STATE L1a O M
EMERGENCY CLOSE L0a SS O M
CREATE SEGMENT L1a SS O M
CLOSE SEGMENT L1a SS O M
RENAME SEGMENT L1a SS O M
DELETE SEGMENT FROM WORKSTATION L1a SS O M
DELETE SEGMENT L1a SS O M
REDRAW ALL SEGMENTS ON WORKSTATION L1a O M
SET HIGHLIGHTING L1a SS O M
SET VISIBILITY L1a SS O M
SET SEGMENT TRANSFORMATION L1a SS O M
SET SEGMENT PRIORITY L1a SS O N
ASSOCIATE SEGMENT WITH WORKSTATION L2a SS O M
COPY SEGMENT TO WORKSTATION L2a SN O M
INSERT SEGMENT L2a SS O M
SET COLOUR HEADER L0a SS O N
SET DOMAIN RING L0a SS O M
SET COORDINATE PRECISION L0a SS O M
SET REAL PRECISION L0a SS O M
SET COLOUR INDEX PRECISION L0a SS O M
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Appendix II
(to Part 2 of Annex C to Recommendation T.101)

B-spline curves and ellipses

II.1 Short note on B-spline curves

A spline is a piecewise polynomial function passing through a set of points called knots (see Figure II.1).

x1 x2 x3 x4

F(x)

T0822300-95/d174

Figure II.1/T.101 – A spline passing through 4 knots 

FIGURE  II.1/T.101...[D174] =   6 cm

The values X1, X2, ..., Xk are called breakpoints. Between each breakpoint, f(x) is a degree-m polynomial and the j-first
derivatives are continuous at each breakpoint. In most applications, polynomials of degree 2 or 3 with j = 1 or 2
respectively are sufficient.

Each (Xi, Xi+1) defines a sub-interval. B-splines are splines that are zero at all sub-intervals except m + 1 of them, where
m is the degree of the polynomials. In most cases uniform B-splines are used, that are B-splines for which the
breakpoints are equally spaced. In the two-dimensional space, a B-spline curve is defined as:

P(t)  =  ∑
i=1

n

  Pi  Nim  (t)

where P(t) is a point on the curve, points Pi are called guiding points and Nim is a m-degree B-spline.

For a uniform quadratic B-spline, between two knots, we have:

P(t)  =  



Pi+2  +  Pi

2   −  Pi+1  t2  +  (Pi+1  −  Pi ) t  +  
1
2  (Pi+1  +  Pi)

The corresponding knots are:

Pi  +  Pi+1
2           et          

Pi+1  +  Pi+2
2
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An example of such a curve is given in Figure II.2. Knots are located on the middle of the segments joining the
breakpoints and the curve is tangent to the segment at this point.

T0822310-95/d175

Pi+3

Pi+2

P′i+3

P′i+2
Pi+1

P′i+1

P′i

Pi

Figure II.2/T.101 – Uniform quadratic B-spline curve

FIGURE II.2/T.101...[D0175] =   5.5  CM

Such spline curves can easily be generated using the sub-division or refinement properties of B-splines [1].

We can apply this theory to quadratic B-splines by replacing Pi,, Pi+1 and Pi+2 by the set of four points:  P′i, P′i+1, P′i+2,

P′i+3

P ′i  =  
1
2  





Pi  +  
Pi  +  Pi+1

2

P′i+1  =  
1
2  



Pi+1  +  Pi

2   +  Pi+1

P′i+2  =  
1
2  





Pi+1  +  
Pi+1  +  Pi+2

2

P     
1

2
  

P     P

2
    Pi 3

i 1 i 2
i 2′ = + +F

H
I
K+

+ +
+

The new guiding points will produce the same curve as the former ones but they introduce a supplementary knot:

Pi+1  +  Pi+2
2

Thus, the original curve segment has been divided into two parts. Furthermore the new guiding points are closer to the
curve than the former ones (see Figure II-2).

By simply repeating this procedure, until the curve segments reach the size of a pixel, the spline curve can be drawn.
Only very simple integer arithmetic is needed at each sub-division step (addition and shift). An algorithm of this type is
given in [2]. Note than in this algorithm, the given end-points of the curve are no guiding points but knots.
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The coordinates as specified in the GDP (spline) – primitive will be considered as guiding points of a uniform quadratic
B-spline curve. The curve can, thus, easily be generated using the above mentioned sub-division technique.

[1] LANE (J. M.), RIESENFELD (R. F.): A theoretical Development for the Computer Generation and Display of
Piecewise Polynomial Surfaces, I.E.E.E. Trans. on P.A.M.I., Vol. PAMI – 2, n° 1, pp 35-46, January 1980.

[2] CHAIKIN (G. M.): An algorithm for High-Speed Curve Generation, Computer Graphics and Image Processsing,
Vol. 3, pp 346-349, 1974.

II.2 Ellipse primitives

A central question is how to represent a generally oriented ellipse such that the necessary properties of the picture are
preserved across all graphical transformations. Unfortunately, the major and minor axes cannot be used for an ellipse in
a general orientation since, as shown in Figure II.3 below, these axes do not remain mutually orthogonal (do not remain
axes) across a scaling transformation which does not preserve aspect ratio.

P2

P1

P1

P2

T0822320-95/d176

Figure II.3/T.101 – The scaling of an ellipse and its axes such that X´= X and Y´= 2Y

FIGURE  II.3/T.101...[D176] =  10 cm

The problem can be solved by utilizing the fact that any Conjugate Diameter Pair (CDP) of the ellipse remains a CDP
across any graphical transformation.

A CDP is a pair D, d of diameters of the ellipse such that a tangent to the ellipse at each endpoint of a diameter is parallel
to the other diameter. Note that the four tangents to the ellipse at the endpoints of the CDP form a parallelogram whose
sides are bisected by the endpoints.
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This is demonstrated below in Figure II.4 in which the ellipse has been scaled by a factor of two in the Y-direction only.

T0822330-95/d177

P2

P1

M

M

P2

P1

Figure II.4/T.101 – Ellipses defined by a Conjugate Diameter Pair

FIGURE  II.4/T.101...[D177] =   10.5 cm

Thus, any CDP can be used to represent an ellipse. Note that the (mutually perpendicular) major and minor axes of an
ellipse, and any pair of perpendicular diameters of a circle are CDPs, although they do not remain perpendicular across a
transformation.

To thus represent an ellipse, we need only three points:

– the centre point M (Xm, Ym) of the ellipse;

– two endpoints P1 (X1, Y1) and P2 (X2, Y2) of a CDP.

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) + DX2 *  sin(t)
Y = Ym + DY1 *  cos(t) + DY2 *  sin(t)

in which t runs from 0 to 2 *  pi.
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Appendix III
(to Part 2 of Annex C to Recommendation T.101)

Cross references

III.1 Functional order

Primitives Subclause number

Description Encoding

WORKSTATION MANAGEMENT PRIMITIVES

OPEN WORKSTATION C.6.2.1.1 C.8.2.1.1

CLOSE WORKSTATION C.6.2.1.2 C.8.2.1.2

ACTIVATE WORKSTATION C.6.2.1.3 C.8.2.1.3

DEACTIVATE WORKSTATION C.6.2.1.4 C.8.2.1.4

CLEAR WORKSTATION C.6.2.1.5 C.8.2.1.5

SET DEFAULTS C.6.2.1.6 C.8.2.1.6

GDS EXCAPE1 C.6.2.1.7 C.8.2.1.7

OUTPUT DRAWING PRIMITIVES

POLYLINE C.6.2.2.1.1 C.8.2.2.1.1

POLYMARKER C.6.2.2.1.2 C.8.2.2.1.2

FILL AREA C.6.2.2.1.3 C.8.2.2.1.3

TEXT C.6.2.2.1.4 C.8.2.2.1.4

CELL ARRAY C.6.2.2.1.5 C.8.2.2.1.5

GDP C.6.2.2.1.6 C.8.2.2.1.6

OUTPUT PRIMITIVES RELATED TO DISPLAY ELEMENT ATTRIBUTES

SET POLYLINE REPRESENTATION C.6.2.2.2.1 C.8.2.2.2.1

SET POLYLINE INDEX C.6.2.2.2.2 C.8.2.2.2.2

SET LINE TYPE C.6.2.2.2.3 C.8.2.2.2.3

SET LINE WIDTH SCALE FACTOR C.6.2.2.2.4 C.8.2.2.2.4

SET POLYLINE COLOUR INDEX C.6.2.2.2.5 C.8.2.2.2.5

SET POLYMARKER REPRESENTATION C.6.2.2.2.6 C.8.2.2.2.6

SET POLYMARKER INDEX C.6.2.2.2.7 C.8.2.2.2.7

SET MARKER TYPE C.6.2.2.2.8 C.8.2.2.2.8

SET MARKER SIZE SCALE FACTOR C.6.2.2.2.9 C.8.2.2.2.9

SET POLYMARKER COLOUR INDEX C.6.2.2.2.10 C.8.2.2.2.10

SET FILL AREA REPRESENTATION C.6.2.2.2.11 C.8.2.2.2.11

SET FILL AREA INDEX C.6.2.2.2.12 C.8.2.2.2.12

SET FILL AREA INTERIOR STYLE C.6.2.2.2.13 C.8.2.2.2.13

SET FILL AREA COLOUR INDEX C.6.2.2.2.14 C.8.2.2.2.14

SET FILL AREA STYLE INDEX C.6.2.2.2.15 C.8.2.2.2.15

SET PATTERN REPRESENTATION C.6.2.2.2.16 C.8.2.2.2.16

SET PATTERN REFERENCE POINT C.6.2.2.2.17 C.8.2.2.2.17

SET PATTERN VECTORS C.6.2.2.2.18 C.8.2.2.2.18

SET TEXT REPRESENTATION C.6.2.2.2.19 C.8.2.2.2.19

SET TEXT INDEX C.6.2.2.2.20 C.8.2.2.2.20

SET TEXT FONT AND PRECISION C.6.2.2.2.21 C.8.2.2.2.21

SET CHARACTER EXPANSION FACTOR C.6.2.2.2.22 C.8.2.2.2.22

SET CHARACTER SPACING C.6.2.2.2.23 C.8.2.2.2.23
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SET TEXT COLOUR INDEX C.6.2.2.2.24 C.8.2.2.2.24

SET TEXT PATH C.6.2.2.2.25 C.8.2.2.2.25

SET CHARACTER VECTORS C.6.2.2.2.26 C.8.2.2.2.26

SET TEXT ALIGNMENT C.6.2.2.2.27 C.8.2.2.2.27

SET COLOUR REPRESENTATION C.6.2.2.2.28 C.8.2.2.2.28

SET ASPECT SOURCE FLAGS C.6.2.2.2.29 C.8.2.2.2.29

TRANSFORMATION PRIMITIVES

SET WORKSTATION WINDOW C.6.2.2.3.1 C.8.2.2.3.1

SET WORKSTATION VIEWPORT C.6.2.2.3.2 C.8.2.2.3.2

CLIPPING PRIMITIVES

SET CLIPPING RECTANGLE C.6.2.2.4.1 C.8.2.2.4.1

CONTROL PRIMITIVES

UPDATE WORKSTATION C.6.2.2.5.1 C.8.2.2.5.1

SET DEFERRAL STATE C.6.2.2.5.2 C.8.2.2.5.2

EMERGENCY CLOSE C.6.2.2.5.3 C.8.2.2.5.3

SEGMENT RELATED PRIMITIVES

CREATE SEGMENT C.6.2.3.1.1 C.8.2.3.1.1

CLOSE SEGMENT C.6.2.3.1.2 C.8.2.3.1.2

RENAME SEGMENT C.6.2.3.1.3 C.8.2.3.1.3

DELETE SEGMENT FROM WORKSTATION C.6.2.3.1.4 C.8.2.3.1.4

DELETE SEGMENT C.6.2.3.1.5 C.8.2.3.1.5

REDRAW ALL SEGMENTS ON WORKSTATION C.6.2.3.1.6 C.8.2.3.1.6

SET HIGHLIGHTING C.6.2.3.1.7 C.8.2.3.1.7

SET VISIBILITY C.6.2.3.1.8 C.8.2.3.1.8

SET SEGMENT TRANSFORMATION C.6.2.3.1.9 C.8.2.3.1.9

SET SEGMENT PRIORITY C.6.2.3.1.10 C.8.2.3.1.10

ASSOCIATE SEGMENT WITH WORKSTATION C.6.2.3.2.1 C.8.2.3.2.1

COPY SEGMENT TO WORKSTATION C.6.2.3.2.2 C.8.2.3.2.2

INSERT SEGMENT C.6.2.3.2.3 C.8.2.3.2.3

PROTOCOL DESCRIPTOR PRIMITIVES

SET DOMAIN RING C.6.2.6.1 C.8.2.6.1

SET COLOUR HEADER C.6.2.6.2 C.8.2.6.2

SET COORDINATE PRECISION C.6.2.6.3 C.8.2.6.3

SET REAL PRECISION C.6.2.6.4 C.8.2.6.4

SET COLOUR INDEX PRECISION C.6.2.6.5 C.8.2.6.5

III.2 Alphabetic order

Primitives Subclause number

Description Encoding

ACTIVATE WORKSTATION C.6.2.1.3 C.8.2.1.3
ASSOCIATE SEGMENT WITH WORKSTATION C.6.2.3.2.1 C.8.2.3.2.1
CELL ARRAY C.6.2.2.1.5 C.8.2.2.1.5
CLEAR WORKSTATION C.6.2.1.5 C.8.2.1.5
CLOSE SEGMENT C.6.2.3.1.2 C.8.2.3.1.2
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CLOSE WORKSTATION C.6.2.1.2 C.8.2.1.2

COPY SEGMENT TO WORKSTATION C.6.2.3.2.2 C.8.2.3.2.2

CREATE SEGMENT C.6.2.3.1.1 C.8.2.3.1.1

DEACTIVATE WORKSTATION C.6.2.1.4 C.8.2.1.4

DELETE SEGMENT C.6.2.3.1.5 C.8.2.3.1.5

DELETE SEGMENT FROM WORKSTATION C.6.2.3.1.4 C.8.2.3.1.4

EMERGENCY CLOSE C.6.2.2.5.3 C.8.2.2.5.3

FILL AREA C.6.2.2.1.3 C.8.2.2.1.3

GDP C.6.2.2.1.6 C.8.2.2.1.6

GDS ESCAPE1 C.6.2.1.7 C.8.2.1.7

INSERT SEGMENT C.6.2.3.2.3 C.8.2.3.2.3

OPEN WORKSTATION C.6.2.1.1 C.8.2.1.1

POLYLINE C.6.2.2.1.1 C.8.2.2.1.1

POLYMARKER C.6.2.2.1.2 C.8.2.2.1.2

REDRAW ALL SEGMENTS ON WORKSTATION C.6.2.3.1.6 C.8.2.3.1.6

RENAME SEGMENT C.6.2.3.1.3 C.8.2.3.1.3

SET ASPECT SOURCE FLAGS C.6.2.2.2.29 C.8.2.2.2.29

SET CLIPPING RECTANGLE C.6.2.2.4.1 C.8.2.2.4.1

SET CHARACTER EXPANSION FACTOR C.6.2.2.2.22 C.8.2.2.2.22

SET CHARACTER SPACING C.6.2.2.2.23 C.8.2.2.2.23

SET CHARACTER VECTORS C.6.2.2.2.26 C.8.2.2.2.26

SET COLOUR HEADER C.6.2.6.2 C.8.2.6.2

SET COLOUR REPRESENTATION C.6.2.2.2.28 C.8.2.2.2.28

SET DEFAULTS C.6.2.1.6 C.8.2.1.6

SET DEFERRAL STATE C.6.2.2.5.2 C.8.2.2.5.2

SET DOMAIN RING C.6.2.6.1 C.8.2.6.1

SET FILL AREA COLOUR INDEX C.6.2.2.2.14 C.8.2.2.2.14

SET FILL AREA INDEX C.6.2.2.2.12 C.8.2.2.2.12

SET FILL AREA INTERIOR STYLE C.6.2.2.2.13 C.8.2.2.2.13

SET FILL AREA REPRESENTATION C.6.2.2.2.11 C.8.2.2.2.11

SET FILL AREA STYLE INDEX C.6.2.2.2.15 C.8.2.2.2.15

SET HIGHLIGHTING C.6.2.3.1.7 C.8.2.3.1.7

SET LINE TYPE C.6.2.2.2.3 C.8.2.2.2.3

SET LINE WIDTH SCALE FACTOR C.6.2.2.2.4 C.8.2.2.2.4

SET MARKER SIZE SCALE FACTOR C.6.2.2.2.9 C.8.2.2.2.9

SET MARKER TYPE C.6.2.2.2.8 C.8.2.2.2.8

SET PATTERN REFERENCE POINT C.6.2.2.2.17 C.8.2.2.2.17

SET PATTERN REPRESENTATION C.6.2.2.2.16 C.8.2.2.2.16

SET PATTERN VECTORS C.6.2.2.2.18 C.8.2.2.2.18

SET POLYLINE COLOUR INDEX C.6.2.2.2.5 C.8.2.2.2.5

SET POLYLINE INDEX C.6.2.2.2.2 C.8.2.2.2.2

SET POLYLINE REPRESENTATION C.6.2.2.2.1 C.8.2.2.2.1

SET POLYMARKER COLOUR INDEX C.6.2.2.2.10 C.8.2.2.2.10

SET POLYMARKER INDEX C.6.2.2.2.7 C.8.2.2.2.7

SET POLYMARKER REPRESENTATION C.6.2.2.2.6 C.8.2.2.2.6

SET SEGMENT PRIORITY C.6.2.3.1.10 C.8.2.3.1.10
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SET SEGMENT TRANSFORMATION C.6.2.3.1.9 C.8.2.3.1.9

SET TEXT ALIGNMENT C.6.2.2.2.27 C.8.2.2.2.27

SET TEXT COLOUR INDEX C.6.2.2.2.24 C.8.2.2.2.24

SET TEXT FONT AND PRECISION C.6.2.2.2.21 C.8.2.2.2.21

SET TEXT INDEX C.6.2.2.2.20 C.8.2.2.2.20

SET TEXT PATH C.6.2.2.2.25 C.8.2.2.2.25

SET TEXT REPRESENTATION C.6.2.2.2.19 C.8.2.2.2.19

SET VISIBILITY C.6.2.3.1.8 C.8.2.3.1.8

SET WORKSTATION VIEWPORT C.6.2.2.3.2 C.8.2.2.3.2

SET WORKSTATION WINDOW C.6.2.2.3.1 C.8.2.2.3.1

TEXT C.6.2.2.1.4 C.8.2.2.1.4

UPDATE WORKSTATION C.6.2.2.5.1 C.8.2.2.5.1

Appendix IV
(to Part 2 of Annex C to Recommendation T.101)

Selection of the geometric display

The geometric display is selected by means of the US sequence (VPCE, Videotex Presentation Control Element):

<US> <3/2> <y>

as described in part 0 of T/CD 6.1. US is the UNIT SEPARATOR control and is coded 1/15. The <y> indicates the
highest level of primtives, which is embedded in the geometric data following the US sequence. The currently defined
values of <y> are given in Table IV.1.

After this US sequence (VPCE) all data is regarded as geometric data.

Table IV.1/T.101 – Relation between <y> code and levels

<y> code Highest level

2/1 L0a

2/2 L1a

2/3 L2a
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Part 3 – Photographic display
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C.1 Introduction

The photographic facility allows for the transmission and display of an image consisting of individually defined picture
elements (pixels) with many grey/colour levels. The image may be subjectively similar to a still broadcast quality
television picture. Colour television techniques may be used to define the image and digital signal processing techniques
may be used to compress the image for storage and transmission.

The protocol allows for many different photographic videotex systems to be specified but recommendations are given
based on the CCIR digital television studio standard (Recommendation 601).

A transmission mode allowing all the presentation level bits to be used for photographic data (transparent mode)
provides an efficient means of transmitting the relatively large amounts of data needed for photographic images.

C.1.1 Protocol principles

The transmission of a photographic image is accomplished using two Videotex Presentation Data Elements (VPDEs).
For each VPDE type there are two subtypes: a header and a tranfer unit. Their functions are outlined below.

– Pixel header unit – Gives the parameters defining the composition of the displayed image and the method
of coding used for storage and transmission.
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– Pixel transfer unit – Contains the actual data describing the image (grey/colour levels of each pixel).

– Table header unit – Specifies the type and format of tables used in in the decoding process (e.g. set up a
quantizer).

– Table transfer unit – Contains the actual values to be loaded into the tables (e.g. fill the quantizer).

C.1.2 Coding/Protocol definitions

In this part of the Recommendation the following definitions apply:

photographic parameter:  A photographic parameter is a quantity that conveniently characterizes a particular aspect of
the transmission or display of the photographic image (e.g. display resolution).

parameter field:  A parameter field is the complete coding specification of a parameter. It consists of a parameter
identifier and one or more parameter values.

parameter identifier:  A parameter identifier introduces a parameter field and defines the particular parameter being
specified.

component:  Certain aspects of the display or transmission may have to split into separate parts, these are referred to as
components. (e.g. colour components Y, U and V).

delimeter:  A delimiter may be used to separate parameter values or data for different components.

C.1.3 Coding principles

The coding scheme provides for unambiguous identification of videotex control codes (columns 0, 1), photovideotex
parameters (columns 2, 3) and allows 6 bits (columns 4, 5, 6, 7) to be used for data. A diagram of the code table is
shown in Figure C.1.

– Column 2 – Indentifies the parameter being specified (see Figure C.2);

– Column 3 – Is used to specify:

– a value in decimal form.

– to give a 'type number';

– to separate parameters/data for different components.

Codes 3/0 to 3/9 represent decimal values 0 to 9.

3/11 is used to delimit decimal values. Leading zeroes may be omitted.

3/12 may be used if desired within a parameter to separate different components.

If a default value exists for a parameter it is assigned the 3/0 type value.

When a parameter has several components, the values for each component are specified in sequence. If the value of a
trailing component(s) is(are) the same as the previous values then it(they) may be omitted. If a whole parameter is
omitted, then it is assumed:

– that its value is implicit from other information;

– it is a default value; or

– the parameter is not applicable in this particular case.
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Data may be coded using columns 4, 5, 6 and 7 of the code table. The protocol also allows for all code bits received at
the presentation level to be used for data (transparency).
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Figure C.1/T.101 – Photovideotex Code Table
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C.2 Photographic Pixel Header Unit

The header unit will take the form

US 3/4 2/0 <SDC>   <SCM>

The definitions of parameter fields above are given below. The header applies for all following pixel transfer units until
another header is sent or until the end of the session.
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C.2.1 <SDC> : Select display composition

This field specifies the composition of the photographic display. It can contain up to 4 parameters.

<SDC>  :  <COM>   <RES>   <BPC>   <STR>

Figure  C.2/T.101 – Hixel Parameter Codes and Defaults

C.2.1.1 <COM> : Display Components

A displayed image may be formed from one or more components. For a monochrome image only one component is
needed but colour requires three. Sets of different component possibilities are given in the table below and a code is
assigned to each.

PARAMETER CODE DEFAULT

SELECT DISPLAY
COMPOSITION

--------
|

2/0 Components (Y, U*, V*)

|--
|

2/1 Resolution (4:2:2)

|-- 2/2 Bits/Pixel/Component (8/8/8)
|
’-- 2/3 Sampling Structure (Orthogonal Coincident)

SELECT CODING
METHOD

--------
|

2/4 Image Coding (Linear PCM)

PIXEL TRANSFER --------
|

2/12 Origin (Top Left of Defined Display
Area)

|
’-- 2/13 Area (Defined Display Area)

VALUES --------
|

3/0 0

|--
|

3/1 1

|--
|

3/2 2

|--
|

3/3 3

|--
|

3/4 4

|--
|

3/5 5

|--
|

3/6 6

|--
|

3/7 7

|--
|

3/8 8

’-- 3/9 9

DELIMITERS --------
|

3/11 Decimal Delimeter

’-- 3/12 Component Delimeter

* CCIR colour difference signals.
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<COM> = display component identifier, component type number

= 2/0 3/C

3/C = 3/0 colour YU*V*

3/1 monochrome

:

:

3/15 (for later allocation)

* CCIR colour difference signals.

C.2.1.1.1 CCIR Monochrome and colour component

A colour image is defined as being comprised of a luminance (brightness) and a pair of colour difference (colouring)
components. A monochrome image contains the luminance ( brightness) component only.

The luminance signal is obtained from gamma-corrected primary signals, R, G, B and corresponds to the equation:

Y  =  0.299R  +  0.587G  +  0.114B

The colour-difference signal components are then defined as:

R-Y  =  0.701R  –  0.587G  –  0.114B

B-Y  =  –0.299R  –  0.587G  +  0.886B

The colour-difference signals have a range of 0.701 to –0.701 for R-Y, and 0.886 to –0.886 for B-Y. To restore the
signal excursion of the colour-difference signals to unity (i.e. +0.5 to –0.5), coefficients are applied to the R-Y and B-Y.
The weighted colour-difference signals U* and V* are then defined as

U*  =  0.564 (B-Y)

V*  =  0.713 (R-Y)

C.2.1.2 <RES> : Display resolution

Display resolution is defined as the number of pixels horizontally and vertically in the defined area.

The CCIR Recommendation 601 specifies for the digital television studio standard a 13.5 MHz luminance sampling
frequency and a 6.75 MHz chrominance sampling frequency for 625 and 525 line systems. The actual number of pixels
is dependent on the size of the area. For this existing standard and for other systems based on it a shorter coding can be
used to specify the horizontal and vertical resolution. The CCIR nomenclature for sampling frequencies is used where
the frequencies of the three components are expressed in sequence and relative to 3.375MHz (e.g. 13.5 / 6.75 / 6.75
MHz = 4:2:2).

<RES> = resolution ident, resolution type number

= 2/1 3/R

3/R = 3/0 4:2:2 (CCIR studio standard)

3/1 2:1:1

: (for later allocation)

3/15 Decimally defined value – see below.



414 Recommendation T.101     (11/94)

C.2.1.2.1 Decimally Defined Resolution

Other resolutions may be specified if required by specifying in decimal form the number of pixels horizontally and
vertically. If the pixel is formed from more than one component the resolution of each component is specified in
sequence in descending order of resolution. The highest resolution component is referred to as the first component. The
resolution of the other lower resolution components are specified as a fraction of the resolution of the first component
and are coded as the reciprocal of the fraction (e.g. 1/4 is specified as 4).

<RES> = resolution ident, number of horiz pixels, number of vert pixels

= 2/1 3/15 …3/uHa 3/11 …3/uVa 3/11  (1st component)

… :

…3/uHn 3/11 …3/uVn 3/11  (nth component)

C.2.1.3 <BPC> : Bits per Display Component

This parameter gives the number of grey or colour levels a pixel may have. The number of levels available for each
component is expressed in terms of the number of bits of storage per pixel per component if stored in an uncompressed
PCM form. Normally this will be a value in the range 1 to 9 and can be specified by a single code value.

<BPC> = bits/pixel/comp ident, no of bits/pixel/component

= 2/2 …3/Ba 3/11 (1st component)

… :

…3/Bn 3/11 (nth component)

where:

3/B = 3/0 8 bits/pixel (default)

3/1 1 bit/pixel

3/2 2 bits/pixel

3/9 9 bits/pixel

3/15 Decimally defined value – see below.

C.2.1.3.1 Decimally Defined Bits per Display Component

The number of bits per component may if necessary be specified in full decimal form.

<BPC> = bits/pixel/comp ident, no of bits/pixel/component (in decimal form)

= 2/2 3/15 …3/uBa 3/11 (1st component)

... :

…3/uBn 3/11 (nth component)

C.2.1.3.2 CCIR Level Assignment

The CCIR Recommendation defines certain reference binary levels for a uniformly quantized PCM image having 8 bits
per sample. Luminance samples are represented by a positive binary number and colour difference samples by a offset
binary number. The total nominal excursion of the luminance signal corresponds to 220 quantization levels, with black
corresponding to level 16, and nominal white to level 235 (see Figure C.3). There is an unequal quantization margin
above and below the nominal signal, because there is a greater variation in the nominal white level than in the nominal
black level and the effect of clipping the overshoot will be more preceptible in the white region.
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Figure  C.3/T.101 – Level Assignment

Given that the luminance signal is to occupy 220 levels and that black is to be at level 16, the digital luminance signal
Yd may be calculated by:

Yd  =  219Y  +  16

Y is the luminance analogue signal of any colour, expressed as a fraction of unity.

Yd is the corresponding level number after quantization to the nearest integer value.

The colour-difference signals each occupy 225 levels in the central part of the quantization scale, with zero signal
corresponding to level 128 (see Figure C.3).

Given that the colour-difference signals are to occupy 225 levels and that zero level is to be 128, the decimal values of
the colour-difference signals, V*, U* may be calculated:

V*d  =  224  [0.713 (R-Y)]  +  128

U*d  =  224  [0.564 (B-Y)]  +  128

V*d U*d are the corresponding level numbers after quantization to the nearest integer value.

R-Y, B-Y are the colour-difference analogue values of any colour expressed as a fraction of unity.

C.2.1.4 <STR> : Sampling Structure

The structure parameter defines the spatial and temporal relationship between pixels on adjacent lines and fields, see
Figure C.4 (Sampling Structures). The relationship between samples of the first component is specified first followed by
the relative structure of the other components to the first.

LEVEL BINARY HEX

255 -------------------------------------- (11111111) FF

235 ---------------White---------------- (11101011) EB

16 ----------------Black--------------- (00010000) 10

0 -------------------------------------- (00000000) 00

LUMINANCE CODING RANGE

LEVEL BINARY HEX

255 -------------------------------------- (11111111) FF

240 ------------Maximum------------- (11110000) F0

128 ----------------Zero---------------- (10000000) 80

16 -------------Minimum------------- (00010000) 10

0 -------------------------------------- (00000000) 0

COLOUR DIFFERENCE CODING RANGE
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<STR> = structure ident, structure type number(s)

= 2/3 3/S 3/R

3/S =


3/0 line orthogonal field orthogonal 

3/1 line orthogonal field quincunx 
3/2 line quincunx field orthogonal 

  interlaced

3/3 line orthogonal single field
3/4 line quincunx single field
:
: {for later
3/15 {allocation

3/R = 3/0 coincident
3/1 alternate samples
3/2 sequential line
:
: {for later
3/15 {allocation

Figure  C.4/T.101 – Sampling Structures

# # # # #
o o o o o

__x_____x_____x_____x_____x_____x__ __x_____  _____x_____  _____x_____  __

# # # # #
o o o o o

....x.....x.....x.....x.....x.....x.... ..x..... .....x..... .....x..... ...

# # # # #
o o o o o

__x_____x_____x_____x_____x_____x__ __x_____  _____x_____  _____x_____  __

# # # # #
o o o o o

....x.....x.....x.....x.....x.....x.... ..x..... .....x..... .....x..... ... 

Field Orthogonal and Line Orthogonal
Coincident Samples (CCIR mode 4.2.2)

Field Orthogonal and Line Orthogonal
Coincident Samples (CCIR mode 2.1.1)

o o o o # o
__x_____x_____x_____x_____x_____x__ __x_____x_____x_____x_____x_____x__

o o o o # o
..x.....x.....x.....x.....x....x... ..x.....x.....x.....x.....x.....x...

# # # o # o
__x_____x_____x_____x_____x_____x__ __x_____x_____x_____x_____x_____x__

# # # o # o
..x.....x.....x.....x.....x.....x... ..x.....x.....x.....x.....x.....x...

Field Orthogonal and Line Orthogonal
Sequential Samples

Field Orthogonal and Line Orthogonal
Alternate samples

__________x__________x__________x__ __x_____x_____x_____x_____x_____x__
..x..............x..............x......... ...x.....x.....x.....x.....x.....x...
__________x__________x__________x__ __x_____x_____x_____x_____x_____x
..x..............x..............x......... ......x......x......x......x......x......x

Field Quincunx and Line Orthogonal
Coincident Samples

Field Orthogonal and Line Quincunx
Coincident Samples

x 1st component Y
o 2nd component U ____Field 1
# 3rd component V ........Field 2
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C.2.2 <SCM>: Select Coding Method

The way in which data is coded for storage and/or transmission, is described in this subclause. At present, only one
parameter field is specifiable, other parameters are given in the descriptions of particular coding techniques. Later, when
other generally useful parameters have been identified these may be made individually specifiable.

<SCM>  :  <ICT>

C.2.2.1 <ICT>: Image Coding Techniques

A photographic image is normally encoded using digital signal processing techniques (e.g. pulse code modulation or a
mathematical tranform). The various methods offer advantages such as high compression, a desirable image build-up,
good quality, or be suitable for a certain type of image. A table of image coding techniques is given and a code is
assigned to each. A subtype may be used to distinguish between different techniques of the same type. Each technique
may have an independent set of subtypes specified in a list.

<ICT> = coding ident, coding type number

= 2/4 <TY> <STY> <SSTY>

<TY>  :  Type <STY>  :  Subtype <SSTY>  :  Subsubtype

3/1 dpcm -------------------- 3/0 one dimensional

| (Appendix I)

|

3/2 transform ----------------- 3/1 Cosine ------------ 3/0 two dimensional

| (Appendix II)

| |

:

: {for future

3/15 {allocation

The details of the recommended coding methods are given in Appendices I and II. A particular coding technique may
implicitly specify certain parameters such as the number of bits per sample or the sequence for transmission.

C.3 Photographic Pixel Transfer Unit

This VPDE carries the data defining the grey/colour level of the pixels forming the photographic image and specifies
where the image is to be located on the display. It takes the form:

US 3/4 <ORG>  <ARE>  <DAT>

C.3.1 <ORG> : Origin

The origin is the first pixel position to which the data following will refer. This is the top left corner of the rectangular
area as defined below. It is specified in terms of the horizontal and vertical pixel position of the first component with
respect to the Defined Display Area. (see C.2.1.2). See Figure C.5 for Full Screen, Origin and Defined Display Area
relationships.

<ORG> = origin ident, horiz pix pos, vert pix pos

= 2/12 …3/uX 3/11 …3/uY 3/11

C.3.2 <ARE> : Area

This defines a rectangular area to be filled by the photographic data following. The width and height of the area are
specified in terms of the number of pixels of the first component. A non-rectangular image can be constructed from
small rectangles, if desired of only one line’s height. Alternatively, a mask of the required shape may be created on an
outer layer.
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<ARE> = area ident, area width, area height

= 2/13 …3/uAW 3/11 …3/uAD 3/11

When an area has been completely filled by all components the origin is assumed to be set back to the origin of the area.

Other methods of defining the area to be filled by the image are for further study.

T0822350-95/d179

Full Visible Display

Defined Display Area

Photo
Area

Figure C.5/T.101 – Display Areas

Pixel 1,1

Origin

Dx

Dy
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C.3.3 <DAT> : Pixel Data

C.3.3.1 Within the Code Table

Following the introduction variables described above any codes from columns 4, 5, 6 or 7 will be automatically
interpreted as data, the least significant 6 bits of each code being considered as a continuous bit stream containing
concatenated data values.

<DAT> = 4/H  5/H  6/H  7/H ...

C.3.3.2 Transparent Data

As photographic images contain a relatively large amount of data it is desirable for increased efficiency to use all the
presentation level code bits for actual data (8 bits per character). In such a mode all codes pass uninterrupted by the
normal presentation level control codes and the mode is thus termed transparent.

The transparent mode is entered using the TRANSPARENT data VPDE (see Part 7).

C.4 Photographic Table Header Unit

For certain photovideotex schemes various tables are needed in the decoding process whose contents have to be changed
for different images. The table header unit allows for a set of tables to be specified. Figure C.6 shows examples of table
structures.

The header unit will take the form:

US 3/5 2/0   <SET>   <SIZ>
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T0822360-95/d180

z z z

y y

x

One Dimensional Table,
e.g., a register

Two Dimensional Table,
e.g., a quantizer

Three Dimensional Table,
e.g., a map

Figure C.6/T.101 – Parameter Table Structure
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C.4.1 <SET> : Table Set

The use to which this table is put is defined within a particular coding technique description. The parameter field
specifies the table type identity number and the number of tables of that type required. The parameter field is defined
within the particular coding technique.

<SET> = set ident, table type number, number of tables

= 2/1 …3/uT 3/11 …3/uN 3/11

C.4.2 <SIZ>: Table Size

A generalized table is defined in tridimensional form. If a table has only two dimensions (e.g. a quantizer) the third
dimension is omitted.

<SIZ> = table size ident, table depth (Z), height (Y), width (X)

= 2/2 …3/uZ 3/11 …3/uY 3/11 …3/uX 3/11

C.5 Photographic Table Transfer Unit

A table transfer unit is used to fill a previously defined table(s).

US 3/5 <ID>   <LOC>   <DAT>

C.5.1 <ID>: Identity

A particular set of tables is identified using its table set type number and table number within the set. Where there are a
number of tables of a given type they will be filled in sequence. If only one value is given it is assumed to be the first
table of the set that is addressed.

<ID> = table identification ident, set type number, table number

= 2/1 …3/uT 3/11 …3/uN 3/11

C.5.2 <LOC>: Location

A particular location or bit within a table may be addressed by using its XYZ coordinates as used for the table
dimensions. See Figure C.7.
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<LOC> = location ident, XYZ address

= 2/2 …3/uX 3/11 …3/uY 3/11 …3/uZ 3/11

T0822370-95/d181

1 2 N. . . . . . . . . . . . . 

–Y

Type T Tables

Location T, N, Y

A Set of N Type T Tables each of Size X by Y

Figure C.7/ T.101 – Parameter Table Addressing
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C.5.3 <DAT>: Data

C.5.3.1 Within The Code Table

Table data is coded using the 6 least significant bits of codes from columns 4, 5, 6 and 7.

<DAT> = 4/H 5/H 6/H 7/H …

C.5.3.2 Transparent Data

A table may be filled using a transparent mode as described in C.3.3.2.

Appendix  I
(to Part 3 of Annex C to Recommendation T.101)

DPCM Image Coding – One Dimensional

I.1 Introduction

Differential pulse code modulation (DPCM) is a digital signal coding technique in which the differences between
adjacent digitally encoded sample values are used for storage and/or transmission. DPCM is also referred to as predictive
coding since the difference between the present value and a predicted value may be used.

A coding scheme may be derived using a difference value based on a one dimensional or two dimensional prediction.
The quantizer relating difference codes to actual value changes may be fixed or adaptive (i.e. changed according to
image characteristics).



Recommendation T.101     (11/94) 421

I.2 One Dimensional – Previous Element Prediction DPCM

I.2.1 General

This scheme provides for 50% data compression. It is relatively simple to decode, allowing for cheap and/or high speed
decoding. The image is built up pixel by pixel, line by line in two scans. The first scan fills the whole area with a
monochrome picture which is then coloured in the second scan.

I.2.2 Compression Technique

The pixel colour information is described using the television signal components luminance (Y) and chrominance (U and
V). The prediction for the next sample value (Pn+1) is that it will be the same as the present value on the same TV line.
The prediction is reset at the start of each line to a mid-range value. For luminance and chrominance this is the value 128
(decimal). The difference or error (D) between the prediction (P) and the actual value (V) is coded and used for storage
and/or transmission.

Transmitted value D  =  V  –  P  =  V  –  V

Data compression is achieved by using a non-uniform quantizer. A 16-level quantizer is used and so 4 bits/sample are
transmitted. The scheme is non-adaptive and thus the quantizer is fixed as shown below. The same quantizer is used for
luminance and both chrominance signals.

The value for display is reconstructed by adding the difference/error to the prediction:

Display value Vn+1  =  Pn+1  +  Dn+1  =  Vn  +  Dn+1

I.2.3 Transmission Sequence

The luminance values for the area are transmitted first. Each byte contains two samples. Starting at the origin, values are
sent in sequence pixel by pixel, line by line. When the area has been filled by one component the next pixel position is
reset to the origin of the area. The chrominance values are sent in UV pairs in sequence pixel by pixel, line by line.
Again two samples are sent per byte.

Y11 Y12 ……… Y1N

Y21 Y22 ……… Y2N

: :

YM1 YM2 ……… YMN

UV11 UV13 ……… UV1N/2

UV21 UV23 ……… UV1N/2

: :

UVM1 UVM3 ……… UVMN/2

Input difference Transmitted code Output difference  (D)

0-2
3-6

17-12
13-21
22-35
36-61
62-99

100-255

0
1
2
3
4
5
6
7

1
4
9

16
27
44
79

120

– (1-2)
– (3-6)

1– (7-12)
– (13-21)
– (22-35)
– (36-61)
– (62-99)

– (100-255)

8
9
10
11
12
13
14
15

–1
– 4
–9

–16
–27
– 44
–79

–120
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I.3 Example of Coding for DPCM

Photographic Data Header Unit

This will normally only be sent once at the start of a photovideotex session.

VPCE : US 3/4 2/0 (photographic data header unit)

VSCE : 2/1 3/1 (display composition  =  2:1:1)

2/3 3/3 (structure  =  line orthogonal single field)

2/4 3/1 3/0 (coding technique  =  DPCM  –  one dimensional)

Defaults not transmitted  –  components  =  Y, U*, V*

bits /component  =  8/8/8

Photographic Data Transfer Unit

This unit is sent for each photovideotex image.

VPCE : US 3/4 (photographic data transfer unit)

PDSU: 2/12 3/hX 3/tX 3/uX 3/11 3/hY 3/tY 3/uY 3/11

not 2/0 (origin pixel location  =  htuX htuY)

PDSU: 2/13 3/hW 3/tW 3/uW 3/11 3/hH 3/tH 3/uH 3/11

(area width and height  =  htuW  ×  htuH)

US 3/15 N Y Y Y Y  … (transparent data for N bytes)

luminance data

:

:

:

US 3/15 N Y Y Y Y  …

US 3/15 N U* V* U* V*  …

chrominance data

:

:

:

US 3/15 N U* V* U* V*  …

Appendix  II
(to Part 3 of Annex C to Recommendation T.101)

DCT Image Coding – Two Dimensional

II.1 Introduction

The main steps for image coding and decoding on a transform basis are shown in Figure II.1.
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Figure II.1/T.101 – Transform Coding and Decoding
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The principle characteristics of image coding by transform methods are:

– by using an orthogonal transform such as the Discrete Cosine Transform, high energy compaction is
achieved;

– adaptivity due to sorting the transform sub-images of an image into classes by the level of image activity
present;

– averaging of channel noise over the whole sub-image.

The Discrete Cosine Transform (DCT) is a coding method belonging to the general class of discrete orthogonal
transforms.

The typical performance obtained with DCT is:

1) 0.5-1 bit per pixel for monochrome images;

2) 1-2 bits per pixel for colour images.

II.2 The Discrete Cosine Transform

II.2.1 General

The two-dimensional Cosine Transform of a discrete function

f(j,k) j,k  =  0, 1, …, N – 1 is defined as:

F(u,v)  =  
4C(u)  ·  C(v)

N2   ∑
j=0

N–1

     ∑
k=0

N–1

     f(j,k)  ·  cos 



(2j  +  1) π  ·  u

N   ·  cos 



(2j  +  1) π  ·  v

N

where

u, v  =  0, 1, …, N – 1
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The inverse transform is:

f(j,k)  =  ∑
u=0

N–1

     ∑
v=0

N–1

       C(u)  ·  C(v) F(u,v)  ·  cos 



(2j  +  1) π  ·  j

N   ·  cos 



(2j  +  1) π  ·  k

N

where

C(0)  =  
1

2

C(u)  =  C(v)  =  1 for u, v  =  1, 2, …, N – 1

C(u)  =  C(v)  =  0 elsewhere

Block diagrams of a DCT adaptive coding system are shown in Figures II.2 and II.3.

T0822390-95/d183

Sub-block
classification

map

Variance
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Bit
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Figure II.2/T.101 – Cosine Transform Adaptive Coding System

To comm
channel

FIGURE II.2/T.101...[D183] =



Recommendation T.101     (11/94) 425

T0822400-95/d184
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Figure II.3/T.101 – Cosine Transform Adaptive Coding System – Decode
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II.2.2 Transform Sub-block Classification

The transform sub-block classification attempts to sort the transform blocks of an image according to criteria which may
be functions of image activity, directionality, fineness etc present within each transform sub-image.

After the calculation is performed, the whole range of values of the chosen criterium is divided amongst the number of
classes which serve the principle of adaptivity. Within limits, the greater the number of classes the better the adaptivity.

Finally, a classification map is generated within which each sub-image is identified by its class identifier. This identifier
acts as an index to the bit allocation table associated with that class.

II.2.3 Bit Allocation Table

This step allocates a number of coding bits to individual elements according to their class reference and to a fixed data
rate for an average distortion at or below an acceptable level (rate-distortion theory). Bits are then distributed between
“busy” and “quiet” image areas to provide the desired adaptivity – more bits being assigned to areas of high image
activity and less to those of low activity.

The bit allocation strategy is at the designer’s convenience. The following scheme provides for a maxium of 16 different
classes.

II.2.4 Normalization of Coefficients

This calculation is performed to

– avoid clipping of the transform samples prior to quantization;

– use normalized quantizers associated with normalized probability laws.

In order to use normalized probability densities, e.g.

p(x)  =  
2π

  e
–x2

2
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for the definition of quantizers it is appropriate to specify normalized values for the transform coefficients on which the
quantification process is applied.

The normalization of the transform coefficients is performed through the following scheme:

for u, v  =  0 the normalized value to be quantized is:

x  =  
Fm,  (0,0)  –  2m
2(2Nd  –  1) / X128

where

m  = E f(j,k),

Nd Number of bits per pixel in the original image f(j,k),

X128 The highest 8 bit decision level.

This guarantees that no dc values are clipped.

T0822410-95/d185

– 1 + 1
x

P (x)

xx

 (x)  (x)

– 2m

2(2      – 1)Nd 2(2      – 1)
N d

x        – 2m x0max max

Statistical mean

Typical Case Worst Case
(one sub-block white, the other black)

for u, v ≠ 0

Fm,  (u, v)

C ⋅ 2 Bk

Where
C = Sup σ  (u, v) for N     (u, v) = 1 

x =

Bku, v, k
x

E Fm,  (u, v) = 0

[for N    (u, v) = 1]Bk

= C

N    (u,v)–1

FIGURE 0822410/T.101...[D185] =



Recommendation T.101     (11/94) 427

At the receiving end after inverse quantization the value of the nomalisation factor for Fm, l (0, 0) and Fm, l (u, v) is
required in order to obtain the correct value of the coefficient before processing the inverse cosine transform.

– For Fm, l (0, 0) the value of Nd is required (default value is 8 bits)

– For Fm, l (u, v) the value of C is required (no default value).

II.2.5 Quantization

The normalized samples are optimally quantized with the number of quantization levels (bits) set according to the bit
allocation tables. The quantization process attempts to define a relationship between a transform coefficient Fm, l (u,v)
and a binary number from NBk (u,v) bits from the appropriate bit allocation table. This relationship is derived from the
distribution law of the coefficients and some function of the error between the input and the output of the quantizer.

The Gaussian distribution law used:

p(x)  =  
2π σ(u,v)

  e
–x2

2

with x in the general form

x  =  
Fm,  (u,v)  –  2m

σk (u,v)

The criterion used as a function of the error between the input and the output of the quantizer is the mean squared error:

D  =  ∑
i=1

2NBk

 
⌡
⌠

Sin(i)

Sin(i+1) (Sin  –  Sout)2  p(x)  ·  dx

which gives, if

xk are the end points of the 2 NBk (u,v)  input ranges

yk are the output levels of the corresponding input ranges

xi  =  (yi  +  yi–1  –  1)/2 for i  =  2, …, 2NBk(u,v)

and

⌡
⌠

xi

xi+1    (x  –  yi)  ·  o(x) dx  =  0  for  i  =  1,  ...  2NBk(u,v)

and

Table  II.1/T.101 – Example for NBk = 1, 2, 3 bits

N = 2 N = 4 N = 8

i xi yi xi yi xi yi

1 0.0 0.7980 0.0 0.4528 0.0 0.2451
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II.3 Application of the Discrete Cosine Transform

DCT image coding may be performed in various ways. This application uses 1 to 2 bits per pixel to code colour images.

This application is coded for with:

<ICT>  =  2/4  3/2  3/1  3/0

(coding ident, transform, cosine, two dimensional).

II.3.1 Image Structure

The whole image (two fields) is used (see Figure II.4).

T0822420-95/d186

Y

ORG

Sub-image of 8 × 8 pixels Y

Row of Sub-blocks

Sub-block of 16 × 16 pixels

Photo Area

Figure II.4/T.101 – Image Structure

FIGURE II.4/T.101...[D186] =

II.3.1.1 Spatial Structure

The sampled image has the following structure (see Figure II.).

Figure  II.5/T.101 – Sampling structure

# # #
o o o

__x______x______x________x_______x_______x__
 ...x.....x.....x.....x.....x.....x......

# # #
o o o

__x______x______x________x_______x_______x__
 ...x.....x.....x.....x.....x.....x......

Field Orthogonal and Line Orthogonal
Coincident Samples (CCIR mode 2.1.1)

x 1st component Y

o 2nd component U ___ Field 1

# 3rd component V .......Field 2
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II.3.1.2 Temporal Structure

The transmitted transform image has the following structure (see Figure II.6).

x     x     x      x      x    .   .   .

o           o             o    .   .   .

#           #             #    .   .   .

x 8

8

8

T0822430-95/d187

Plane Y:
4 matrices of 8 × 8
transform pixels
comprising a
sub-block

Plane U:
1 matrix of 8 × 8
transform pixels
comprising a
sub-block

Plane V:
1 matrix of 8 × 8
transform pixels
comprising a
sub-block

Figure II.6/T.101 – Transmitted Transform Image Structure

FIGURE II.6/T.101...[D187] =

In mode 2.1.1 one sub-block U (8 × 8) and one sub-block V (8  ×  8) are transmitted for each sub-block Y (16  ×  16).

II.3.2 Coding Parameters

These parameters will be implicity specified via <SCM> in the sub-sub-type byte with the coded value 3/0.

The parameters are:

– sub-block of 16 × 16 pixels (based on first component);

– sub-image of 8 × 8 pixels (based on first component);

– 1 to 16 activity classes;

– quantization law using Gaussian distribution of densities;

– source image quantized with 8 bits per component.

II.3.3 Table Types and Structures

The image is defined using three tables.
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II.3.3.1 Table 1

This defines the following:

mY  =  Ey { f(j,k) }: mean of the Y component over the whole image on one unsigned byte.

CY: normalization coefficient11) of Ym for (u, v)  =  0 coded as M  ×  2 with the mantissa M
on two bytes and the exponent n on one signed byte.

mU  =  Eu { f(j,k) }: mean of the U component over the whole image on one unsigned byte.

CU: normalization coefficient11) of Y for (u, v)  =  0 coded as M  ×  2 with the mantissa M
on two bytes and the exponent n on one signed byte.

mV  =  Ev { f(j,k)}: mean of the V component over the whole image on one unsigned byte.

CV: normalization coefficient11) of V for (u, v)  =  0 coded as M  ×  2 with the mantissa M
on two bytes and the exponent n on one signed byte.

II.3.3.1.1 Data Structure

The data will be sent in the following sequence (mY first):

mY  CY  mU  CU  mV  CV

(bytes are sent most significant bit first.)

II.3.3.2 Table 2

This defines the following:

N Luminance bits allocation tables

N U component bits allocation tables

N V component bits allocation tables

II.3.3.2.1 Data Structure

Four bits are provided for allocation of fifteen bits per coefficient.

For each table data is transmitted row by row, commencing with byte (most significant bit first). Tables are transmitted
in order Y, U and then V (see Figure II.7).

If required the data related to each component may be transmitted in separate Transparent data VPDEs. (See Part 7.)

T0822440-95/d188

Y11 Y12 Y18

Y38Y31 Y32

U11 U 12 U18

U38U31 U32

V11 V12 V18

V38V31 V32

Figure II.7/T.101 – Bit Allocation Tables

FIGURE II.7/T.101...[D188] =

_______________
11) The Normalization coefficient for Fm, l (0,0) is not transmitted as the most likely value of Nd is 8 bits and therefore this is the

default value.
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II.3.3.3 Table 3

This is a table of variable length which describes the activity over the whole image. Each sub-image is given a 4-bit
reference to one of the classes.

II.3.3.3.1 Data Structure

T0822450-95/d189

A ii

Aykn

Activity of Y
within the first
sub-image of 8 × 8
(A = 1, 2 ... 16)

Figure II.8/T.101 – Activity Table for Y

FIGURE II.8/T.101...[D189] =

Similar tables are transmitted for U and V with appropriate numbers of coefficients. (Four times fewer U and V
coefficients than Y when in 2.1.1 CCIR mode.)

For each table data is transmitted row by row, commencing with byte (most significant bit first). Tables are transmitted
in order Y, U and then V.

If required the data related to each component may be transmitted in separate Transparent data VPDEs. (See Part 7.)

II.3.4 Photographic Pixel Transfer Unit

The header is not described here as it depends on the particular image being transmitted. Photographic pixel data is
transmitted in Transparent data mode (See Part 7).

In order to avoid propagation of errors through consecutive sub-blocks, each sub-block description is resynchronized by
a new Transparent VPDE with an appropriate length indicator.

Each sub-block is coded with transformed and quantized coefficients sent in sequence as follows:

US 3/4 <ORG> <ARE>

US 3/15 length Y1 Y2 Y3 Y4 U V

US 3/15 length Y’1 Y’2 Y’3 Y’4 U’ V’

US 3/15 length Y"1 Y"2…

:

:

:
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II.4 Example of Coding for DCT

The VPDEs will take the form:

PIXEL HEADER UNIT

TABLE TRANSFER UNIT

VPCE US 3/4 2/0

SDC Colour YUV (default)

Display
composition 2/1 3/4

3/6
3/1
3/2

3/6
3/5

3/11
3/11

416Hy ×
625Vy

3/2
3/3

3/0
3/1

3/8
3/2

3/11
3/11

208Huv ×
312Vuv

2/3 3/0 3/1 Fields and lines
alternate samples

SMC
Coding
method 2/4 3/2 3/0 3/0 Discrete cosine

transform – two dimensional

Table 1 Header

VPCVE
Table Set
Table Size

US
2/1
2/2

3/5
3/1
3/8

2/0
3/11
3/11

3/3
3/9

3/11
3/11

Table 1; 3 sub-tables
Z  =  8 bits, Y  =  9

Table 1 Transfer

VPCE
Address

US
2/1

3/5
3/1 3/11 Table 1; address 0
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PIXEL TRANSFER UNIT

VPCE US 3/4

<ORG> Top Left DDA
(default)

<ARE> 2/13 3/1
3/3

3/6
3/2

3/0
3/0

3/11
3/11

X  =  160 pixels
Y  =  320 pixels

Data US 3/15 length transparent data …
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Part 4 – Define Dynamically Redefinable Character Sets (DRCS)
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C.1 Introduction

A DRCS is a set of characters whose shapes are sent from the service and down-loaded via the line. It may be used to
represent alphabetic characters, special symbols, or picture element symbols for constructing fine graphics. Once loaded,
the DRCS are regarded as members of a library that can be designated by appropriate ESCAPE sequences as G0, G1, G2
or G3 sets.

Two types of DRCS have been identified. The first type is the basic DRCS. Only the shapes of the characters are down-
loaded. Characters are displayed on the screen in the prevailing foreground colour on the prevailing background colour.
In the second type of DRCS the down-loaded characters are completely defined in foreground colours, i.e. all the dots of
a character cell have a defined foreground colour, chosen from a number of colours.

The protocol defined below for down-loading of DRCS allows down-loading of both types of DRCS. The protocol is
open ended to allow for future extensions.

The down-loading of DRCS is accomplished using units of two types:

– DRCS header units;

– DRCS pattern transfer units.

A DRCS header unit describes the general properties of the DRCS to be loaded. The actual pattern transfer takes place
using DRCS pattern transfer units. Both units are coded as Videotex Presentation Data Elements (VPDE) in accordance
with the Presentation Level Data Syntax (PLDS) as:

US 2/3 Y <data>

Y  = 2/0 indicates DRCS header units

Y_2/0 indicates DRCS pattern transfer units.

C.2 DRCS Header Units

A DRCS header unit applies for all following pattern transfer units until the header is redefined or until the end of a
session. A DRCS header unit is coded as:

US 2/3 2/0 <ICS>   <SDC>   <SCM>   <SSA>

The various fields of the DRCS header unit are coded with bytes from different columns of the code table. If the default
conditions apply these fields are omitted. The default conditions are specified in the description of the fields. They are
independent of previously loaded header units.
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C.2.1 <ICS>: Identification of Character Set

The <ICS> field identifies the DRCS to be loaded, by a number which will consequently be used in the designation
sequence for this set. With the exception of the last byte, all the bytes of the <ICS> field are taken from column 2 of the
code table.

<ICS> : 2/k F

k: Indicates whether the set belongs to the first or second repertory in the library (see clause C.5 for the
designation sequence). It also indicates whether a possibly existing DRCS identified by the same <ICS>
field should be deleted or merely be overwritten by the following pattern transfer units:

0: first repertory, do not delete existing DRCS;

1: second repertory, do not delete existing DRCS;

8: first repertory, delete existing DRCS;

9: second repertory, delete existing DRCS.

F: If the DRCS is registered in ISO 2375, then F is the character allocated by ISO.

If the DRCS is a non-registered set, then the sequence 2/0 Fx is transmitted. Fx can be taken from columns 4 to 7 of the
code table.

The default for <ICS> is: 2/0  2/0  4/0, which will identify a non-registered set of the first repertory to be loaded in the
library with final character for designation 4/0. An existing DRCS in this library position will not be deleted.

C.2.2 <SDC>: Select Dot Composition

The <SDC> field describes the structure of the cells of the DRCS to be loaded. The <SDC> field also discriminates
between the two types of DRCS.

There are two alternative types of <SDC>.

C.2.2.1 SDC Type 1

The first type is coded with bytes from column 3 of the code table. This is the extended type of <SDC>. Its coding will
allow for future extension of the DRCS architecture.

<SDC> type 1: <character cell>  <blocking factor>  <pixel characteristics>

<character cell> : 3/th  3/uh  3/11  3/tv  3/uv  3/11

th: (0,1 … 9): tens of horizontal pixels, leading zeros may be omitted12);

uh: (0,1 ... 9): units of horizontal pixels, no default for the number of horizontal pixels;

tv: (0,1 ... 9): tens of vertical pixels, leading zeros may be omitted12);

uv: (0,1 ... 9): units of vertical pixels, default number of vertical pixels  =  10.

<blocking factor>: indicates the grouping of character cells (horizontal × vertical) for a rectangular character block. This
character block is considered as a single character cell during the character description. When down-loaded in the
terminal a character block occupies h × v consecutive character positions in the DRCS. The coding of the <blocking
factor> is: 3/th 3/uh 3/11 3/tv 3/uv 3/11.

th: (0,1 ... 9): tens of horizontal character cells, leading zeros may be omitted12);

uh: (0,1 ... 9): units of horizontal character cells;

tv: (0,1 ... 9): tens of vertical character cells, leading zeros may be omitted12);

uv: (0,1 ... 9): units of vertical character cells.

_______________
12) The coding scheme allows more significant digits to be added if needed.
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The default coding for the <blocking factor> is 3/1 3/11 3/1 3/11, indicating a character block of 1  ×  1 character cell.

<pixel characteristics>: for further study. The default condition is 1 bit/dot/pixel basic DRCS.

C.2.2.2 SDC Type 2

The second type of <SDC> is coded with bytes from columns 4 and 3 of the code table. This is the shorthand type of
<SDC>.

<SDC> type 2: 4/p  <blocking factor>  4/q

p: indicates envisaged recommended dot matrix sizes (horizontal  ×  vertical). There is no default for p.

0: 16  ×  24 08:  8  ×  12

1: 16  ×  20 09:  8  ×  10

2: 16  ×  12 10:  6  ×  12

3: 16  ×  10 11:  6  ×  10

4: 12  ×  24 12:  6  ×  5

5: 12  ×  20 13:  4  ×  10

6: 12  ×  12 14:  4  ×  5

7: 12  ×  10 15:  6  ×  6

<blocking factor>: as above

q: indicates the number of bits per dot used to code the DRCS. The default for q is 1, indicating 1 bit per dot
basic DRCS. Colour DRCS is coded with q _ 1 :

1: 1 bit/dot basic DRCS

2: 2 bit/dot colour DRCS, 4 colours

default DCLUT: black, red, green, yellow

3: 3 bit/dot colour DRCS, 8 colours

default DCLUT: 1st colour palette

4: 4 bit/dot colour DRCS, 16 colours

default DCLUT: 1st and 2nd colour palettes (or 3rd and 4th colour palettes if the 1st and 2nd colour
palettes are not redefinable).

The colours as mentioned above can be modified by loading the DRCS Colour Look Up Table (DCLUT). See Part 5,
redefinable colours.

Since there is no default for some bytes in the <SDC> a DRCS header unit must always contain at least part of an
<SDC>. If <SDC type 1> is used, at least 3/uh and 3/11 must be contained in the header; if <SDC type 2> is used, 4/p
must be included in the header.

C.2.3 <SCM>: Select Coding Method

The <SCM> field determines the way in which the DRCS patterns are coded as they are down-loaded. Details of the
coding are also determined by the <SDC> field (e.g. matrix size, bits per dot, blocking factor, pixel characteristics). The
bytes of the <SCM> field are taken from column 5 of the code table (see C.4.1.3).

<SCM>: <type> [<sub-type>]

<type> : 5/t (default t  =  0)

<sub-type>: 5/st
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The <type> field identifies the coding method of the DRCS to be down-loaded. Some coding methods require a <sub-
type> field to identify options within the coding method.

t  =  0: ’direct’ coding, described in C.4.1

no <sub-type> needed

t  =  1: ’Runlength’ coding, described in C.4.2

the default coding for st  =  0

Other coding methods are for further study.

C.2.4 <SSA>: Select Set Attributes

The <SSA> field describes the actions which certain attributes will have on the DRCS characters once they are displayed
on the screen. The bytes of the <SSA> field are taken from column 6 of the code table (see C.4.1.3).

The details of the <SSA> are for further study.

The default for <SSA> is such that the LINED attribute causes an underline, as for alphanumeric characters, but has no
effect on colour DRCS.

C.3 Pattern Transfer Units

Pattern transfer units are coded as:

US 2/3 Y <pattern data>

Y: the code of the first character (or character block) described in the unit; it has a value in the range 2/1 to
7/14 inclusive.

The <pattern data> field of a pattern transfer unit describes the patterns for the characters of the down-loaded DRCS, in
accordance with the last received DRCS header unit.

The value of the Y parameter defines the code of the first defined character. If the pattern transfer unit contains more
character definitions, they will be assigned subsequent codes. Data contained in a pattern transfer unit for a character
subsequent to a character with code 7/14 will be discarded.

The coding methods to be used in the <pattern data> are described in C.4 below.

C.4 Coding Methods

In the following subclauses the recommended coding methods, as indicated in the <SCM> field of the DRCS header
units, are defined.

C.4.1 ’Direct’ Coding Method

The ’direct’ coding method is identified by t  =  0 (default value) in the <SCM> field of the DRCS header unit. No
<sub-type> is needed for this coding method. The method can be used to load basic DRCS as well as colour DRCS.

C.4.1.1 Basic DRCS

A DRCS character cell consists of m dots horizontally and n dots vertically (in total m  ×  n dots). The values of m and n
are determined by the <SDC> field of the DRCS header unit. The direct coding method can be used for all possible
values of m and n.

The dots of a character are coded using bytes from columns 4 to 7 of the code table, these bytes are called D bytes. The
dots are loaded six dots at a time, row by row, starting from the top left hand corner, using the six least significant bits.
Dots defined as ’1’ are displayed in foreground colour.
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To improve the efficiency of this code a number of special commands have been added. They are coded as bytes from
column 2 of the code table (see C.4.1.3) and are called S-bytes. The coding of these bytes are:

Code Name Description

2/0 Sf Fill rest of character with ’0’s

2/1 R1 Repeat last complete row once

2/2 R2 Repeat last complete row twice

2/3 R3 Repeat last complete row 3 times

2/4 R4 Repeat last complete row 4 times

2/5 R5 Repeat last complete row 5 times

2/6 R6 Repeat last complete row 6 times

2/7 R7 Repeat last complete row 7 times

2/8 R8 Repeat last complete row 8 times

2/9 R9 Repeat last complete row 9 times

2/10 R10 Repeat last complete row 10 times

2/12 S1 Defines a complete row containing ’1’s

2/14 Sr Fill rest of character with last complete row

2/15 Ss Fill rest of character with ’1’s

3/0 B1 Start of pattern block for new character

The pattern block for each DRCS character is preceded by the command B1 (3/0).

The insertion of an S-byte may leave a number of remaining bits in the previous D-byte, which will not define a
complete row. The use of these bits are explained below.

The actions of the Sf (2/0) command are as follows. The remaining bits of the last D-byte are used as the first bits of the
next row; the rest of this row and the possibly remaining rows of the character are filled with ’0’s. The action of the Ss
(2/15) command is equivalent, but with the character filled with ’1’s.

The Sr (2/14) command causes the last complete row to be copied in the remaining rows of the character. Remaining bits
in the last D-byte are discarded.

For the remaining commands S0 (2/12), S1 (2/13) and R1 (2/1) to R10 (2/10) the processing of the remaining bits in the
last D-byte is postponed until the action indicated by the command is executed. Together with the next D-byte (or Sf or
Ss) these bits are used for the definition of the remaining part of the character. If the rest of the character is completely
defined by the commands mentioned in this paragraph, the remaining bits are discarded.

The extent of the repeat command cannot cross the border of a character block. If a repeat command is used as the first
byte of a character definition (i.e. the first byte after a B1 command), the action is as if the last complete row consisted of
all ’0’s.

If a B1 command is received before a character is completely defined, the remaining part is defined as all ’0’s. Excess
bytes before a B1 command are ignored.

C.4.1.2 Colour DRCS

In the pattern transfer units for colour DRCS, a number of bits per dot are downloaded to identify the colour of each dot.
In the ’direct’ coding method the pattern information for the DRCS is transmitted as one or more pattern blocks for each
DRCS character. A pattern block defines one bit of each of the dots of the DRCS character as shown in Figure C.1. The
pattern blocks are separated by separation bytes (B-bytes) coded from column 3 of the code table (see Table C.1).
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Code Name Description

3/0 B1 Start of the 1st pattern block of a DRCS character
Defining the least significant bit of the dot

3/1 B2 Start of the 2nd pattern block

3/2 B3 Start of the 3rd pattern block

3/3 B4 Start of the 4th pattern block

b 6 . . . . . . . . . . . . b 1

b 6 . . . . . . . . . . . . b 1

b 6 . . . . . . . . . . . . b 1

b 6 . . . . . . . . . . . . b 1

b 1 b 2 b 3 b 4

T0822460-95/d190

Sequence for a 16-colour
(4 bits per dot) definition

1st byte
3rd byte

2nd byte
4th byte

Figure C.1/T.101 – DRCS Downloading Format Definition for a 12 ×  10 Dot Matrix

FIGURE C.1/T.101...[D190] =

Equal pattern blocks only have to be transmitted once. In that case the pattern block is preceded by the two (or more)
separation bytes to which the pattern block applies.

Examples of pattern transfer units for colour DRCS are given below:

Sixteen-colour DRCS (4 bits per dot)

US 2/3 Y 3/0  <1st pattern block>  3/1  <2nd pattern block>

3/2  <3rd pattern block>  3/3  <4th pattern block>  3/0

…

US 2/3 Y 3/0 3/1 3/2  <pattern block>  3/3  2/0  3/0 …
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In the second example the pattern blocks for the first three bits of the dots are equal, while the fourth bit is ’0’.

Four-colour DRCS (2 bits per dot):

US 2/3 Y 3/0  <1st pattern block>  3/1  <2nd pattern block>  3/0

...

C.4.1.3 Direct Coding Code Table

See Table C.1.

Table  C.1/T.101 – Direct Coding Code Table

C.4.2 'Runlength' Coding Method

The runlength coding method is identified by t  =  1 in the <SCM> field of the DRCS header unit. In some cases a <sub-
type> field is needed for this coding method. The default value for the <sub-type> is 5/0 (st  =  0).

The runlength coding method can be used for basic DRCS as well as colour DRCS, although the method may be best
used for advanced types of colour DRCS using a non-default <blocking factor>.

The following general rules apply for runlength coding.

0 1 2 3 4 5 6 7

00 Sf0 B1 00 16 32 48

01 R10 B2 10 17 33 49

02 R20 B3 20 18 34 50

03 R30 B4 30 19 35 51

04 R40 40 20 36 52

05 R50 50 21 37 53

06 R60 60 22 38 54

07 R70 70 23 39 55

08 R80 80 24 40 56

09 R90 90 25 41 57

10 R10 10 26 42 58

11 11 27 43 59

12 S00 12 28 44 60

13 S10 13 29 45 61

14 Sr0 14 30 46 62

15 Ss0 15 31 47 63

S-0 B- <--------------------D-bytes ------------------------------>
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Runlength coding uses the six least significant bits from bytes of columns 4 to 7 of the code table. These bits are
identified as b6, b5, b4, b3, b2 and b1 (b1 is the least significant).

Runlength coding is applied on character blocks as defined by the <SDC> field of the header unit (default 1  ×  1), row
by row, starting from the top left hand corner of the block.

If a runlength exceeds the right hand border of the character block, the remaining part of the runlength is continued on
the next row. If it exceeds the right hand border of the last row of the character block the remaining part is ignored.

C.4.2.1 Basic DRCS

Two types of runlength coding for basic DRCS are specified. The first type is identified by st  =  0 (default). In this case
the runlength is coded with three bits:

b6, b5, b4: runlength for the background colour

b3, b2, b1: runlength for the foreground colour

The coding for each runlength is:

Code Length

001 0

010 1

011 2

100 3

101 4

110 5

111 6

000 escape

If the escape code is used, the six bits of the following byte are completely used to code the runlength (1 to 63). If both
runlengths in a byte are coded as escape, the second byte will contain the runlength of the background colour and the
third byte the runlength of the foreground colour.

The second type of runlength coding for basic DRCS is defined by st  =  1. In this case the coding is:

b6: 0 runlength for background colour

1 runlength for foreground colour

b5, b4, b3, b2, b1: runlength (1 to 31)

C.4.2.2 Colour DRCS

For colour DRCS the runlength is coded per colour.

In the case of sixteen-colour DRCS the runlength coding will be:

b6, b5, b4, b3: colour definition

b2, b1: runlength

01 length 1

10 length 2

11 length 3

00 escape

If the escape code is used, the six bits of the next byte define the runlength (1 to 63).
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For eight-colour DRCS the runlength coding will be:

b6, b5, b4: colour definition

b3, b2, b1: runlength (1 to 7)

000 escape

For four-colour DRCS the runlength coding will be:

b6, b5: colour definition

b4, b3, b2, b1: runlength (1 to 15)

0000 escape

C.5 Designation and Invocation of DRCS

Once a DRCS (or part of it) is downloaded, the set is considered part of the library. The set can then be designated by the
ESC-sequence.

ESC I F

I  =  2/k  +  i

k: 8 or 12 indicating the first or second repertory. The value for k should be in accordance
with the value for k in the <ICS> field of the header unit of the required DRCS.

i: 0, 1, 2 or 3 depending on whether the set is designated as a G0, G1, G2 or G3 set
respectively.

F: If the DRCS is registered in ISO 2375, then F is the character allocated by ISO.

If the DRCS is a non-registered set then the sequence 2/0 Fx is transmitted, where Fx is
equal to Fx in the <ICS> field of the header unit of the required DRCS.

Once the set is designated, it can be invoked in the normal manner.

If a character block is to be displayed on the screen, the top left hand character cell will be positioned at the active
position. After the display of the block, the active position will be in the next position following the top right hand
character cell of the block.

C.6 Applicability of Attributes

Unless the <SSA> field of the DRCS header unit defines otherwise, all attributes shall apply in the normal way to DRCS
characters, the only exception being that the LINED attribute is not applicable to colour DRCS.

Although in colour DRCS a character is completely defined in foreground colour, it should be remembered that at the
position where a colour DRCS character is displayed there is a defined background colour, which should be applied in
the case of, for example, the INVERT or the FLASH attribute.
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C.1 Introduction

The alphamosaic C1 sets provide for the selection of eight colours. In this part the method used to extend this colour
system and to redefine colours will be described.

C.2 Colour System Extension

The extension of the colour system is accomplished by providing a number of colour tables of eight colours each. At a
given instant only one table can be in use. This table is selected using a CSI sequence (see Part 1, C.2.3.13). Each table is
implemented as a Colour Look Up Table (CLUT) with eight entries. The entry in the ’in use’ CLUT is selected using the
C1 controls according to the table below.

C1 control colour Entry No. in CLUT

black 0

red 1

green 2

yellow 3

blue 4

magenta 5

cyan 6

white 7

The entry in the CLUT contains an ordinal number in the colour map. The contents of this colour map entry define the
colour. In the alphamosaic mode four CLUTs are used. They are named CLUT1, CLUT2, CLUT3 and CLUT4. The size
of the colour map is 32 entries, divided into 4 parts of 8 entries each.

For colour DRCS (see Part 4) separate look up tables called DCLUTs may be provided. A DCLUT contains a number of
entries which are used to define the colours used in colour DRCS. The colour extension scheme is shown schematically
in Figure C.1.
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If this entry (No. 8) is defined as BLACK (as it is by default), it will be
interpreted as TRANSPARENT.
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FIGURE C.1/T.101...[D191] =

C.3 Coding of Redefinable Colours

The Define COLOUR VPDE is used to redefine the contents of the colour map, or to redefine the contents of the CLUTs
or the DCLUTs. The coding is:

US 2/6 Y <data>

Y: determines the function of the Define COLOUR VPDE

2/0: define COLOUR header unit

2/1: define COLOUR reset unit

3/x: COLOUR transfer unit

C.3.1 COLOUR Header Unit

A COLOUR header unit applies for all following colour transfer units until the header is redefined or until the end of a
session. The header unit is coded as:

US 2/6 2/0 <ICT>   <SUR>   <SCM>

<ICT>: Identification of Colour Table, is coded as: 2/a I

a: indicates the type of colour table

0: colour map

1: CLUT

2: DCLUT
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I: indicates the number of the unit indicated in 2/a.

I is in the range 2/0 to 7/15.

The default coding for <ICT> is 2/0 2/0, identifying the colour map No. 1.

<SUR>: Select Unit Resolution, is coded as: 3/c

c: (1, 2...9) indicating the number of bits used to define each unit of the identified table.

The default value for <SUR> is 3/4.

<SCM>: Select Coding Method, is coded as: 4/d

d: indicates the coding method

0: entries in colour map

1: load colour map using R,G,B

The default value for <SCM>  =  4/1.

If necessary an extra byte (coded 4/e) may be added.

C.3.2 COLOUR Reset Unit

The COLOUR Reset Unit is used to reset all the colour tables (CLUTs, DCLUTs and colour map) to their default values.
The reset unit is coded as:

US 2/6 2/1

C.3.3 COLOUR Transfer Units

COLOUR transfer units are used to load colour tables. The colour table to be loaded and the loading method used are
defined by the ’Define COLOUR’ header unit. The COLOUR transfer units are coded as:

US 2/6 Y <colour data>

Y: will indicate the first table entry to be loaded, and is coded as: 3/t 3/u

t: (0,1...9) tens of address, leading zeros may be omitted

u: (0,1...9) units of address13)

<colour data>: bytes in the range of 4/0 to 7/15.

The meaning of the <colour data> depends on the preceding ’Define COLOUR’ header unit and is defined in the
subclauses below.

C.3.3.1 Loading a CLUT or DCLUT

This function is identified by the last received ’Define COLOUR’ header unit with <ICT>  =  2/1 (CLUT) or
2/2 (DCLUT). The least significant <SUR> bits are taken from each byte of the colour data and stored in consecutive
locations of the identified CLUT or DCLUT, starting at the address indicated by Y.

Data received for addresses outside the identified CLUT or DCLUT will be discarded.

C.3.3.2 Loading the Colour Map using R, G, B

This function will be identified by the last received ’Define COLOUR’ header unit with <ICT>  =  2/0 and <SCM>  =
4/1, or the default header unit. The colour map is loaded starting at the address indicated by Y. The colours are defined
in terms of their Red, Green and Blue components, each of which is defined by <SUR> bits.

Each <colour data> byte contains two bits for each of the primary colours, except for the last byte, which may contain
only one relevant bit for each primary colour. The coding of the six least significant bits of the <colour data> bytes is:
R G B R G B, the most significant bits defining the more significant bits of the colour components. A value of ’0’ for a
colour component indicates zero intensity. All bits ’1’ indicate full intensity. Intermediate values are interpreted in equal
brightness steps (eye corrected).

_______________
13) The coding scheme allows more significant digits to be added if necessary.
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C.1 Introduction

The ’Define FORMAT’ VPDE is used to define the number of rows and columns displayed within the defined display
area for the alphamosaic display.

The default alphamosaic display format is 24 rows of 40 characters.

The possibility of changing the aspect ratio of the defined display area using the ’Define FORMAT’ VPDE is for further
study.

When the ’Define FORMAT’ VPDE is executed no assumptions can be made about the subsequent contents of the
screen.

C.2 Coding

The coding of the ’Define FORMAT’ VPDE is as follows:

US 2/13 Y <CH>   <CT>   <CU>   3/11   <RH>   <RT>   <RU>   3/11   <WC>

If Y is 4/1 to 4/14 one of the following formats is defined:

4/1: 40 columns by 24 rows

4/2: 40 columns by 20 rows

4/3: 80 columns by 24 rows

4/4: 80 columns by 20 rows

4/5: 48 columns by 20 rows

4/6: 40 columns by 25 rows (numbered from 0 to 24)

4/7: 20 columns by 12 rows (for Chinese characters)

4/8: 20 columns by 8 rows (for Chinese characters)

4/9 to 4/14: are for further study

If Y is 4/15 the number of columns and rows is defined by the following data, where:

<CH>  <CT>  <CU> is the number of columns in hundreds, tens and units, coded from column 3 (leading
zeros may be omitted);14)

<RH>  <RT>  <RU> is the number of rows in hundreds, tens and units, coded from column 3 (leading zeros
may be omitted).14)

<WC> is used to define the wraparound controls. <WC> takes the following values:

7/0: wraparound ON

7/1: wraparound OFF

C.3 Defaults

The default ’Define FORMAT’ VPDE is:

US 2/13 4/1 7/0

_______________
14) The coding scheme allows more significant digits to be added if necessary.
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C.1 Introduction

Certain Videotex applications such as geometric and photographic displays contain a relatively large amount of data.
Consequentely, it is desirable for increased efficiency to use all the presentation level code bits for actual data (7 or 8
bits per byte). In such a mode all codes pass uninterrupted by the normal presentation level control codes and the mode
is thus, termed transparent.

C.2 Protocol

The “TRANSPARENT data” VPCE is used to enter transparent mode. There are two methods of leaving the transparent
mode, either following a byte count (where a byte is 8 bits), or when a new VPCE is detected. Immediately exit by a new
VPCE ensures “RESET to service break to row X” will operate.

When a US (01 15) code (which is used to signify the start of a new VPCE) appears naturally in the data, it should be
transmitted twice (this technique is known as byte stuffing). A new VPCE is detected by a single US in the data stream.

The value of the first “N” bytes in the transparent mode data indicates the normal method of exit from the transparent
mode. When “N” is zero, then no byte count is defined and transparent mode is only exited at the start of a new VPCE.
If “N” has a value of between 1 and 254 inclusive, then this value specifies the number of bytes that is to be received
before a return is automatically made to the previous VPCE. The transparent mode byte count is performed on received
bytes after stuffing bytes have been removed.

T0822490-95/d193

Transparent Mode (with US stuffing)

US 3/15 N
Count N

characters US US
Count

complete

Normal mode Next VPDE (may be
more transparent data)

N = 0 exit by new VPCE.
N = 1 to 254 inclusive exit following a byte count or by new VPCE.
N = 255 is not defined.

FIGURE 0822490/T.101...[D193] =
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C.1 Introduction

This function is used to set predefined states in the terminal and thereby synchronize the Videotex service and the
terminal at the presentation layer.

C.2 Coding Structure

The coding structure for the Reset function is as follows:

US 2/15 <operation>   <parameter>

<operation>: This character indicates the display mode being reset, and the operation required. This character is coded
from columns 2 to 4 of the code table.

<parameter>: This character is coded from columns 4 to 7 of the code table. Its meaning depends upon the reset
operation.

C.3 Functional Description and Coding

C.3.1 General Display Reset

By means of the General Display Reset the terminal can be brought into a defined condition, regardless of the the
terminal mode. It’s function is to combine the actions of the Reset operation for the Alpha-mosaic display, the Geometric
display, the Photographic display, etc. It’s actions are summarized below:

– The actions as described in C.3.2 (Reset Control and Graphic Sets ) are executed.

– The format is set to default to 24 rows of 40 characters.

– The Alpha-mosaic DDA shall be filled with spaces.

– The active position is set to the first character position of the first row.

– All attributes of the Alpha-mosaic display are set to their default values as described in Part 1, C.1.5.2.

– The actions on the geometric display (refer to T/C-06-02) can be described as follows:

General Display Reset is equivalent to the execution of the following sequence of primitives:

– DEACTIVATE WORKSTATION (ws_id) for all workstations.

– CLOSE WORKSTATION (ws_id) for all workstations.

– OPEN WORKSTATION (ws_id) for ws_id  =  0.

– ACTIVATE WORKSTATION (ws_id) for ws_id  =  0.

– SET DEFAULTS.

– SET WORKSTATION WINDOW (ws_id, P1, P2).

ws_id  =  0, P1  =  (0.0, 0.0), P2 =  (1.0, 0.75).
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– SET WORKSTATION VIEWPORT (ws_id, XMIN, XMAX, YMIN, YMAX).

ws_id  =  0, XMIN  =  0.0, XMAX  =  1.0, YMIN  =  0.0, YMAX  =  0.75.

NOTE 1 – OPEN WORKSTATION (ws_id) ensures that the display surface is cleared.

– For the Photographic display all the Photographic tables are cleared and the Photographic display is set to
transparent. (This is for further study.)

– The action of a Timing Control Wait VPDE is terminated and the data received since the start of the Wait
is deleted.

– The data following the General Display Reset function is to be interpreted as Alpha-mosaic data.

The coding of the General Display Reset is as follows:

a) The serial C1 set is invoked

US 2/15 4/1

b) The parallel C1 set is invoked

US 2/15 4/2

NOTE 2 – This command will be extended to reset other terminal display functions yet to be defined.

C.3.2 Reset Control and Graphic Sets

The actions of this function are as follows:

– the default graphic sets, as described in Part 1, C.1.5.6, are designated;

– in the 7-bit environment the G0 set is invoked into columns 2 to 7 of the code table;

– in the 8-bit environment the G0 set is invoked into columns 2 to 7 of the code table and the G2 set is
invoked columns 10 to 15 of the code table;

– data following the Reset Control and Graphic Sets is to be interpreted as Alpha-mosaic data,

and

a) The serial C1 set is invoked

US 2/15 4/3

or

b) The parallel C1 set is invoked

US 2/15 4/4

C.3.3 Service Break to Row X

This function affects the terminal from the time it is received until the next US command is received. The terminal resets
to the previous state before the next US command is executed. The action of this function is as follows:

Previous display states, including character sets, colours attribute controls and the active position will be stored in the
terminal but no longer active.

Downloading processes to the terminal will be terminated.

The primary set of graphic characters is designated the G0 set and the supplementary set of graphic characters is
designated the G2 set. Other character sets are not affected.

In the 7-bit environment the G0 set is invoked into columns 2 to 7 of the code table.

In the 8-bit environment the G0 set is invoked into columns 2 to 7 of the code table and the G2 set is invoked into
columns 10 to 15 of the code table.

The format is unaffected but wrap-around is inactive.
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The active position is set to the first character position of the designated row.

Only the following controls of the primary control function set are valid:

– in the 7-bit environment:

APB, APF, APR, CAN, SS2, ESC (in combination with a character from columns 4 or 5 of the code
table), US.

– in the 8-bit environment:

APB, APF, APR, CAN, US.

If the serial C1 set is invoked the following controls are invalid:

– in the 7-bit environment:

5/0 to 5/7, 5/11, 5/14, 5/15.

– in the 8-bit environment:

9/0 to 9/7, 9/11, 9/14, 9/15.

The protected area attribute is inactive, all other attributes are unchanged.

Colour look up table is active.

Data following is interpreted as Alpha-mosaic.

If a Service Break to Row X is received by a terminal while it is executing a Timing Control Wait VPDE, the Service
Break is executed immediately, after which the original wait will be continued.

Coding:  US  2/15  <CS>  (RN)

<CS> The designated C1 set is coded as follows:

4/0  =  serial C1-set

4/5  =  parallel C1-set

(RN) The designated row is coded from columns 4 to 7 of the code table. The row number is indicated by
the binary value of the 6 least significant bits. If the row X specified is outside the D.D.A, following
data is displayed on the bottom row of the D.D.A.

To reset to the previous state following a Service Break the following coding is defined:

US 2/15 4/15

This function should follow a Service Break to Row X. It is only valid used in this way.

The protected area attribute is inactive, all other attributes are unchanged.

Previous display states, including character sets, colours, attribute controls and the active position will be restored by the
function Reset to the Previous States.
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SECTION 1 – INTRODUCTION

C.1 Foreword

This annex describes the videotex processable data enabling symmetrical file transfer. This annex includes as a subset a
basic kernel which provides only for file transfer from host to terminal.

Section 1, Section 2 and all the notes contained in these two sections form an integral part of this annex.

C.2 Scope

The videotex processable data facility specified in this annex is intended to be used for data file transfer. These files may
contain computer software or other file types.

This protocol may be used to download files from the host to the terminal. It may also be used for transferring files
between two end systems in both directions, all the operations being then performed under the control of one or the other
system depending on a preliminary negotiation.

It has been defined to work in a videotex environment but it may also work without specific application environment.

C.3 Related Recommendations and standards

– CCITT T.101 (Rev. 1994),  International Interworking For Videotex Services.

– ETS 300 072,  Terminal Equipment (TE) Videotex presentation layer protocol, Videotex presentation
layer data syntax.

– ETS 300 079 (1991),  Integrated Services Digital Network (ISDN) – Syntax – based videotex, end-to-end
protocols.

– ETS 300 223,  Terminal Equipment (TE) Syntax – based videotex, end-to-end protocols.
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SECTION 2 – SERVICE, APPLICATIONS, PROTOCOLS, CODING

General introduction

The Videotex processable data facility specified in this annex provides particularly for the transfer of files of data; these
files may contain computer software, but other file types are not precluded. This facility also provides for data to be
reliably transferred to devices associated with a videotex terminal under control of the received data. In addition to
transparent transfer, specific standardized provisions are made for passing data to an associated printer, but the protocol
is not limited to this device, and other devices may be standardized later.

Two service classes are currently defined in this annex:

– A “basic kernel” provides for file transfer from a host to a terminal, all the operations being controlled by
the host. The access to a file or to a specific set of files is carried out by performing a videotex dialogue
which takes place outside the downloading phase and which is not part of the current specification.
Moreover, this basic kernel provides for low level recovery mechanisms.

– An enhanced service, called “symmetrical service”, provides for transferring files between two systems in
both directions, all the operations being able to be performed under the control of one or the other systems
according to a preliminary negotiation. The access to a file or to a specific set of files is carried out with a
dialogue phase which can be completely automated and which is part of the downloading protocol. In this
service class enhanced facilities are available: recovery, user identification, window mechanism.

These two service classes allow to support a wide range of applications which require file transfer. Two applications are
currently defined in this annex: a telesoftware application and a file transfer application intended for printing. These
applications are specified as rules for the use of the T-service and as structure and coding of the exchanged files.

Section 1 of this annex describes the functions which are offered to an application using the processable data facility.
These functions are described in terms of service elements.

In order to allow for the transfer of files in already existing videotex systems as well as allowing more advanced
facilities for future systems, the transfer is described as consisting of two layers.

Processable data, including telesoftware files, data for printing, file parameters and control data related to the
downloading procedure are transmitted by means of Telesoftware Data Units (TDU’s). These TDU’s are exchanged
between cooperating entities according to the T-protocol. This protocol, as well as the specific rules for telesoftware and
printer device applications are specified in C.3.

In addition, Dialogue Data Units (DDU’s) are used for adaptation to the different Videotex systems. Optional 8-bit
transparency capabilities and optional error detection and recovery facilities are provided. Handling of these DDU’s are
described in C.5.

In the case of syntax based videotex, the DDU protocol is not used.

Figure C.1 describes the theoretical model for handling processable data.
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C.1 Service definition

C.1.1 Scope and field of application

This subclause defines in an abstract way the externally visible service provided by the TDU layer (T-service) in
terms of:

a) the primitive actions and events of the service;

b) the parameter data associated with each primitive action and event;

c) the relationship between, and the valid sequence of these actions and events.

This subclause also describes the processable data applications which make use of the above mentioned service.

C.1.2 Model of the T-SERVICE

C.1.2.1 Services references

This annex is based on the concepts which were developed in CCITT and ISO for the description of the OSI Reference
model (CCITT Rec. X.200 | ISO 7498).

The conventions used to describe this service are based on CCITT Recommendation X.210 (OSI layer service definition
conventions).
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C.1.2.2 Services definitions

C.1.2.2.1 General terms

This subclause makes use of the following terms as they are defined in Recommendation X.210:

a) service user;

b) service provider;

c) primitive;

d) request;

e) indication;

f) response;

g) confirmation;

h) confirmed, non-confirmed, provider initiated service.

The following definitions also apply:

optionally confirmed service: confirmed or non-confirmed service according to the user’s choice specified in the
request primitive.

protocol phase: period of time during which the exchanges are dedicated to a specific function (connection,
disconnection, mass transfer, etc.).

regime: set of protocol phases; a Regime is a continuous period of time. A Regime is established by using a confirmed
or optionally confirmed service and it is orderly terminated by using a confirmed service, it may also be interrupted in an
abnormal manner.

A regime is fully defined by specifying the service(s) used to establish it and the service(s) used to terminate it. A regime
is used in this description to limit the range of some services which may only be available during a particular regime.

transfer unit: data transferred by using one mass transfer primitive.

initiator: the entity which initiates a service request.

acceptor: the entity which accepts (or refuses) a service indication.

C.1.2.2.2 Regimes

Three regimes are defined: the Association regime, the Access regime and the Transfer regime. In the basic kernel only
the Association and the Transfer regimes may be established.

These regimes are defined in C.1.2.3.

In the following, the functions of the regimes and their relationship with each other are specified.

An Association regime determines a period during which two applications remain associated.

An Access regime is used to allow functions to be negotiated and it determines a period during which these functions are
available. The Access regime is never established in “basic kernel”.

A Transfer regime determines a period during which a mass transfer is performed.

The mass transfer phase is related to the data transfer itself and takes place during a Transfer regime.

An Access regime is established within an Association regime, provided no other Access regime is already established.
A Transfer regime is established within an Access regime (symmetrical service) or within an Association regime (basic
kernel), provided no other Transfer regime is already established.

Figures C.2 and C.3 show examples of establishing regimes in the basic kernel and in the symmetrical service.

C.1.2.2.3 Roles

At a given time each entity is assigned a unique role. Within a given regime, a role determines the set of services for
which the entity may be initiator or acceptor.

The following roles are defined:

– The Master is the entity which controls the dialogue.
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– The Slave is the entity which performs the operations requested by the Master.

– The Sender is the entity which sends the data during a mass transfer.

– The Receiver is the entity which receives the data during a mass transfer.

Figure C.2/T.101 – Example of regimes establishment in the basic kernel

Figure C.3/T.101 – Example of regimes establishment in the symmetrical service

During a whole Transfer regime a given entity keeps the same sender or receiver role.

After having established an Association regime the Master role is assigned to the initiating entity of the association
establishment service, the Slave role is assigned to the accepting entity of the association establishment service.

At the Access regime establishment (in symmetrical service) the Master and Slave roles may be modified and will then
remain unchanged during the whole Access regime. After the end of the Access regime the Master role is assigned to the
initiating entity of the Access regime release service, the Slave role is assigned to the accepting entity of the Access
regime release service.

At the Transfer regime establishment the Sender and Receiver roles are assigned according to the mass transfer direction.
The mass transfer direction is determined by the service which has been used to establish the Transfer regime. At the end
of the Transfer regime, each entity takes its own Master or Slave role which was assigned before the Transfer regime
establishment.

In the service class “basic kernel”, the mass transfer is always performed in the same direction, therefore the Sender role
is always assigned to the Master, the Receiver role is always assigned to the Slave.

C.1.2.2.4 Local concepts

– The Server is the system which contains a database (which stores and retrieves information without
processing it). In the basic kernel the Server may be called the Host.

– The Executor is the system which processes the downloaded files.

A given system may contain both a Server application and an Executor application. The Server and Executor concepts
are local concepts and are not related with file transmission, however this may impact implementation subsets definition.

In the service class “basic kernel”, during a whole association, the Server will play the Master and Sender roles, while
the other entity is the Executor and will play the Slave and Receiver roles.

Mass transfer phases ********** ** ** *** **************

2EGIMES

Transfer |-----------| |---| |------| |---------------|

Association |------------------------------------------------------------------------------|

Mass transfer phases |*********| |**| |***| |**************|

2EGIMES

Transfer |------------ | |---| |------| |-------------------|

Access |----------------| |----------------------------------------------------|

Association |--------------------------------------------------------------------------------|
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C.1.2.3 Service elements

C.1.2.3.1 General organisation

Table C.1 gives the list of the service elements:

Table C.1/T.101 – List of the service primitives

Figure C.4 gives the relationship between services and regimes, indicating which services are used to establish and
terminate a regime and which services are available in a given regime. The definition of the regimes is given in the
following subclauses.

C.1.2.3.2 Association regime

The Association regime is established by using the association establishment service. It may be terminated by using the
association release service or the association abort services.

In the idle state the Master may invoke the association abort or release services, the Access (symmetrical service) or
Transfer (basic kernel) regime establishment services.

In the idle state the Slave may invoke the association abort or release services.

C.1.2.3.3 Access regime

The Access regime is established (in symmetrical service) by using the Access regime establishment service. It may be
terminated by using the end of Access regime service or the association abort service (in this latter case the association is
also terminated).

Service Initiated by Function S B

T-ASSOCIATE OC Both Association establishment M M

T-RELEASE C Both (Note 1) Association release M M

T-U-ABORT NC Both (Note 2) Association user abort M M

T-P-ABORT P Both Association provider abort M –

T-ACCESS C Master Access regime establishment M –

T-END-ACCESS C Both End of Access regime M –

T-DIRECTORY C Master File Directory request O –

T-LOAD C Master Init. Slave to Master mass transfer O –

T-SAVE C Master Init. Master to Slave mass transfer O –

T-RENAME C Master Rename file O –

T-DELETE C Master Delete file O –

T-TYPED-DATA NC Both Typed data transfer O –

T-WRITE OC Sender Data transfer M M

T-WRITE-END C Sender End of data transfer M M

T-U-EXCEPTION NC Both (Note 3) User exception report M M

T-P-EXCEPTION P Both Provider exception report M –

C Confirmed service
OC Optionally confirmed service
NC Non-confirmed service
P Provider initiated service
B Basic kernel
S Symmetrical service
O Optional
M Mandatory
– Irrelevant

NOTES
1 May only be sent by the Master in the basic kernel.
2 May only be sent by the Slave in the basic kernel.
3 May only be sent by the Receiver in the basic kernel.



Recommendation T.101     (11/94) 459

When the Access regime is established, the Master and the Slave may invoke the end of Access regime service, the
association abort service or the exception report services. The Master may invoke the data transfer, load, save, rename,
delete, file directory services, the Master and the Slave may also invoke the typed data transfer service provided that the
use of those services had been negotiated during the Access regime establishment.

A	��"ASIC�+ERNEL

ASSOCIATION REGIME

B	��3YMMETRICAL�SERVICE

ASSOCIATION REGIME

Figure C.4/T.101 – Regimes

C.1.2.3.4 Transfer regime

The Transfer regime is used to transmit a large amount of information (e.g. files) from the Sender to the Receiver. The
mass transfer phase, which consists in performing the data transfer and end of data transfer services, takes place during
the transfer regime.

TRANSFER REGIME

MASS TRANSFER PHASE

(Master to Slave)

T-WRITE

T-U-EXCEPTION-REPORT

T-WRITE T-WRITE-END
T-U-EXCEPTION-REPORT

T-ASSOCIATE

T-RELEASE
T-U-ABORT
T-P-ABORT

ACCESS REGIME

TRANSFER REGIME

MASS TRANSFER PHASE

(Master to Slave or Slave to Master)

T-WRITE

T-U-EXCEPTION-REPORT

|

|

|

|

T-DIRECTORY
T-LOAD
T-SAVE
T-WRITE

T-WRITE-END
T-U-EXCEPTION-REPORT
T-P-EXCEPTION-REPORT

T-RENAME
T-DELETE
T-TYPED-DATA

T-ACCESS T-END-ACCESS

T-ASSOCIATE T-RELEASE
T-U-ABORT
T-P-ABORT

NOTE – T-U-ABORT and T-P-ABORT may be used at any time in every regime, they terminate all the currently established
regimes.
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In the symmetrical service class, a Transfer regime may be established within the Access regime by using the load, save
or file directory services. When the Access regime is established, the Transfer regime may also be established implicitly
by the Master by starting the mass transfer phase. When a Transfer regime consists only in a mass transfer phase (i.e. it
is directly established by issuing a data transfer service primitive) the transfer is called Basic Transfer Mode. In the
symmetrical service class, the use of the Basic transfer mode is negotiated at the Access regime establishment and is
exclusive of the use of file directory, load or save services.

In the basic kernel, a Transfer regime is reduced to the mass transfer phase (Basic transfer mode). Therefore, the
Transfer regime is established when the Association regime is established by starting the mass transfer phase.

A Transfer regime may be terminated by using the end of data transfer service, the exception report service or the
association abort services.

During the Transfer regime, the Sender may invoke the data transfer service, the end of data transfer service, the
exception report services or the association abort services. The Receiver may invoke the exception report services and
the association abort services. In the symmetrical service only the Receiver may invoke the user exception report service.

C.1.2.3.5 Restrictions on the use of services

Subclauses C.1.2.3.2, C.1.2.3.3, C.1.2.3.4 specify which services may be used in each regime.

Moreover, between sending a confirmed service request and receiving the corresponding confirmation (at the service
initiator side) or between receiving a confirmed service indication and sending the corresponding response (at the service
acceptor side), no other service may be initiated except the exception report, or association abort services. This
restriction is not applicable to the data transfer services when the window size is greater than 1 and in the conditions
described in C.1.2.4.3.

C.1.2.4 Concepts related to mass transfer

In order to facilitate the transfer of a large amount of information various mechanisms are provided.

The main notion is the recovery point. The recovery points are located at the beginning of the mass transfer phase and at
each confirmed data transfer primitive.

In the symmetrical service, the size of transfer units (conveyed within a data transfer primitive) is negotiated during the
Access regime establishment.

C.1.2.4.1 Recovery during a mass transfer

Several facilities are provided to recover during a mass transfer phase:

– The Receiver may request to restart the transmission at the beginning of the mass transfer phase. This
facility is always available in the basic kernel and it is negotiated during the Access regime establishment
in the symmetrical service.

– During the mass transfer, the transmission may be resumed from the last confirmed data transfer
primitive, this may be done by sending a negative response to a data transfer primitive. The transmission
is resumed from the data which immediately followed the last data for which a positive confirmation had
been received by the Sender or, if not, at the beginning of the transfer.

C.1.2.4.2 Recovery outside a mass transfer

The recovery outside a mass transfer phase is carried out when the mass transfer phase has been interrupted. This
recovery may take place during the same association or during another association than the original transfer. This
mechanism is only available in the symmetrical service when using Load or Save services and if it is negotiated during
the Access regime establishment.

When the recovery outside a mass transfer has been negotiated, the Sender must associate a recovery point number to
each transfer unit and each data transfer primitive must be confirmed.

NOTE 1 – The service does not ensure that the information for which the transmission is resumed are consistent with the
previously transmitted information. It is up to the service user to provide means for a correct recovery (e.g. storage of the interrupted
transfer context, file version number, etc.).
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The recovery request is performed by indicating a recovery point number in a parameter of the T-SAVE request or
T-LOAD request primitives. The transmission is resumed starting with the data which immediately followed the
indicated recovery point in the original transfer. The indicated recovery point corresponds to the last data transfer
primitive for which a positive confirmation had been received or sent.

NOTE 2 – After a transfer interruption, it may happen that the recovery point number, from the Sender point of view, will
be lower than the recovery point number from the Receiver point of view. It is up to the Receiver to verify that no data duplication
occurs in case of recovery.

C.1.2.4.3 Anticipation window

The anticipation mechanism gives the ability to send several data transfer primitives with explicit confirmation
requested, without waiting for having received the confirmation of the previous ones. The aim of the window mechanism
is to improve the transmission efficiency by avoiding idle periods due to the waiting of confirmations.

The anticipation window is the number of recovery point (i.e. the number of data transfer primitives with explicit
confirmation requested) which the Sender may send without having received any confirmation. When there is no
anticipation the window size is equal to 1.

When the anticipation window size is greater than 1, the Sender must associate a recovery point number to each transfer
unit and each data transfer primitive must be confirmed.

In the basic kernel the window size is always equal to 1.

In symmetrical service, the window size is negotiated during the Access regime establishment. Each entity indicates the
window size it may accept when the entity plays the role of Receiver. However, the Sender may use, for sending, a
window of a lower value than the value indicated by the Receiver (i.e. the Sender is not bound to fill in the sending
window). The Receiver must confirm the recovery points “as soon as possible” and should not wait until the window
maximum value is reached to confirm them (this value may never be reached if the Sender uses a lower window size for
sending).

When the value of the maximum window size is reached the Sender is no longer permitted to send data until it receives
an explicit confirmation to a previous recovery point. The recovery points are set by incrementing the recovery point
number by one for each new recovery point and they are explicitly confirmed (one by one) in the increasing order of
their reception.

C.1.3 Association regime control

If the association establishment service requires confirmation, the association regime is established as soon as the
acceptor has sent a T-ASSOCIATE Response (positive) and, at the initiator end, a T-ASSOCIATE Confirmation
(positive) has been received.

If the association establishment does not require confirmation, the association regime is established as soon as the
initiator has sent a T-ASSOCIATE Request and, at the acceptor’s end, a T-ASSOCIATE Indication has been received.

The association regime is terminated upon transmission of T-RELEASE Response or T-U-ABORT Request and upon
reception of T-RELEASE Confirmation, T-U-ABORT Indication or T-P-ABORT Indication.

C.1.3.1 Association establishment

C.1.3.1.1 Function

T-ASSOCIATE is used by a service user to associate with a specified processable data application (identified by the
“application name” parameter).

The T-ASSOCIATE Request primitive is used to establish an Association regime, this primitive may not be used when
the association is being established or is already established.

In the basic kernel, a T-ASSOCIATE request may only be initiated by the host.

T-ASSOCIATE is an optionally confirmed service, the parameter “explicit confirmation” indicates whether or not an
explicit confirmation is requested.

C.1.3.1.2 Parameters

The different primitives and parameters required by the association establishment service are described in the following
table.
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C.1.3.1.2.1 Service class

This parameter is used to indicate the service class in use. It may take the following values:

a) basic kernel;

b) symmetrical service.

In the Request/Indication it indicates the service class(es) proposed.

In the Response/Confirmation it announces the service class selected if the association is accepted.

C.1.3.1.2.2 Called address

This parameter indicates the address of the entity who has sent a response or a confirmation. This address may differ
from the parameter provided in the request or the indication (this can be the case after rerouting).

This parameter is not used if the service class parameter indicates only the value “basic kernel”.

C.1.3.1.2.3 Calling address

This parameter provides the address of the entity who originated the association.

This parameter is not used if the service class parameter indicates only the value “basic kernel”.

C.1.3.1.2.4 Application name

The parameter “application name” announces the use of a specified processable data application. This parameter is a
variable length string.

The following standardized names are defined:

– !A: Any application (including telesoftware and printer).

– !T: Telesoftware.

– !P: Printer device.

Parameter T-ASSOCIATE
Request

T-ASSOCIATE
Indication

T-ASSOCIATE
Response

T-ASSOCIATE
Confirm

S

Service class Mandatory Mandatory (=) Mandatory Mandatory (=)

Called address Optional Optional (=) Optional Optional (=) S

Calling address. Optional Optional (=) S

Appl. name Mandatory Mandatory (=)

Explicit confirmation Mandatory Mandatory (=)

Timeouts Optional Optional (=) Optional Optional (=)

Request ident. Optional Optional (=) S

Identification Optional Optional (=) Optional Optional (=) S

User data Optional Optional (=) Optional Optional (=)

Result Mandatory Mandatory

(=) The value of the parameter is identical to the value of the corresponding parameter in the preceding request or response
primitive.

S Symmetrical service only.
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Names starting with “!” are reserved for standardized applications.

C.1.3.1.2.5 Explicit confirmation

This parameter is used in the Basic Kernel to indicate whether or not explicit confirmation is requested.

If the service class parameter indicates “Symmetrical Service”, this parameter must be set to indicate that confirmation is
requested.

C.1.3.1.2.6 Timeouts

In the basic kernel, this parameter indicates the master’s maximum response time and contains the maximum value of the
delay between a response primitive issued by the slave and the next indication primitive. This delay is controlled by the
service provider. Absence of this parameter means that this delay must not be controlled by the service provider.

In the symmetrical service, this parameter specifies the maximum response time required to answer a request. Each entity
is responsible for defining their own response time. This response time is controlled by the service provider at the other
end.

Absence of this parameter means in both cases, that the response time should not be checked by the service provider.

C.1.3.1.2.7 Request identification

This parameter enables the initiator to require identification in the Response/Confirmation. It may take the two following
values:

a) identification required,

b) identification not required.

This parameter is not used if the service class parameter indicates only the value “basic kernel”.

C.1.3.1.2.8 Identification

This parameter is a variable length string, of no more than 254 bytes. It provides identification data on the user of this
service.

This parameter is not used if the service class parameter indicates only the value “basic kernel”.

C.1.3.1.2.9 User data

This parameter is used to convey string type information of no more than 254 bytes.

In the basic kernel this parameter cannot be used in the T-ASSOCIATE response and T-ASSOCIATE confirmation.

C.1.3.1.2.10 Result

This parameter indicates whether the association is accepted or rejected.

If the selected service class is the symmetrical service, possible values of this parameter are the following:

a) Association request accepted.

b) Association request rejected. Reason not specified.

c) Reject from the service provider, reason:

– called address incorrect;

– calling address incorrect;

– service class refused.
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d) Reject from the service user, reason:

– called address incorrect;

– calling address incorrect;

– service class refused;

– application’s name unknown;

– wrong identification;

– erroneous user data;

– other reason.

If the selected service class is the basic kernel, the value of this parameter can be either:

a) association request accepted; or

b) association request rejected.

C.1.3.1.3 Association establishment operation

In the case when an explicit confirmation is requested by the parameter “explicit confirmation”, the corresponding
response primitive should be sent by the receiver before any other protocol exchange.

If explicit confirmation is not requested and if the application specified in a T-ASSOCIATE is not available at the
acceptor’s side or in the case of any user error, then the acceptor should use the T-U-ABORT service.

C.1.3.2 Association release

C.1.3.2.1 Function

An Association regime may be terminated by the exchange of T-RELEASE primitives. This service may be used only
once the Association regime is established and provided no other regime is established.

The T-RELEASE service is thus used to request the orderly termination of the processable data application.

If the selected service class is the basic kernel only the Master may issue a T-RELEASE request.

C.1.3.2.2 Parameters

The different primitives and parameters required by the association release service are described in the following table.

T-ASSOCIATE request

------------------> T-ASSOCIATE indication

------------------>

T-ASSOCIATE response

T-ASSOCIATE confirmation <------------------

<------------------

Parameter T-RELEASE
Request

T-RELEASE
Indication

T-RELEASE
Response

T-RELEASE
Confirmation

User data Optional Optional (=) Optional Optional (=)

Result Mandatory Mandatory (=)

(=) The value of the parameter is identical to the value of the corresponding parameter in the preceding request or
response primitive.
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C.1.3.2.2.1 User data

This parameter is used to convey string type information of no more than 254 bytes.

In the basic kernel, this parameter cannot be used in the T-RELEASE response and T-RELEASE confirmation.

C.1.3.2.2.2 Result

This parameter always indicates that the T-Release service has been accepted.

C.1.3.2.3 Association release operation

C.1.3.3 Association abort

C.1.3.3.1 Function

This service is performed by the primitives T-U-ABORT Request when it is user initiated, by T-P-ABORT when it is
provider initiated.

In the basic kernel a T-U-ABORT request may only be initiated by the slave. T-P-ABORT is not used in the basic
kernel.

A T-U-ABORT request may be sent by the user of the T-Service at any time after reception of a T-ASSOCIATE
Indication or after transmission of a T-ASSOCIATE Request. The provider of the T-Service may issue a T-P-ABORT
Indication at any time after reception of a T-ASSOCIATE Request or after transmission of T-ASSOCIATE Indication.

It is recommended to avoid the use of the T-U-ABORT service to reject a T-ASSOCIATE for which explicit
confirmation was requested.

These primitives terminate the association regime abnormally. Data may be lost.

C.1.3.3.2 Parameters

The different primitives and parameters required by the abort service are described in the following table.

Reason (user):

– reason not specified;

– incorrect identification;

– incorrect role/function;

– other reason.

T-RELEASE request

------------------> T-RELEASE indication

------------------>

T-RELEASE response

T-RELEASE confirmation <------------------

<------------------

Parameter T-U-ABORT request T-U-ABORT indication

Reason Mandatory
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If the service class is the basic kernel this parameter is always equal to “reason not specified”.

Reason (provider):

– reason not specified;

– repeated negative acknowledgements/repeated errors;

– delay expired;

– unknown message;

– protocol conflict;

– lower layer error;

– syntax error/parameter’s absence;

– other reason.

C.1.3.3.3 Association abort operation

C.1.4 Access regime control

The Access regime is established upon transmission of the primitive T-ACCESS Response (positive) on the acceptor’s
side and upon reception of the primitive T-ACCESS Confirmation (positive) on the initiator’s side.

The Access regime is terminated upon transmission of the primitive T-END-ACCESS Response or T-U-ABORT
Request (on the acceptor’s side) and upon reception of the primitive T-END-ACCESS Confirmation, T-U-ABORT
Indication or T-P-ABORT Indication (on the initiator’s side).

C.1.4.1 Access establishment

C.1.4.1.1 Function

The T-ACCESS service enables the establishment of the Access regime provided the service class selected is the
symmetrical service.

The establishment of this regime is initiated by the primitive T-ACCESS Request. This primitive may only be issued by
the Master in the Association regime and provided no other Access regime is established.

The establishment of the Access regime can be rejected by the acceptor by use of the primitive T-ACCESS Response. In
such case, after completing the T-ACCESS service, both the entities are idle in the Association regime.

In case the initiator of the T-ACCESS primitive is unsatisfied with the answer, it may issue a T-END-ACCESS Request
primitive thus terminating the Access regime and supplies the reason of the termination.

Parameter T-P-ABORT indication

Reason Mandatory

T-U-ABORT request

------------------> T-U-ABORT indication

------------------>

T-U-ABORT response

T-U-ABORT confirmation <------------------

<------------------
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C.1.4.1.2 Parameters

The different primitives and parameters required by the Access service are described in the following table.

C.1.4.1.2.1 Role

This parameter can take either of the two following values:

a) Master;

b) Slave.

This parameter indicates the role adopted by the initiator of the T-ACCESS Request primitive. This role will replace the
role previously assigned as soon as the Access regime is established.

C.1.4.1.2.2 Function

This parameter indicates whether or not the user handles the following Indication primitives:

– Slave: T-DIRECTORY, T-LOAD, T-SAVE, T-RENAME, T-DELETE, T-TYPED DATA,
T-U-EXCEPTION (Read Restart).

– Master: T-TYPED DATA, T-U-EXCEPTION (Read Restart).

If the Basic Transfer mode is selected (see C.1.4.1.2.6), then the T-DIRECTORY, T-LOAD and T-SAVE services must
not be used.

C.1.4.1.2.3 Size of transfer units

This parameter indicates the maximum size of the application data contained in a T-WRITE or T-WRITE-END Request
primitive.

The following values are permitted:

512, 1024, 2048, 4096, 8192,16384, 32768, 65528 bytes

In the basic kernel this parameter is not used and the value is 1024 bytes.

Parameters T-ACCESS
Request

T-ACCESS
Indication

T-ACCESS
Response

T-ACCESS
Confirmation

Role Mandatory Mandatory (=)

Functions Mandatory Mandatory (=) Mandatory Mandatory (=)

Transfer unit size Mandatory Mandatory (=) Mandatory Mandatory (=)

Anticipation window Mandatory Mandatory (=) Mandatory Mandatory (=)

Recovery Mandatory Mandatory (=) Mandatory Mandatory (=)

Transfer Mode Mandatory Mandatory (=) Mandatory Mandatory (=)

User data Optional Optional (=) Optional Optional (=)

Result Mandatory Mandatory (=)

(=) The value of the parameter is identical to the value of the corresponding parameter in the preceding request or response
primitive.
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C.1.4.1.2.4 Anticipation window

This parameter indicates the maximum number of consecutive T-WRITE or T-WRITE-END (confirmation required)
primitives the user is allowed to receive before issuing an answer.

It may take a value ranging from 1 to 8.

This parameter is not used in the basic kernel, the value is 1.

C.1.4.1.2.5 Recovery

This parameter indicates whether or not the slave is able to handle the recovery mechanism upon transmission and
reception of files.

C.1.4.1.2.6 Transfer mode

This parameter may take one of the two following values:

a) Basic Transfer Mode supported (Slave) or Basic Transfer Mode required (Master);

b) Basic Transfer Mode not supported (Slave) or Basic Transfer Mode not required (Master).

If the Master indicates that it requires the use of the Basic Transfer Mode and the Slave indicates that it supports this
mode, then the Basic Transfer Mode is selected which means that only this mode may be used to transfer files and that
the Load, Save or Directory functions must not be used during the Access regime whatever the Slave indicated in the
Function parameter. Otherwise the Basic Transfer Mode must not be used (only the other functions indicated in the
Function parameter may be used).

C.1.4.1.2.7 User data

This parameter is used to convey string type information of no more than 254 bytes.

C.1.4.1.2.8 Result

This parameter indicates whether or not the service has been accepted or rejected.

This parameter may take one of the following values:

a) Access request accepted.

b) Access request rejected. Reason not specified.

c) Refusal from the service provider, reason:

role refused.

d) Refusal from the service user, reason:

– role refused;

– insufficient primitives handled;

– erroneous user data;

– other reason.

C.1.4.2 End of Access service

C.1.4.2.1 Function

The Access regime may be terminated using a T-END-ACCESS primitive. The T-END-ACCESS Request primitive may
only be issued within the idle state of the Access regime.

It may be initiated by both the Master and the Slave.

C.1.4.2.2 Parameters

The different primitives and parameters required by the End Access service are described in the following table.
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C.1.4.2.2.1 User data

This parameter is used to convey string type information of no more than 254 bytes.

C.1.4.2.2.2 Result

This parameter indicates the reason of the Access regime termination.

– reason not specified;

– insufficient primitives handled;

– other reason.

C.1.4.3 File directory service

C.1.4.3.1 Function

The File directory service enables the Master to request the transfer of one file directory from the Slave to the Master
and the establishment of the Transfer regime. This service is not available in the Basic Kernel.

Only the Master may issue a T-DIRECTORY Request, provided the Access regime is established and the use of
T-DIRECTORY has been accepted by the Slave at the time the Access regime was established.

The information is transferred from the Slave to the Master after the Slave has answered by T-DIRECTORY Response
(accept). A positive response establishes the Transfer regime.

In the Transfer regime the Slave becomes Sender and the Master Receiver.

C.1.4.3.2 Parameters

The different primitives and parameters required by the File directory service are described in the following table.

Parameters T-END-ACCESS
Request

T-END-ACCESS
Indication

T-END-ACCESS
Response

T-END-ACCESS
Confirmation

User data Optional Optional (=) Optional Optional (=)

Result Mandatory Mandatory (=)

(=) The value of the parameter is identical to the value of the corresponding parameter in the preceding request or
response primitive.

Parameters T-DIRECTORY
Request

T-DIRECTORY
Indication

T-DIRECTORY
Response

T-DIRECTORY
Confirmation

Designation Mandatory Mandatory (=) Mandatory Mandatory (=)

User data Optional Optional (=)

Result

(=) The value of the parameter is identical to the value of the corresponding parameter in the preceding request or
response primitive.
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C.1.4.3.2.1 Designation

This parameter enables the Master to designate the directory it requires. It is a byte sequence of no more than 254 bytes.

C.1.4.3.2.2 User data

This parameter is used to convey string type information of no more than 254 bytes.

C.1.4.3.2.3 Result

This parameter enables the Slave to indicate acceptance or refusal of the directory request.

This parameter may take one of the following values:

a) acceptance;

b) user refusal, reason:

– reason not specified;

– erroneous designation;

– no answer to the request;

– erroneous user data;

– other reason.

C.1.4.4 Load service

C.1.4.4.1 Function

The Load service enables the Master to request the transfer of one file from the Slave to the Master and establishes the
Transfer regime.

The Load service is not used if the Basic Transfer Mode is used (the Basic Transfer Mode is used in the Basic Kernel or
as an option of the Symmetrical Service).

Only the Master may issue a T-LOAD Request, provided the Access regime is established and the use of T-LOAD has
been accepted by the Slave at the time the Access regime was established.

The information is transferred from the Slave to the Master after the Slave has answered by T-LOAD Response (accept).
A positive response establishes the Transfer regime.

In the Transfer regime the Slave becomes Sender and the Master Receiver.

C.1.4.4.2 Parameters

The different primitives and parameters required by the Load service are described in the following table.

Parameters T-LOAD
Request

T-LOAD
Indication

T-LOAD
Response

T-LOAD
Confirmation

Recovery point Optional Optional (=)

Designation Mandatory Mandatory (=)

User data Optional Optional (=)

Result Mandatory Mandatory (=)

(=) The value of the parameter is identical to the value of the corresponding parameter in the preceding request or
response primitive.
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C.1.4.4.2.1 Recovery point

This parameter is used to enable the Master to indicate the recovery point which corresponds to the last data transfer
primitive for which a positive confirmation had been sent. The Transfer will be resumed from the data transfer service
immediately following the indicated recovery point. The value of the recovery point is in the range 0 to 65535.

This parameter cannot be used if the recovery function has not been accepted at the time the Access regime was
established.

C.1.4.4.2.2 Designation

This parameter enables the Master to designate the information it requires. It is a byte sequence of no more than
254 bytes.

C.1.4.4.2.3 User data

This parameter is used to convey string type information of no more than 254 bytes.

C.1.4.4.2.4 Result

This parameter enables the Slave to indicate acceptance or refusal of the load request.

This parameter may take one of the following values:

a) acceptance;

b) user refusal, reason:

– reason not specified;

– erroneous designation;

– unknown file;

– erroneous recovery point;

– erroneous user data;

– other reason.

C.1.4.5 Save service

C.1.4.5.1 Function

The Save service enables the Master to request the transfer of one file from the Master to the Slave and establishes the
Transfer regime. This service is not available in the Basic Kernel.

Only the Master may issue a T-SAVE Request, provided the Access regime is established and the use of T-SAVE has
been accepted by the Slave at the time the Access regime was established.

The information is transferred from the Master to the Slave after the Slave has answered by T-SAVE Response (accept).
A positive response establishes the Transfer regime.

In the Transfer regime the Slave becomes Receiver and the Master Sender.

C.1.4.5.2 Parameters

The different primitives and parameters required by the Save service are described in the following table.

C.1.4.5.2.1 Recovery point

This parameter is used to enable the Master to indicate the recovery point which corresponds to the last data transfer
primitive for which a positive confirmation had been received. The Transfer will be resumed from the data transfer
service immediately following the indicated recovery point. The value of the recovery point is in the range 0 to 65535.

This parameter cannot be used if the recovery function has not been accepted at the time the Access regime was
established.
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C.1.4.5.2.2 Designation

This parameter enables the Master to designate the information it wants to save. It is a byte sequence of no more than
254 bytes.

C.1.4.5.2.3 User data

This parameter is used to convey string type information of no more than 254 bytes.

C.1.4.5.2.4 Result

This parameter enables the Slave to indicate acceptance or refusal of the save request.

This parameter may take one of the following values:

a) acceptance;

b) user refusal, reason:

– reason not specified;

– erroneous designation;

– file already exist;

– erroneous recovery point;

– erroneous user data;

– other reason.

C.1.4.6 Rename service

C.1.4.6.1 Function

The Rename service enables the Master to rename the designation of a file within the Slave. This service is not available
in the Basic Kernel.

Only the Master may issue a T-RENAME Request, provided the Access regime is established and the use of
T-RENAME has been accepted by the Slave at the time the Access regime was established.

C.1.4.6.2 Parameters

The different primitives and parameters required by the Rename service are described in the following table.

C.1.4.6.2.1 New name

This parameter provides the new designation for the required information. It is a byte sequence of no more than
254 bytes.

Parameters T-SAVE
Request

T-SAVE
Indication

T-SAVE
Response

T-SAVE
Confirmation

Recovery point Optional Optional (=)

Designation Mandatory Mandatory (=)

User data Optional Optional (=)

Result Mandatory Mandatory (=)

(=) The value of the parameter is identical to the value of the corresponding parameter in the preceding request or response
primitive.
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C.1.4.6.2.2 Designation

This parameter enables the Master to designate the information it requires to be renamed. It is a byte sequence of no
more than 254 bytes.

C.1.4.6.2.3 User data

This parameter is used to convey string type information of no more than 254 bytes.

C.1.4.6.2.4 Result

This parameter enables the Slave to indicate acceptance or refusal of the rename request.

This parameter may take one of the following values:

a) acceptance;

b) user refusal, reason:

– reason not specified;

– erroneous designation;

– erroneous new name;

– unknown file;

– new name already in use;

– erroneous user data;

– other reason.

C.1.4.7 Delete service

C.1.4.7.1 Function

The Delete service enables the Master to delete a file within the Slave. This service is not available in the Basic Kernel.

Only the Master may issue a T-DELETE Request, provided the Access regime is established and the use of T-DELETE
has been accepted by the Slave at the time the Access regime was established.

C.1.4.7.2 Parameters

The different primitives and parameters required by the Delete service are described in the following table.

Parameters T-RENAME
Request

T-RENAME
Indication

T-RENAME
Response

T-RENAME
Confirmation

New name Mandatory Mandatory (=)

Designation Mandatory Mandatory (=)

User data Optional Optional (=)

Result Mandatory Mandatory (=)

(=) The value of the parameter is identical to the value of the corresponding parameter in the preceding request or response
primitive.



474 Recommendation T.101     (11/94)

C.1.4.7.2.1 Designation

This parameter enables the Master to designate the information it requires to be deleted. It is a byte sequence of no more
than 254 bytes.

C.1.4.7.2.2 User data

This parameter is used to convey string type information of no more than 254 bytes.

C.1.4.7.2.3 Result

This parameter enables the Slave to indicate acceptance or refusal of the delete request.

This parameter may take one of the following values:

a) acceptance;

b) user refusal, reason:

– reason not specified;

– erroneous designation;

– unknown file;

– erroneous user data;

– other reason.

C.1.4.8 Typed data service

C.1.4.8.1 Function

The Typed data service enables the transfer of information either from the Slave or from the Master to the other entity,
provided the Access regime is established and the use of T-TYPED DATA has been accepted at the time the Access
regime was established. This service is not available in the Basic Kernel.

C.1.4.8.2 Parameters

The different primitives and parameters required by the Typed data service are described in the following table.

C.1.4.8.2.1 User data

This parameter is used to transmit information from the user of application transfer service and is a sequence of no more
than 254 bytes.

Parameters T-DELETE
Request

T-DELETE
Indication

T-DELETE
Response

T-DELETE
Confirmation

Designation Mandatory Mandatory (=)

User data Optional Optional (=)

Result Mandatory Mandatory (=)

(=) The value of the parameter is identical to the value of the corresponding parameter in the preceding request or response
primitive.
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C.1.5 Transfer regime control

If the selected service class is the symmetrical class and if the Basic Transfer Mode has not been selected at the Access
regime establishment and provided no other Transfer regime is established, the Transfer regime is established by the
Master within the Access regime:

a) on the acceptor’s side upon transmission of one of the following primitives T-DIRECTORY Response
(positive), T-LOAD Response (positive), or T-SAVE Response (positive);

b) on the initiator’s side upon reception of one of the following primitives T-DIRECTORY Confirmation
(positive), T-LOAD Confirmation (positive), or T-SAVE Confirmation (positive).

If the selected service is the symmetrical class and if the Basic Transfer Mode has been selected at the Access regime
establishment, and no other Transfer regime is established, the Transfer regime is established by the Master within the
Access regime:

a) on the initiator’s side upon transmission of a T-WRITE (T-WRITE END in the case of a “short” file)
Request primitive;

b) on the acceptor’s side upon reception of a T-WRITE (T-WRITE END in the case of a “short” file)
Indication primitive.

If the selected service class is the basic kernel and no other Transfer regime is established, the Transfer regime is
established by the Master within the Association regime:

a) on the initiator’s side upon transmission of a T-WRITE (T-WRITE END in the case of a “short” file)
Request primitive;

b) on the acceptor’s side upon reception of a T-WRITE (T-WRITE END in the case of a “short” file)
Indication primitive.

The Transfer regime is terminated upon transmission of a T-WRITE-END Response or a T-U-EXCEPTION Request
(reject) primitive and upon reception of T-WRITE-END Confirmation, T-U-EXCEPTION Indication (reject) or
T-P-EXCEPTION Indication.

C.1.5.1 Mass transfer

This service provides for confirmed and reliable transfer of data to virtual memory space in the Receiver.

The memory space is regarded as a sequence of bytes or as a sequence of records. The relation of this memory space to
files, foreground memory, or other devices in the actual receiving equipment is defined in each case by the file attributes
included in the file header.

C.1.5.1.1 Function

The T-WRITE service carries data from the required file. The data associated with each of these primitives is intended to
immediately follow that of the previous T-WRITE in the virtual memory space.

The T-WRITE-END service conveys the last set of data of the required file. It is a confirmed service. A positive
confirmation of this service terminates the Transfer regime.

Only the Sender may issue a T-WRITE Request or a T-WRITE-END Request primitive.

If the selected service class is the basic kernel only the Master may become the Sender.

Parameter T-TYPED-DATA Request T-TYPED-DATA Indication

User data Mandatory Mandatory (=)

(=) The value of the parameter is identical to the value of the corresponding
parameter in the preceding request or response primitive.
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T-WRITE is an optionally confirmed service. A recovery point is provided with each T-WRITE primitive if an explicit
confirmation is requested.

C.1.5.1.2 Parameters for T-WRITE

C.1.5.1.2.1 Explicit confirmation

This parameter is used to indicate whether or not explicit confirmation is requested.

This parameter must always be set to “explicit confirmation requested” as soon as any given entity suggest an
anticipation window other than 1 or the recovery function.

C.1.5.1.2.2 First block

This parameter is used to indicate whether or not the data contained in the data field parameter consist in the beginning
of the file.

C.1.5.1.2.3 Block number

In the basic kernel this parameter is absent.

In the symmetrical service, the block number is mandatory if the recovery mechanism is selected or the anticipation
window is not 1. In this case every block is numbered and the block number is increased by 1 at each transmission of a
new block. The block number is in the range 0 to 65535. The first block is 0.

If a block number is present in a request, it must be sent back in the response.

C.1.5.1.2.4 Data field

It is used to convey data from the file, it is a variable length string of no more than 1024 bytes in the basic kernel, and
the maximum length is negotiated in the symmetrical service during the establishment of the Access regime.

C.1.5.1.2.5 Result

This parameter indicates, if the explicit confirmation has been requested, that the service has been accepted or rejected.
The result parameter set to “reject” has the effect of restarting the transmission from the T-WRITE following the last
confirmed T-WRITE (or from the first T-WRITE of the file if no T-WRITE was previously confirmed).

C.1.5.1.3 Parameters for T-WRITE-END

The T-WRITE-END service is a confirmed service, so the corresponding response code should be sent by the receiver
before any other protocol exchange.

Parameter T-WRITE
Request

T-WRITE
Indication

T-WRITE
Response

T-WRITE
Confirmation

S

Explicit confirmation Mandatory Mandatory (=)

First block Mandatory Mandatory (=)

Block number Optional Optional (=) Optional Optional (=) S

Data field Mandatory Mandatory (=)

Result Mandatory Mandatory (=)

(=) The value of the parameter is identical to the value of the corresponding parameter in the preceding request or response
primitive.

S Symmetrical service only.
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C.1.5.1.3.1 First block

This parameter is used to indicate whether or not the data contained in the data field parameter consist in the beginning
of the file.

C.1.5.1.3.2 Block number

In the basic kernel this parameter is absent.

In the symmetrical service, the block number is mandatory if the recovery mechanism is selected or the anticipation
window is not 1. The block number is in the range 0 to 65535. The first block is 0.

If a block number is present in a request, it must be sent back in the response.

C.1.5.1.3.3 Data field

It is used to convey data from the file, it is a variable length string of no more than 1024 bytes in the basic kernel, and
the maximum length is negotiated in the symmetrical service during the establishment of the Access regime.

C.1.5.1.3.4 Result

This parameter indicates:

– in the basic kernel, file acceptance or refusal;

– in the symmetrical service, this parameter indicates file acceptance or refusal, or rejection of the service(s)
since the last confirmed recovery point.

C.1.5.1.4 Operation of the mass transfer procedure

It is the purpose and the responsibility of the mass transfer phase to ensure the correct transfer of the identified mass
data.

A mass transfer phase is initiated by T-WRITE request and indication primitives with the first block of data containing
the file header or a part of it, and during a mass transfer phase, the reception of a valid T-WRITE indication should cause
the data to be added or overwritten at the appropriate place in the defined memory space. The data fields accompanying
T-WRITE or T-WRITE-END are assembled into a file according to the parameters specified in the file header, and a
T-WRITE-END response and confirmation should only be transmitted when the receiver has successfully stored (as
required) the transferred file. Positive confirmation of T-WRITE-END indicates that the Receiver accepts the
responsibility of the file; negative confirmation indicates that the Receiver does not accept the responsibility of the file.

Parameter T-WRITE-END
Request

T-WRITE-END
Indication

T-WRITE-END
Response

T-WRITE-END
Confirmation

S

First block Mandatory Mandatory (=)

Block number Optional Optional (=) Optional Optional (=) S

Data field Optional Optional (=)

Result Mandatory Mandatory (=)

(=) The value of the parameter is identical to the value of the corresponding parameter in the preceding request or response
primitive.
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In the printer device application, the data fields are stored or passed to the printer device. The data must be transferred
sequentially and contiguously. The T-WRITE-END response and confirmation should be issued only when the receiver
has successfully received and forwarded the transferred data or has reliably stored it for later transfer.

In case the transfer is correctly completed, the sequence of events may be represented as follows:

In case of a user error, the sequence of events is as follows:

The resulting state of the two entities depends on the value of the parameter “Reason” in the
T-U-EXCEPTION-REPORT as defined in C.1.5.2.2.1.

T-WRITE request (first)

T-WRITE request (first)

------------------> T-WRITE indication (first)

------------------>

T-WRITE request

------------------> T-WRITE indication

------------------>

T-WRITE-END request

------------------> T-WRITE-END indication

------------------>

T-WRITE-END response

T-WRITE-END confirmation <------------------

<------------------

or

T-WRITE-END request (first)

------------------> T-WRITE-END indication (first)

------------------>

T-WRITE-END response

T-WRITE-END confirmation <------------------

<------------------

T-WRITE request

------------------> T-WRITE indication

------------------>

T-WRITE request

------------------> T-U-EXCEPTION-REPORT request

<------------------

T-U-EXCEPTION-REPORT indication

<------------------
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C.1.5.2 Exception report service

C.1.5.2.1 Function

This service is used in the Transfer regime:

– by the Receiver to force the transfer abort or to restart the mass transfer at the beginning of the file;

– by the Sender or the Receiver in the symmetrical service to force the transfer abort.

This service is performed by the T-U-EXCEPTION REPORT Request primitive.

C.1.5.2.2 Parameters

The different primitives and parameters required by the Exception report service are described in the following table.

C.1.5.2.2.1 Reason

This parameter may take the following values:

a) Read restart – If used during the mass transfer phase it will cause the mass transfer to be reset and
restarted from the beginning.

b) Transfer reject – Used if the Receiver cannot support elements required by the file attributes transmitted
in the first T-WRITE primitive, or in the case of any user error, when receiving a T-WRITE, to
discontinue the transfer.

If this parameter is equal to “Transfer reject”, the Transfer regime is terminated.

If this parameter is equal to “Read Restart” the Transfer regime is not interrupted and the transfer phase is resumed from
its beginning.

C.1.5.2.3 Error recovery operation

C.1.6 Exception

C.1.6.1 Exception reporting

C.1.6.1.1 Function

The T-P-EXCEPTION-REPORT Indication primitive is used by the service provider to signal exceptions during the
service to the user on the other end. This primitive may only be used within the Access regime.

The exception is an error the service provider considers as recoverable.

After reception of T-P-EXCEPTION-REPORT the two entities are back in the idle state in the Access regime.

Parameter T-U-EXCEPTION-REPORT Request T-U-EXCEPTION-REPORT Indication

Reason Mandatory Mandatory (=)

(=) The value of the parameter is identical to the value of the corresponding parameter in the preceding
request primitive.

T-U-EXCEPTION-REPORT request

------------------> T-U-EXCEPTION-REPORT indication

------------------>
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C.1.6.1.2 Parameters

The different primitives and parameters required by the exception reporting service are described in the following table.

C.1.6.1.2.1 Reason

• Reason:

– reason not specified;

– repeated negative acknowledgements;

– protocol conflict;

– delay expired;

– syntax error/missing parameter;

– primitive not handled;

– other reason.

C.1.6.1.3 Error recovery operation

C.1.7 Collisions

In a given regime a user can normally issue a request only in the idle state, meaning no other request or indication is in
the process.

In certain cases, both the entities are allowed to initiate services. Collisions between two services requested can thus
arise.

C.1.7.1 Collision in the Association phase

In case of collision in the Association phase, the initiator of the physical connection ignores the T-ASSOCIATE
indication, and the acceptor of the physical connection must answer to the T-ASSOCIATE indication so that only the
association requested by the initiator is considered.

C.1.7.2 Collision in the Association regime

The only possible collisions in the Association regime are the ones between a release request and an access or abort
request.

The abort service has the highest priority, in this case the collision results always in the service abort. If an abort request
collides with a service indication, the service indication is not taken into account and the abort request is carried out. If
an abort indication collides with a service request, the service request is ignored and the abort indication is carried out.

The release service has priority on an access request; in case a collision occurs it will result in this case in an association
termination.

If a release request collides with an access service indication, the service indication is not taken into account and the
release request is carried out. If a release indication collides with an access service request, the access service request is
ignored and the release indication is carried out.

If a release request collides with a release indication, the release indication of the Master is carried out and the other one
is ignored.

Parameter T-P-EXCEPTION-REPORT Indication

Reason Mandatory

T-U-EXCEPTION-REPORT indication

<------------------ T-U-EXCEPTION-REPORT indication

------------------>
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C.1.7.3 Collision in the Access regime

In the Access regime a certain number of collisions between service requests can occur, these collisions are solved in the
following way:

The following table specifies the result of collisions in the Access regime.

C.1.7.4 Collision in the Transfer regime

During the transfer phase, the priority order is the following: first the abort service, then, the user’s exception report
service and the provider’s exception report service.

Whenever the service provider issues a T-P-ABORT Indication or a T-P-EXCEPTION REPORT Indication he gives up
the current service and goes back to the idle state, as before the Association regime establishment or in the idle state in
the Access regime.

Whenever the service provider receives a T-U-ABORT Request or a T-U-ABORT Indication, he gives up the current
service and fulfils the user’s abort service, and goes back to the idle state, as before the association regime establishment.

Whenever a transfer request and a abort transfer request collide, the abort transfer request is fulfilled, and all the transfer
primitives in the process are given up.

C.2 Telesoftware and auxiliary device applications

C.2.1 Preliminaries

Two applications are hereby defined: telesoftware and auxiliary device.

Through a network, a telesoftware application allows interconnection of two machines and thus allows file exchange.

Master

Slave
ABORT END-ACCESS DLSRD TYPED-DATA P-EXCEPTION-

REPORT

ABORT Abort Abort Abort Abort Abort

END-ACCESS Abort End-Access (Note 1) End-Access End-Access End-Access

TYPED-DATA Abort End-Access (Note 2) (Note 3) (Note 3)

P-EXC-REPORT Abort End-Access (Note 2) (Note 3) (Note 4)

ABORT T-U-ABORT, T-P-ABORT

END-ACCESS T-END-ACCESS

DLSRD T-DIRECTORY, T-LOAD, T-SAVE, T-RENAME, T-DELETE

TYPED-DATA T-TYPED-DATA

P-EXCEPTION-REPORT T-P-EXCEPTION-REPORT

Collision result

Abort: The abort request is fulfilled. The association is terminated, data may be lost.

End-Access: The end-access request is fulfilled. The Access regime is terminated. The other service is ignored or given up.

NOTES

1 The Masters end-access request is fulfilled. The Slavs request is ignored or given up.

2 The Slaves request is fulfilled. The Masters request is confirmed normally by the Slave. The T-TYPED-DATA primitive has
no consequence on the service.

3 The two requests are fulfilled.

4 No collision, back to the idle state in the Access regime.
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The telesoftware and auxiliary device application are defined by rules specifying the use of the service described in
Section 1 and by a file structure which contains the characteristics of each virtual file and the relationship of these
characteristics to the actions performed by the applications which manipulate these files.

A transfer file structured is composed of a set of information containing:

– a unique file name, that allows it to be referenced without ambiguity;

– descriptive file attributes which express characteristics of the file (date, etc.);

– attributes describing the logical structure and the data stored in the file;

– data, forming the content of the file.

The three first kinds of information constitute the header of the file, and the data constitute the content of the file.

To be able to use the file transfer service, a practical implementation must state the relationship between the elements in
the transferred file and the real storage system available.

In this application the files have been divided up in three different groups.

In the symmetrical service, the application does not make any assumption on the two machines and their functioning.
This application may be used between two Servers, or two Executors, or between a Server and an Executor. Either entity
may take the part of the Master depending on its requirements by redefining an Access regime within a given
Association regime.

C.2.2 The telesoftware application organisation

The Telesoftware application uses files described in C.2.5 and these files are transferred according to the rules described
in C.2.6.

The Telesoftware organisation allows file exchange from the three different groups:

– group of transferable files (group A);

– group of application presentation files (group B);

– group of service support files (group C).

NOTE – When using the service class “basic kernel” only group A files are considered. In the symmetrical service class,
the default group is group A and other groups may not be implemented in some Data Bases.

C.2.2.1 Transferable files – Group A

This group contains transferable files consisting of description, text, software, data and command files which together
make up the application (see C.2.4).

These files can be obtained by their transfer name. The list of all transfer names make up the file directory. The sublist of
all transfer names of structure files make up the application’s directory.

C.2.2.2 Application presentation file – Group B

This group contains files describing the applications. If these files exist, they share the same transfer name as the
corresponding description file (name of the application). The list of all the transfer names of application presentation
files make up the application presentation file’s directory.

These files are text files. They carry technical, user and managerial information on the application sharing the same
name. The aim of these files is to provide the maximum of information on the application in order to better guide the
user.
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C.2.2.3 Service support – Group C

This group contains files for general information. This information is organised by use of files and is accessible using
key words. The list of all the transfer names of the service support files make up the service support file directory.

These files are text files. They carry general information on the service.

C.2.2.4 Working area

Several working areas are possible. It is up to the higher level application to define the different working areas. These
applications should be able to offer access to a public and a private working area. The access rights to these working
areas may depend on different criteria (example: password).

However, access to one or the other working areas should be left transparent for the operator.

C.2.3 Printer application organisation

The printer device application is a specific case of the auxiliary device application. It uses files as described in C.2.5.
These files are transferred according to the rules described in C.2.6. Not all the parameters of the file are used for the
printer device application (see C.2.5.1.17).

C.2.4 Files

C.2.4.1 File identification

C.2.4.1.1 Preliminaries

In telesoftware, there are five types of files:

– description files (DeF);

– software files (SF);

– data files (DF);

– command files (CF);

– text files (TF).

The following subclauses indicate how these different files are regrouped in the three groups previously defined.

C.2.4.1.2 Description files

These files belong to the group A. They carry data required to transfer the application, and also the names of all the files
which are part of this application.

C.2.4.1.3 Software file

These files belong to the group A. They carry software to be executed immediately or after processing.

C.2.4.1.4 Data files

These files belong to the group A. They carry information required by software files at execution time.

C.2.4.1.5 Command files

These files belong to the group A. They carry processing indications meaningful for the entity who required transfer of
these files. These indications are to be applied on files part of the application. The processing is done before or during
execution of these files.

C.2.4.1.6 Text files

These files may belong to the group A, B or C. These files may be created upon a directory request on group A, B or C.
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C.2.4.1.6.1 Text files – Group A

These files can be displayed and represent a user’s manual or some data displayed during the execution of the
application.

C.2.4.1.6.2 Text files – Group B

These files carry displayable data. This data can be useful, before requiring transfer of the corresponding application.

C.2.4.1.6.3 Text files – Group C

These files carry displayable data of the telesoftware support service.

This information is not necessarily related to the transferable applications.

C.2.4.1.6.4 Text files from a file directory request

These files list all the file names belonging to the set of files where the request took place. The length of this list depends
on the parameter designation in the file directory request.

C.2.4.2 Transferable applications

A transferable application is a set of files. These files are part of the group A and their number is not limited.

C.2.4.2.1 Structure of a transferable application

A transferable application is made up of a description file and at least one software, command, data or text file.

C.2.4.2.1.1 Purpose of the description file

The purpose of the description file is to provide coded information regrouping the characteristics of a transferable
application and the list of all files which are part of this application.

C.2.4.2.1.2 Organisation of the description file

Like all other files, the description file is made up of a header and of a main body.

The header is described in C.2.5.1.

The main body regroups all the headers of all the files which are part of this application.

The data in these headers are regrouped in each file.

This data provides useful elements needed to perform correctly the transfer of an application, for instance: type, transfer
name, size, resources and coding. Other data fields can be found.

C.2.4.3 File classification

The files are classified into three groups.

Inside each group, the files have a unique transfer name. This name is kept in a directory. It points to an application
whenever it is the name of a description file, and to a file in all other cases.

C.2.4.3.1 Structure of a transfer name

A transfer name is made up of one or more keywords. The maximum number of keywords in a name is eight (8).

These keywords are called subnames of the transfer name.

C.2.4.3.1.1 Keywords

A keyword is a byte sequence of no more than 12 bytes. Each byte can take different values.

C.2.4.3.1.2 Transfer name

If a transfer name is made up of several keywords, then they are separated by a byte “/”. The maximum length of a
transfer name, counting all separators, is 70.
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C.2.5 Description of the transfer file structure

The transfer file is structured as follows:

– the file’s attributes: the header;

– the data in the file: the file’s content.

This organisation is valid for an application:

a) telesoftware;

b) printing;

c) telesoftware and printing.

C.2.5.1 Header

The header provides information on the characteristics of the file. It is always transmitted in the first T-WRITE (or
T-WRITE-END for short files) and possibly in the following ones if necessary, in order to link the header information to
the data. The file content may be transmitted in the first T-WRITE (if its data field is not filled up with the file header),
and subsequently in other T-WRITE or T-WRITE-END.

The following attributes may be used:

C.2.5.1.1 File type

There are five different types of file:

– the description file which identifies the characteristics of the files which compound the application;

– the software files to be executed;

– the data files;

– the command files;

– the text files to be displayed or printed.

The default value is text file.

C.2.5.1.2 Execution order

This attribute indicates whether the application should be executed immediately or after the association to the
telesoftware application has been released. It also indicates the starting file of the application (default value: don’t care).

C.2.5.1.3 Transfer name

This attribute represents the designation of the file on the sender side (C.2.4.3.1).

C.2.5.1.4 Filename

This attribute provides a “name” which may be associated with the transferred file in the filestore, (the filename is not
necessarily related to any transfer name).

NOTE – Some systems may require that the first 6 characters of the filename should be alphabetic or numeric. Drive,
device or directory designations should not be included in this attribute, but file-type suffices may be included.

C.2.5.1.5 Date/time of last modification

This attribute indicates the date and time of the last modification of the file.

C.2.5.1.6 File length

This attribute indicates the size in bytes of the file content in uncompressed form.

C.2.5.1.7 Destination code

This attribute may take the values “don’t care” (default), “foreground memory”, “background memory random access
required” (e.g. disk) or “cassette tape required”.

NOTE – The latter option may be required for some software to overcome operating system or security constraints.
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C.2.5.1.8 File coding

This attribute indicates the data syntax, the language, the machine type or the operating system.

According to the file type, this attribute can take the following values:

a) Software file:

– source code in a text form;

– source code in a tokenized form;

– intermediate code;

– object code;

– executable code (default value).

b) Data file:

– binary code (default value);

– character code.

c) Command file:

– dependant machine code (default value);

– standardized code.

d) Text file:

– character code (default value);

– Videotex code (+ profile);

– other code.

Additional information, if present, identify by means of a text string a language (such as “BASIC”, “P-CODE”) or a
target processor (such as “6502”). This may, optionally, be followed by an identification of the language dialect (such as
“MSDOS”).

C.2.5.1.9 Destination name

This attribute indicates a drive, device and/or directory name for the storage of the file. It may not be used in
combination with a destination code. The length of the attribute is limited to 255 bytes.

C.2.5.1.10 Cost

This attribute represents the price of the software, it is a string of no more than 31 bytes. The content of this field is only
for information.

C.2.5.1.11 User field/Application reference

This field is used to carry comments related to the file or to the relevant application and consisting of no more than
254 displayable characters.
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C.2.5.1.12 Load address

This attribute may be used to indicate an address in foreground memory at which the data should be loaded. In the case
of a transfer to foreground memory, this attribute provides a base address for the transferred data, in the case of transfer
to background memory, this attribute may be recorded as a file attribute according to the terminal filing’s system. The
relationship of this address to any executor operating system virtual memory addressing scheme is not specified by this
protocol.

C.2.5.1.13 Execute address (absolute)

This attribute may be used to indicate an absolute address at which programme execution should start when the file is
loaded into foreground memory. The relationship of this address to any executor operating system virtual memory
addressing scheme is not specified by this protocol.

C.2.5.1.14 Execute address (relative)

This attribute may be used to indicate an address relative to the beginning of the file after loading into foreground
memory, at which programme execution should start.

C.2.5.1.15 Compression mode

This attribute is used to indicate which compression algorithm is used for the file’s content.

This attribute can take the following values:

– Basic compression mode;

– High efficiency compression mode;

– “Application defined” compression mode.

NOTE – There is a proposal for a compression algorithm given in an informative Annex A in order to provide
interoperability.

C.2.5.1.16 Device

This attribute is used to specify the characteristics of the device to which a file content is to be sent.

Note that in the basic kernel only the printer is taken into account.

C.2.5.1.17 File checksum

This attribute contains the 32-bit “Frame Check Sequence” (FCS) calculated from the uncompressed file content.

C.2.5.1.18 Author name

This attribute indicates the name of the creator of the file.

C.2.5.1.19 Future file length

This attribute indicates the nominal length to which the file may grow as a result of an extension.

C.2.5.1.20 Permitted actions

This attribute indicates the set of actions that can be performed on the file (read, insert, replace, erase).

C.2.5.1.21 Legal qualification

This attribute conveys information about the status and use of the file.

C.2.5.1.22 Creation

This attribute indicates the date and time of the creation of the file.
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C.2.5.1.23 Last read access

This attribute indicates the date and time of the last reading of the file.

C.2.5.1.24 Identity of the last modifier

This attribute indicates the name of the last modifier of the file. It is altered by the receiver whenever the file has been
opened for modification or extension and is closed.

C.2.5.1.25 Identity of the last reader

This attribute indicates the name of the last reader of the file. It is altered by the receiver whenever the file has been
opened for reading and is closed.

C.2.5.1.26 Recipient

This attribute indicates the name of the receiver of the file.

C.2.5.1.27 Telematic file transfer version

This attribute indicates the telematic file transfer method version being used (ETS number and date).

C.2.5.1.28 Status of file attributes

C.2.5.2 File content

The file’s content carries executable data or data needed for presentation, downloading or execution of other files.

C.2.6 Use of the T-SERVICE for telesoftware and printer device application

C.2.6.1 Preliminaries

The telesoftware and auxiliary device applications use all of the symmetrical class service primitives in the service.

Only one telesoftware application may be associated at a time, and only one file may be transmitted at a time.

All the attributes listed in C.2.5.1.17 may be used to characterise a file involved in a telesoftware application.

Only one printer device application may be associated at a time, and only one mass transfer may be processed at a time.

The attributes listed in C.2.5.1.17 may be used to characterise a file involved in a printer device application.

For telesoftware applications consisting in several files, a description file may be transmitted first. This file consists of its
own header and contains all the headers of the files to be downloaded. Each header is self-delimited by TLV encoding.
When transmitting the subsequent files, the transmitted headers may not include information which were included in the
description file.

This organisation allows for using the TDU service for other file transfer applications than telesoftware which would
require a different file organisation (e.g. a specific application descriptor which would be different from the description
file).

C.2.6.2 Association

The purpose of the association is to establish a link between two applications.

The association uses the T-ASSOCIATE Request and the T-ASSOCIATE Response services primitives.
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The application name will carry:

– !T telesoftware;

– !P printer’s application;

– !A telesoftware and printer’s application.

File attributes
Application

Default value

Telesoftware Printer

File type O O Text file

Execution order O – Don’t care

Transfer name O O No

Filename O O No

Date of last modification O O No

File length O O No

Destination code O – Don’t care

File coding O O Depends on file type

Destination name O – No

Cost O O No

User field/Application reference O O No

Load address (abs.) O – No

Execute address (abs.) O – No

Execute address (rel.) O – No

Compression mode O O No compression

Device O O Don’t care

File checksum O O No

Author name O O No

Future file length O O No

Permitted actions O O No

Legal qualification O O No

Creation O O No

Last read access O O No

Identity of the last modifier O O No

Identity of the last reader O O No

Recipient O O No

Telematic file transfer version O O No

O Optional

– Irrelevant
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If !T is used as an application name, only telesoftware files may be transferred during the association.

If !P is used as an application name, only printer device files may be transferred during the association.

If !A is used, printer device and telesoftware files may be exchanged during the association.

If the selected service class is “basic kernel”, the restriction on the T-service apply and the access, end access, file
directory, load, save help, rename, delete and typed data services are not available.

C.2.6.3 Release

The release of the application is performed by the T-RELEASE Request and T-RELEASE Response service primitives.

C.2.6.4 Abort

The abort service is used to leave an application in an abnormal way.

The T-U-ABORT Request primitive may be used by the application.

The parameter Reason in the Request/Indication indicates the reason for the abort.

C.2.6.5 Access

The transfer conditions are established by use of the T-ACCESS Request and T-ACCESS Response service primitives.

If the role is Slave, the parameter User data indicates the scope of services like T-DIRECTORY, T-LOAD, T-SAVE,
T-RENAME, T-DELETE on the groups A, B and C.

If the role is Master, the parameter User data is not used.

C.2.6.6 End of access

Terminating an Access regime is performed by the T-END-ACCESS Request and T-END-ACCESS Response service
primitives.

C.2.6.7 File directory

The T-DIRECTORY Request primitive is used by the Master to request transfer of files, collection of file names and
application name, from the Slave to the Master. In case the request is accepted, the file content will depend on the
designation parameter in the request.

A directory request is performed by the T-DIRECTORY Request primitive.

The parameter Designation is a byte sequence indicating the criteria for selecting the file names.

The parameter User data indicates the group or subgroup on which applies the directory request.

The response/confirmation is provided by the parameter Result in the T-DIRECTORY Response primitive, this
parameter indicates acceptance or the reason for the refusal.

Acceptance means that file or application names meet with the criteria in the request.

The Slave will then carry on with the transfer of the file listing all the file or application names fulfilling the request.

C.2.6.7.1 Byte sequence in a directory request

The designation parameter in a directory request is made of one or more elementary words separated by a specific
operator. Other operators as OR, AND, or specific codes as parenthesis or star can be used. A detailed description of the
syntax is given in C.2.7.

The maximum number of elementary words is 8.
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C.2.6.8 Load

The load request is performed by the T-LOAD Request service primitive. This primitive is used by the Master to request
file transfer from the Slave to the Master.

The designation parameter contains the file transfer name requested (see C.2.4.3.1).

The recovery parameter if it is present (provided it was previously allowed) indicates the number of the last T-WRITE
correctly received. Recovery will start with the following number.

The user data parameter indicates the group required in the LOAD service. If this parameter is absent the group is meant
to be the A group.

The response/confirmation is provided by the parameter Result in the T-LOAD Response primitive. This parameter
indicates acceptance or the reason for the refusal.

Acceptance means that a file meets the request.

The Slave will then carry on with the transfer of the file.

C.2.6.9 Help

Request of a help file can be performed by the T-LOAD Request service primitive on the group A, the value of the
designation parameter is then 2/0.

The recovery parameter if it is present (provided it was previously allowed) indicates the number of the last T-WRITE
correctly received. Recovery will start with the following number.

The response/confirmation is provided by the parameter Result in the T-LOAD Response primitive. This parameter
indicates acceptance or the reason for the refusal.

Acceptance means that a file meets the request.

The Slave will then carry on with the transfer of the file.

The purpose of this file is to provide information on the organisation of the Slave’s data base: structure, key words, file
name, etc.

This file is a text file coded characters.

C.2.6.10 Save

In the basic kernel, the Master may request transfer from Master to Slave by initiating a mass transfer using T-WRITE.

In the symmetrical service, the T-SAVE Request primitive is used by the Master to request file transfer from the Master
to the Slave.

In the telesoftware service, one can transfer files from any of the A, B or C groups (see C.2.2).

The designation parameter contains the file transfer name requested (see C.2.4.3.1).

The recovery parameter if it is present (provided it was previously allowed) indicates the number of the last T-WRITE
correctly received. Recovery will start with the following number.

The user data parameter indicates the group required in the SAVE service. If this parameter is absent the group is meant
to be the A group.

The response/confirmation is provided by the parameter Result in the T-SAVE Response primitive. This parameter
indicates acceptance or the reason for the refusal.

Acceptance means that a file meets the request.

The Master will then carry on with the transfer of the file.

C.2.6.11 Rename

The T-RENAME Request primitive is used by the Master to request renaming of a file or application transfer name in
the Slave’s data base.
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The designation and new name parameters contain the old and new file (or application) transfer name.

The user data parameter indicates the group required in the RENAME service. If this parameter is absent, the group is
meant to be the A group.

The response/confirmation is provided by the parameter Result in the T-RENAME Response primitive. This parameter
indicates acceptance or the reason for the refusal.

Acceptance means that a file was renamed.

Refusal indicates that the renaming was not performed.

C.2.6.12 Suppression

The T-DELETE Request primitive is used by the Master to request the suppression of a file or application transfer name
in the Slave’s data base.

The designation parameter indicates the file to be deleted.

The user data parameter indicates the group required in the DELETE service. If this parameter is absent the group is
meant to be the A group.

The response/confirmation is provided by the parameter Result in the T-DELETE Response primitive. This parameter
indicates acceptance or the reason for the refusal.

Acceptance means that a file was deleted.

Refusal indicates that the suppression was not performed.

C.2.6.13 Transfer abort

The T-U-EXCEPTION REPORT Request primitive is used by either entity to suspend or restart a file transfer.

The parameter indicates the reason for this.

C.2.7 The designation field in a directory request

The designation field in a directory request enables one to define a research criteria in the current data base.

A joker “*” can be used in this field to designate a character string. Also logical operators AND, displayed /, and OR,
displayed +, can be used to combine various character strings. Parenthesis (and) indicate how these operators act.

Examples:

1) Any file in the data base meets criteria * or criteria *  +  *, */*,  (* +*).

2) Files SOFT and SMALL.BAT meet criteria S*T.

3) Files SOFT, SMALL.BAT, SUN meet criteria S*/(*N  +  *T).

The aim of this annex is to define the syntax of the designation field in a directory request and the associated criteria
research.

The sequences (AB), (A)  +  B*, (((*))), */* are all directory request syntactically correct, this is not the case of the
following sequences: A++B, (((A*)B*)C*), A(/)B.

Definitions:

a) A file name is any sequence of no more than 8 key words separated by /, a key word is any sequence of
no more than 12 bytes (any value between 2/1 and 7/14 is permitted with the exception of 2/8, 2/9, 2/10,
2/11, 2/15 displayed (, ), *,  +  and /). Each one of these keywords is called subname of the file name.

b) An elementary word is any sequence of no more than 12 bytes (any value between 2/1 and 7/14 is
permitted with the exception of (, ),  +  and / ). Moreover no more than one byte is equal to *.
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Using the above definitions, a correct syntax for a directory request can be specified by also using the following
4 grammatical rules ($ designates here an abstract symbol but not a character):

(0) $ -------> choose your elementary word

(1) $ -------> ($)

(2) $ -------> $  +  $

(3) $ -------> $/$

One reads -------> changes into

Any sequence generated using those four rules is said to be a correct sequence for a directory request.

Example: S*/(*N  +  *T)

For this example the first rules (1), (2) and (3) are used:

$  ------->  $/$  -------> $/($) ------->  $/($  +  $)

(3) (1) (2)

and then rule (0) is used to replace each symbol $ by an elementary word:

$/($  +  $)  ------->  S*/($  +  $)  ------->  S*/(*N  +  $)

and finally

------->  S*/(*N  +  *T)

To any byte sequence forming a correct directory request is associated a research criteria:

A file name is said to meet the criteria “a” if and only:

a) If “a” is an elementary word and if substitution of the * (if any) by 0, 1 or more characters gives a
subname of this file name.

– Examples: SOFT, RON/SOFT, SUN/RON/SOFT meet criteria SOFT.

SOFT, SUN, SAND/SUN/ALL meet criteria S*.

SUN, SAND/SUN/ALL meet criteria S*N.

b) Or if “a” can be written (b) and the file name meets criteria b.

– Examples: any file meets criteria (*).

SOFT, SAND/SUN/ALL meet criteria (S*).

c) Or if “a” can be written b  +  c and the file name meets the criteria b OR criteria c.

– Examples: SOFT and SAND/SUN/ALL meet criteria *N  +  *T.

SOFT and RON meet criteria (S*T)  +  (*N).

d) Or if “a” can be written b/c and the file name meets criteria b AND criteria c.

– Examples: SAND/SUN/ALL meets criteria S*D/A*.

SOFT meets criteria S*/*T.

RON/SOFT meets criteria *N/(SAND  +  R*).

Important: If “a” is not an elementary word, decomposing “a” in simpler criteria is made in this order. It is equivalent to
say the operator “/” has higher priority than operator “+”.

Example:

AB/T  +  CA  is   (AB/T)  +  CA.
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C.3 T-Protocol specification

C.3.1 Definitions

block:  A block of user information sent in a T-Write TDU.

mass transfer phase:  The mass transfer phase is started by sending (or receiving) the first T-Write TDU and terminated
when receiving (or sending) a T-Abort , a T-Transfer-reject, a T-Read-restart or the confirmation to the last T-Write
TDU.

telesoftware data unit (TDU):  These units are protocol elements which are used to handle the T-Protocol.

idle state in the association regime:  The state which is reached when the association regime is established, when no
other regime is established and when no other service is being initiated.

idle state in the access regime:  The state which is reached when the access regime is established, when no Transfer
regime is established and when no other service is being initiated.

Table C-2 gives an overview of TDU’s and their mapping on the service primitives, and indicates which TDU must be
sent for a given service primitive and which TDUs may be received in response to that TDU. However, this table is not
exhaustive and does not deal with collisions nor with the complete error handling mechanism.

Table C.2/T101 – List of the TDU's used

Issued service primitive TDU Possible response TDU Received service primitive

T-ASSOCIATE request T-Associate T-Response-positive (S) T-ASSOCIATE conf(+)
T-Response-negative (S) T-ASSOCIATE conf(–)
T-Abort (A) T-U/P-ABORT ind

T-RELEASE request T-Release T-Response-positive (S) T-RELEASE conf(+)
T-Abort (A) T-U/P-ABORT ind

T-U-ABORT request T-Abort No response is required

T-ACCESS request T-Access T-Response-positive (S) T-ACCESS conf(+)
T-Response-negative (S) T-ACCESS conf(–)
T-Abort (A) T-U/P-ABORT ind

T-END-ACCESS request T-End-Access T-Response-positive (S) T-END-ACCESS conf(+)
T-Abort (A) T-U/P-ABORT ind

T-DIRECTORY request T-Directory T-Response-positive (S) T-DIRECTORY conf(+)
T-Response-negative (S) T-DIRECTORY conf(–)
T-P-Exception (A) T-P-EXCEPTION ind
T-Abort (A) T-U/P-ABORT ind

T-LOAD request T-Load T-Response-positive (S) T-LOAD conf(+)
T-Response-negative (S) T-LOAD conf(–)
T-P-Exception (A) T-P-EXCEPTION ind
T-Abort (A) T-U/P-ABORT ind

T-SAVE request T-Save T-Response-positive (S) T-SAVE conf(+)
T-Response-negative (S) T-SAVE conf(–)
T-P-Exception (A) T-P-EXCEPTION ind
T-Abort (A) T-U/P-ABORT ind

T-RENAME request T-Rename T-Response-positive (S) T-RENAME conf(+)
T-Response-negative (S) T-RENAME conf(–)
T-P-Exception (A) T-P-EXCEPTION ind
T-Abort (A) T-U/P-ABORT ind

T-DELETE request T-Delete T-Response-positive (S) T-DELETE conf(+)
T-Response-negative (S) T-DELETE conf(–)
T-P-Exception (A) T-P-EXCEPTION ind
T-Abort (A) T-U/P-ABORT ind
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Table C.2/T101 – List of the TDU's used (end)
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C.3.2 Description and use of TDU

C.3.2.1 T-Associate

T-Associate is used to establish the association with a specified processable data application.

The response to a T-Associate is conveyed using the TDU T-Response-positive or T-Response negative.

C.3.2.1.1 Content of the T-Associate TDU and the associated responses

T-Associate

Calling address *
Called address *
Application name
Service class
Explicit confirmation
Timeouts
Request identification *
Identification *
User data

T-Response-positive

Called address *
Time-outs *
Identification *
User data *

Issued service primitive TDU Possible response TDU Received service primitive

T-WRITE request T-Write T-Response-positive (S) T-WRITE conf(+)
T-Response-negative (S) T-WRITE conf(–)
T-Transfer-reject (A1) T-U-EXCEPTION ind
T-Read-restart (A1) T-U-EXCEPTION ind
T-P-Exception (A) T-P-EXCEPTION ind
T-Abort (A) T-U/P-ABORT ind

T-WRITE-END request T-Write (end) T-Response-positive (S) T-WRITE-END conf(+)
T-Response-negative (S) T-WRITE-END conf(–)
T-Transfer-reject. (A1) T-U-EXCEPTION ind
T-Read-restart (A1) T-U-EXCEPTION ind
T-P-Exception (A) T-P-EXCEPTION ind
T-Abort (A) T-U/P-ABORT ind

T-TYPED-DATA request T-Typed-data No response is required
T-Abort (A) T-U/P-ABORT ind

T-U-EXCEP request T-Rd-restart T-Write (S) T-WRITE ind
(Read-rest) T-Abort (A) T-U/P-ABORT ind

T-U-EXCEP request T-Tr-reject No response is required
(Any other reason) T-P-Exception (A) T-P-EXCEPTION ind

T-Abort (A) T-U/P-ABORT ind

(A) Means that the TDU may be sent in an asynchronous manner (at any time after having received the TDU).

(A1) Means that the TDU may be sent in an asynchronous manner (at any time after having received the TDU during the mass
transfer phase).

(S) Means that the TDU must be sent synchronously (in response to the other TDU).

(+) The result parameter of the primitive is set to “accept”.

(–) The result parameter of the primitive is set to “reject”.
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T-Response-negative

Result *

* This parameter may only be present if the symmetrical service class is proposed.

The use of the parameters is described in the service definition.

The format of the T-Response-positive indicates which service class is selected.

The Result parameter in T-Response-negative may indicate the following reasons:

– Reason not specified (default value)

– Rejection by the service provider:

• Called address incorrect;

• Calling address incorrect;

• Service class refused.

– Rejection by the service user:

• Called address incorrect;

• Calling address incorrect;

• Service class refused;

• Application name unknown;

• Wrong identification;

• Erroneous user data;

• Other reason (this last value may be followed by a string of no more than 62 displayable characters).

C.3.2.1.2 Sending T-Associate

A T-ASSOCIATE request primitive results in sending a T-Associate TDU.

If no explicit confirmation have been requested, the sender is in the state of association established.

If explicit confirmation had been requested, the sender waits for a T-Response-positive or negative. In this case no other
action is permitted before reception of this response except aborting the association. The reception of this response
results in this case in a T-ASSOCIATE confirmation with the appropriate result code. The association will be established
as soon as a T-Response-positive is received. If a T-Response-negative or a T-Abort is received, the association is not
established and a D-U-Abort must be sent by the initiator.

NOTES

1 It is recommended that T-Abort is not used to reject a T-Associate for which an explicit confirmation was requested.

2 If the symmetrical service class is proposed in T-Associate an explicit confirmation must be requested.

C.3.2.1.3 Receiving T-Associate

A valid incoming T-Associate TDU results in a T-ASSOCIATE indication primitive.

If no explicit confirmation is requested, the association is established (it may be rejected using T-Abort).

If explicit confirmation is requested, a T-ASSOCIATE response primitive results in sending a T-Response-positive or
negative depending on the result parameter of the primitive. If a T-Response-positive is returned, the association is
established, otherwise the association is not established.

C.3.2.2 T-Release

This TDU is used to request the orderly termination of the processable data application.

The response to a T-Release is conveyed using the TDU T-Response-positive.

C.3.2.2.1 Content of the T-Release TDU and the associated response

T-Release

User data
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T-Response-positive

User data *

* This parameter may only be present if the symmetrical service class has been selected.

The use of the parameters is described in the service definition.

C.3.2.2.2 Sending T-Release

A T-RELEASE request primitive results in a T-Release TDU. If the selected service class is “basic kernel”, only the
initiator of the association is permitted to send a T-Release TDU. A T-Release TDU may be sent at any time after the
association has been established when no other regime is established.

No other action is permitted after having sent a T-Release TDU before having received a T-Response-positive TDU
except aborting the association.

On reception of the T-Response-positive TDU a D-U-Abort must be sent. The reception of a T-Response-positive results
in a T-RELEASE confirmation.

C.3.2.2.3 Receiving T-Release

A valid incoming T-Release TDU results in a T-RELEASE indication. A T-RELEASE confirmation primitive results in
sending a T-Response-positive to acknowledge the T-Release, a negative response is not permitted.

C.3.2.3 T-Abort

This TDU is used to abruptly terminate the association.

C.3.2.3.1 Content of the T-Abort TDU

T-Abort

Reason *

* This parameter may only be present if the symmetrical service class has been selected.

The following values of the Reason parameter are related to the T-P-ABORT service:

– Repeated negative acknowledgements / repeated errors;

– Delay expired;

– Unknown message;

– Protocol conflict;

– Unrecoverable lower layer error;

– Syntax error;

– Other reason (This last value may be followed by a string of no more than 62 displayable characters).

The following values of the Reason parameter are related to the T-U-ABORT service:

– Reason not specified (default value);

– Wrong identification;

– Erroneous role/function;

– Other reason (This last value may be followed by a string of no more than 62 displayable characters).

C.3.2.3.2 Sending T-Abort

A T-U-ABORT request primitive or an exception condition (see C.3.3.2, C.3.3.3) results in sending a T-Abort TDU.

A T-Abort may be sent at any time after having received a T-Associate, to reject a non-confirmed T-Associate or to
abruptly terminate an association.

If the selected service class is basic kernel, only the acceptor of the association is permitted to send a T-Abort.
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C.3.2.3.3 Receiving T-Abort

A valid incoming T-Abort TDU results in issuing a T-U-ABORT or T-P-ABORT indication primitive, depending on the
reason parameter. The association is terminated.

A D-U-Abort DDU must be sent on reception of a T-Abort TDU.

C.3.2.4 T-Access

T-Access is used to establish the Access regime. This TDU may only be used if the symmetrical service class has been
selected.

The response to a T-Access is conveyed using the TDU T-Response-positive or T-Response negative.

C.3.2.4.1 Content of the T-Access TDU and the associated responses

T-Access

Role
Functions
Transfer unit size
Anticipation window
Recovery
Transfer Mode
User data

T-Response-positive

Functions
Transfer unit size
Anticipation window
Recovery
Transfer Mode
User data

T-Response-negative

Result

The use of the parameters is described in the service definition.

The Result parameter in T-Response-negative may indicate the following reasons:

– Reason not specified (default value)

– Rejection by the service provider:

• Role refused.

– Rejection by the service user:

• Role refused;

• Insufficient primitives handled;

• Erroneous user data;

• Other reason (this last value may be followed by a string of no more than 62 displayable characters).

C.3.2.4.2 Sending T-Access

A T-ACCESS request primitive results in sending a T-Access TDU. Only the Master is permitted to send a T-Access
TDU when the Association regime is established and provided that no other regime is established. Then the sender waits
for a T-Response positive or negative; no other action is permitted before reception of this response except aborting the
association. The reception of this response results in a T-ACCESS confirmation with the appropriate result code. The
Access regime and the assigned role will be established as soon as a T-Response positive is received. If a T-Response-
negative or a T-Abort is received, the Access regime is not established.
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C.3.2.4.3 Receiving T-Access

A valid incoming T-Access TDU results in a T-ACCESS indication primitive.

A T-ACCESS response primitive results in sending a T-Response-positive or negative depending on the result parameter
of the primitive. If a T-Response-positive is returned, the Access regime is established, otherwise the Access regime is
not established.

C.3.2.5 T-End-Access

T-End-Access is used to request the termination of the Access regime.

The response to a T-End-Access is conveyed using the TDU T-Response-positive.

C.3.2.5.1 Content of the T-End-Access TDU and the associated response

T-End-Access

Reason
User data

T-Response-positive

User data

The use of the parameters is described in the service definition.

The Reason parameter in T-End-Access may take the following values:

– Termination of the access regime requested by the service user:

• Reason not specified (default value);

• User abort of the access regime;

• Insufficient primitives handled;

• Other reason (this last value may be followed by a string of no more than 62 displayable characters).

C.3.2.5.2 Sending T-End-Access

A T-END-ACCESS request primitive results in sending a T-End-Access TDU. A T-End-Access TDU may be sent at
any time after the Access regime has been established when no other embedded regime is established.

No other action is permitted after having sent a T-End-Access TDU before having received a T-Response-positive TDU
except aborting the association. Upon reception of a T-Response-positive, both entities are in an idle state with the
association regime established.

C.3.2.5.3 Receiving T-End-Access

A valid incoming T-End-Access TDU results in a T-END-ACCESS indication. A T-END-ACCESS confirmation
primitive results in sending a T-Response-positive to acknowledge the T-End-Access, a negative response is not
permitted.

C.3.2.6 T-Directory

T-Directory is used to request the transmission of a file directory from the Slave to the Master and it establishes a
Transfer regime.

The response to a T-Directory is conveyed using the TDU T-Response-positive or T-Response negative.

C3.2.6.1 Content of the T-Directory TDU and the associated responses

T-Directory

Designation
User data

T-Response-positive

T-Response-negative

Result
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The use of the parameters is described in the service definition.

The Result parameter in T-Response-negative may indicate the following reasons:

– Rejection by the service user:

• Reason not specified (default value);

• Erroneous designation;

• No answer to the request;

• Erroneous user data;

• Other reason (this last value may be followed by a string of no more than 62 displayable characters).

C.3.2.6.2 Sending T-Directory

A T-DIRECTORY request primitive results in sending a T-Directory TDU. Only the Master is permitted to send a
T-Directory TDU when the Access regime is established and provided that no Transfer regime is established. Then the
sender waits for a T-Response-positive or negative; no other action is permitted before reception of this response except
aborting the association or reporting an exception. The reception of this response results in a T-DIRECTORY
confirmation with the appropriate result code. The Transfer regime will be established as soon as a T-Response-positive
is received. If a T-Response-negative, a T-P-Exception or a T-Abort is received, the Transfer regime is not established.

C.3.2.6.3 Receiving T-Directory

A valid incoming T-Directory TDU results in a T-DIRECTORY indication primitive.

A T-DIRECTORY response primitive results in sending a T-Response-positive or negative depending on the result
parameter of the primitive. If a T-Response-positive is returned, the Transfer regime is established, otherwise the
Transfer regime is not established.

C.3.2.7 T-Load

T-Load is used to request the transmission of a file from the Slave to the Master and it establishes a Transfer regime.

The response to a T-Load is conveyed using the TDU T-Response-positive or T-Response negative.

C.3.2.7.1 Content of the T-Load TDU and the associated responses

T-Load

Recovery point
Designation
User data

T-Response-positive

T-Response-negative

Result

The use of the parameters is described in the service definition.

The Result parameter in T-Response-negative may indicate the following reasons:

– Rejection by the service user:

• Reason not specified (default value);

• Erroneous designation;

• Unknown file;

• Erroneous recovery point;

• Erroneous user data;

• Other reason (this last value may be followed by a string of no more than 62 displayable characters).
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C.3.2.7.2 Sending T-Load

A T-LOAD request primitive results in sending a T-Load TDU. Only the Master is permitted to send a T-Load TDU
when the Access regime is established and provided that no Transfer regime is established. Then the sender waits for a
T-Response-positive or negative; no other action is permitted before reception of this response except aborting the
association or reporting an exception. The reception of this response results in a T-LOAD confirmation with the
appropriate result code. The Transfer regime will be established as soon as a T-Response-positive is received. If a
T-Response-negative, a T-P-Exception or a T-Abort is received, the Transfer regime is not established.

C.3.2.7.3 Receiving T-Load

A valid incoming T-Load TDU results in a T-LOAD indication primitive.

A T-LOAD response primitive results in sending a T-Response-positive or negative depending on the result parameter of
the primitive. If a T-Response-positive is returned, the Transfer regime is established, otherwise the Transfer regime is
not established.

C.3.2.8 T-Save

T-Save is used to announce the transmission of a file from the Master to the Slave and it establishes a Transfer regime.

The response to a T-Save is conveyed using the TDU T-Response-positive or T-Response-negative.

C.3.2.8.1 Content of the T-Save TDU and the associated responses

T-Save

Recovery point
Designation
User data

T-Response-positive

T-Response-negative

Result

The use of the parameters is described in the service definition.

The Result parameter in T-Response-negative may indicate the following reasons:

– Rejection by the service user:

• Reason not specified (default value);

• Erroneous designation;

• Already existing file;

• Erroneous recovery point;

• Erroneous user data;

• Other reason (this last value may be followed by a string of no more than 62 displayable characters).

C.3.2.8.2 Sending T-Save

A T-SAVE request primitive results in sending a T-Save TDU. Only the Master is permitted to send a T-Save TDU
when the Access regime is established and provided that no Transfer regime is established. Then the sender waits for a
T-Response-positive or negative; no other action is permitted before reception of this response except aborting the
association or reporting an exception. The reception of this response results in a T-SAVE confirmation with the
appropriate result code. The Transfer regime will be established as soon as a T-Response-positive is received. If a
T-Response-negative, a T-P-Exception or a T-Abort is received, the Transfer regime is not established.

C.3.2.8.3 Receiving T-Save

A valid incoming T-Save TDU results in a T-SAVE indication primitive.

A T-SAVE response primitive results in sending a T-Response-positive or negative depending on the result parameter of
the primitive. If a T-Response-positive is returned, the Transfer regime is established, otherwise the Transfer regime is
not established.
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C.3.2.9 T-Rename

T-Rename is used to change the designation of a file in the Slave’s file system.

The response to a T-Rename is conveyed using the TDU T-Response-positive or T-Response negative.

C.3.2.9.1 Content of the T-Rename TDU and the associated responses

T-Rename

New name
Designation
User data

T-Response-positive

T-Response-negative

Result

The use of the parameters is described in the service definition.

The Result parameter in T-Response-negative may indicate the following reasons:

– Rejection by the service user:

• Reason not specified (Default value);

• Erroneous designation;

• Erroneous new name;

• Unknown file;

• New name already in use;

• Erroneous user data;

• Other reason (this last value may be followed by a string of no more than 62 displayable characters).

C.3.2.9.2 Sending T-Rename

A T-RENAME request primitive results in sending a T-Rename TDU. Only the Master is permitted to send a T-Rename
TDU when the Access regime is established and provided that no Transfer regime is established. Then the sender waits
for a T-Response-positive or negative; no other action is permitted before reception of this response except aborting the
association or reporting an exception. The reception of this response results in a T-RENAME confirmation with the
appropriate result code.

C.3.2.9.3 Receiving T-Rename

A valid incoming T-Rename TDU results in a T-RENAME indication primitive.

A T-RENAME response primitive results in sending a T-Response-positive or negative depending on the result
parameter of the primitive.

C.3.2.10 T-Delete

T-Delete is used to request the deletion of a file in the Slave’s file system.

The response to a T-Delete is conveyed using the TDU T-Response-positive or T-Response-negative.

C.3.2.10.1 Content of the T-Delete TDU and the associated responses

T-Delete

Designation
User data

T-Response-positive

T-Response-negative

Result

The use of the parameters is described in the service definition.
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The Result parameter in T-Response-negative may indicate the following reasons:

– Rejection by the service user:

• Reason not specified (default value);

• Erroneous designation;

• Unknown file;

• Erroneous user data;

• Other reason (this last value may be followed by a string of no more than 62 displayable characters).

C.3.2.10.2 Sending T-Delete

A T-DELETE request primitive results in sending a T-Delete TDU. Only the Master is permitted to send a T-Delete
TDU when the Access regime is established and provided that no Transfer regime is established. Then the sender waits
for a T-Response-positive or negative; no other action is permitted before reception of this response except aborting the
association or reporting an exception. The reception of this response results in a T-DELETE confirmation with the
appropriate result code.

C.3.2.10.3 Receiving T-Delete

A valid incoming T-Delete TDU results in a T-DELETE indication primitive.

A T-DELETE response primitive results in sending a T-Response-positive or negative depending on the result parameter
of the primitive.

C.3.2.11 T-Typed-data

T-Typed-data is used to transfer data in either direction, independently from the currently assigned roles.

There is no response required by the TDU layer entity.

C.3.2.11.1 Content of the T-Typed-data TDU

T-Typed-data

User data

The use of the parameter is described in the service definition.

C.3.2.11.2 Sending T-Typed-data

A T-TYPED-DATA request primitive results in sending a T-Typed-data TDU. Both entities are permitted to send a
T-Typed-data TDU when the Access regime is established and provided that no Transfer regime is established.

C.3.2.11.3 Receiving T-Typed-data

A valid incoming T-Typed-data TDU results in a T-TYPED-DATA indication primitive.

C.3.2.12 T-Write

T-Write is used to convey data during a mass transfer phase.

The optional response to a T-Write is conveyed using the TDU T-response-positive or T-response-negative.

C.3.2.12.1 Content of the T-Write TDU and associated responses

T-Write

Explicit confirmation
First block/last block
Block number *
Data
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T-Response-positive

Block number *

T-Response-negative

Block number *

C.3.2.12.1.1 First/last

This parameter indicates if the data transmitted in the T-Write TDU consist in the first block of data or the last block or
both or none.

This parameter is set to “first” when the parameter “first block” of the T-WRITE request or T-WRITE-END request
primitive is set to “first”.

This parameter is set to “last” when the TDU is issued subsequently to a T-WRITE-END request primitive.

C.3.2.12.1.2 Explicit confirmation

This parameter indicates whether or not a positive or negative confirmation is expected to the T-Write TDU.

In the case of the last block of data or when the proposed anticipation window size is greater than 1 or when the recovery
function is in use, the value must be set to “explicit confirmation requested”.

C.3.2.12.1.3 Block number

This parameter may only be present when the symmetrical service class has been selected. It must be present when the
proposed anticipation window size is greater than 1 or when the recovery has been selected.

In T-Write this parameter indicates the number of the block, this number is increased by 1 at each transmission of a
T-Write.

In T-Response-positive, this number indicates the block number of the acknowledged T-Write.

In T-Response-negative this number indicates the block number of the first T-Write to be retransmitted.

In T-Response-positive or negative the block number parameter is present if and only if it was present in the
corresponding T-Write.

C.3.2.12.1.4 Data

The T-Write TDU may contain a block of no more than 1024 octets of data if the Basic Kernel is used. In the
symmetrical service the maximum size of a block is negotiated in the T-Access service.

C.3.2.12.2 Sending T-Write

A T-WRITE request or T-WRITE-END request primitive results in a T-Write TDU. This TDU is sent in a D-Data DDU.
Only the Sender is permitted to send a T-Write TDU in the following cases:

– in the idle state of the Association regime if the basic kernel service class has been selected;

– in the idle state of the Access regime if the symmetrical service class has been selected and the Basic
Transfer mode has been selected;

– after having sent a T-Response-positive to a T-Directory or T-Load TDU;

– after having received a T-Response-positive to a T-Save TDU;

– during a mass transfer phase.

If the Basic Kernel is being used or a window size of 1 is being used in the symmetrical service then, if explicit
confirmation has been requested, the Sender waits for a T-Response-positive or negative, in this case no other action is
permitted before reception of this response except aborting the association or reporting an exception.

If the window size is not equal to 1, then the sender may transmit up to the window size number of T-WRITE request or
up to T-WRITE-END request before waiting for a T-Response except aborting the association or reporting an exception.

The reception of T-Response results in this case in a T-WRITE confirmation or T-WRITE-END confirmation primitive
with the appropriate result code.
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In the case of T-Response-negative on a T-Write which was not indicating “last block”, the transfer must be resumed
from the first T-Write sent after the last T-Write for which a T-Response-positive had been received (or from the
T-Write (first) if no T-Write was acknowledged since the beginning of the mass transfer phase).

C.3.2.12.3 Receiving T-Write

The mass transfer phase is initiated by the reception of a T-Write TDU with the parameter first/last indicating the
beginning of the file.

A valid incoming T-Write TDU results in a T-WRITE indication or T-WRITE-END indication primitive. If explicit
confirmation was requested, a T-Response-positive or negative must be sent in return.

NOTE – T-Write may also be rejected by T-Transfer-reject, T-Read-restart or T-P-Exception.

C.3.2.13 T-Transfer-reject

This TDU is used by the terminal to request the termination of a mass transfer.

C.3.2.13.1 Content

T-Transfer-reject

Reason

The Reason parameter is absent in case of user rejection, otherwise it contains a string of no more than 62 displayable
characters (Other reason).

C.3.2.13.2 Sending T-Transfer-reject

A T-U-EXCEPTION-REPORT request with the “transfer reject” reason code results in a T-Transfer-reject TDU.

A T-Transfer-reject may be sent at any time during the mass transfer phase after having transmitted a
T-Write. If the selected service class is the basic kernel, only the Receiver may send a T-Transfer-reject TDU.

C.3.2.13.3 Receiving T-Transfer-reject

A valid incoming T-Transfer-reject TDU results in a T-U-EXCEPTION-REPORT indication. The mass transfer phase is
terminated.

C.3.2.14 T-Read-restart

This TDU is used by the Receiver to request the termination of a mass transfer and causes the retransmission of data
from the beginning of the file.

C.3.2.14.1 Content

This TDU contains no parameter.

C.3.2.14.2 Sending T-Read-restart

A T-U-EXCEPTION-REPORT request with the “read restart” reason code results in a T-Read-restart TDU.

A T-Read-restart may only be sent by the Receiver, at any time during the mass transfer phase after having received a
T-Write.

C.3.2.14.3 Receiving T-Read-restart

A valid incoming T-Read-restart results in a T-U-EXCEPTION-REPORT indication. The mass transfer is terminated.
The Sender should restart the mass transfer from the beginning.

C.3.2.15 T-P-Exception

This TDU is used to abort any service in the Access regime.
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C.3.2.15.1 Content

T-P-Exception

Reason

The Reason parameter may take the following values:

– Repeated negative acknowledgements;

– Protocol conflict;

– Syntax error/missing parameter;

– primitive not handled;

– Other reason (this last value may be followed by a string of no more than 62 displayable characters).

C.3.2.15.2 Sending T-P-Exception

A T-P-Exception may only be sent when the Access regime is established after the detection of an error by the service
provider (see C.3.3). T-P-Exception may not be sent in the idle state of the Access regime.

Sending a T-P-Exception results in a local T-P-EXCEPTION-REPORT indication. Then the sending entity enters the
idle state of the Access regime.

C.3.2.15.3 Receiving T-P-Exception

A valid incoming T-P-Exception results in a T-P-EXCEPTION-REPORT indication. Then the receiving entity enters the
idle state of the Access regime.

C.3.2.16 T-Response-positive

This TDU is used to acknowledge the TDUs for which a confirmation is required by this protocol specification
(see C.3.2.1 to C.3.2.12).

C.3.2.16.1 Content

T-Response-positive

TDU code *
Other parameters *

* This parameter may only be present if the symmetrical service class is selected.

The TDU code parameter indicates which TDU is acknowledged.

The other parameters depend on the TDU which is acknowledged (see C.3.2.1.1 to C.3.2.12.1).

C.3.2.16.2 Sending T-Response-positive

The conditions for sending a T-Response-positive are described in C.3.2.1.3 to C.3.2.12.3.

C.3.2.16.3 Receiving T-Response-positive

The actions to be taken on the reception of T-Response-positive are described in C.3.2.1.2 to C.3.2.12.2.

C.3.2.17 T-Response-negative

This TDU is used to refuse the TDUs for which a confirmation is required by this protocol specification (see C.3.2.1 to
C.3.2.12).

C.3.2.17.1 Content

T-Response-negative

TDU code *
Result *

* This parameter may only be present if the symmetrical service class is selected.
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The TDU code indicates which TDU is refused.

The Result parameter contains a reason which depends on the TDU which is refused (see C.3.2.1.1 to C.3.2.12.1)

C.3.2.17.2 Sending T-Response-negative

The conditions for sending a T-Response-negative are described in C.3.2.1.3 to C.3.2.12.3.

C.3.2.17.3 Receiving T-Response-negative

The actions to be taken on the reception of T-Response-negative are described in C.3.2.1.2 to C.3.2.12.2.

C.3.3 Exceptions and timers

C.3.3.1 Application response timer

This timer is used to control the maximum delay between sending a TDU corresponding to a service request and
receiving the TDU corresponding to the service confirmation (T-Response-positive or negative) or any other event
intended to terminate the service request (exception report, collision, etc.).

The delay is fixed by the service user and controlled by the service provider. At the Association establishment each
entity indicates the maximum delay it requires to answer to a request. This delay is controlled by the peer entity.

If the proposed service class is basic kernel, only the initiator of the association indicate the value of the application
response timer.

If this timer expires recovery may be attempted using the procedures described in C.3.3.2 or C.3.3.3.

NOTE – It is the host responsibility to ensure that this timer does not expire when started on a T-response-positive or
negative. (In particular, user dialogue using non processable VPDE's should not take place within an association.)

C.3.3.2 Abnormal termination of the mass transfer

The following error conditions detected by the Receiver during a mass transfer phase cause the transmission by the
Receiver of a T-Read-restart or T-Transfer-reject.

– occurrence of a DDU exception condition;

– reception of any TDU other than T-Write;

– expiration of the application response timer.

If more than five successive occurrences of the same error are detected, the Receiver may either send a T-Abort or
D-U-Abort.

A mass transfer phase may also be abnormally terminated by:

– transmission of a D-U-Abort DDU by either entity;

– transmission of a T-Abort, T-Transfer-reject, T-Read-restart, T-P-Exception by either entity.

C.3.3.3 Errors outside a mass transfer phase

The following error conditions may occur outside a mass transfer phase:

– occurrence of a DDU exception condition;

– reception of a T-Write TDU;

– reception of an unknown or unexpected TDU;

– expiration of the application response timer.

In this case the entity may send a T-Abort or a T-P-Exception. If more than five occurrences of the same error are
detected then the entity sends a D-U-Abort.
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C.3.4 Use of DDU layer

The T-Associate TDU must be conveyed by the D-Set-mode DDU.

Other TDU’s are conveyed in D-Data DDUs. It is possible to concatenate several TDUs in the same D-Data provided
that only the last one is a TDU which requires confirmation at the TDU level and that the total length does not exceed
the DDU maximum size.

The T-Responses to a TDU must never be concatenated with any other TDU.

When DDU modes A, B, D and E are used, T-Abort, T-Read-restart, T-Transfer-reject, T-Response-positive,
T-Response-negative are sent without using any DDU.

When a symmetrical DDU mode is used, these TDUs are conveyed within D-Data DDUs and must never be
concatenated with any other TDU.

If the symmetrical service class is proposed, a symmetrical DDU mode must be selected.

When a TDU is to be confirmed (T-Associate or T-Write with explicit confirmation requested, T-Write (last), T-Release,
T-Directory, T-Load, T-Save, T-Rename or T-Delete), the confirmation flag must be set in the corresponding D-Data.

On indication of a DDU exception (unrecoverable error at the DDU level) the TDU layer may either try to recover (send
a T-Read-restart, T-Transfer reject or T-P-Exception) or abort the TDU association. If more than five occurrences of the
same error are detected then the entity sends a D-U-Abort.

C.3.5 Use of Syntax-based-videotex

The SBV_TPD (Transparent Processable Data) primitives may be used to allow for the exchange of processable data
transparently without making use of the DDU. Both transparent processable data primitives (SBV_TPD_Begin and
SBV_TPD_End) shall be supported.

The service primitive T-ASSOCIATE is linked to the SBV_TPD_Begin primitive. The service primitives T-RELEASE
and T-ABORT are linked to the SBV_TPD_End primitive.

The initiator of the T-ASSOCIATE request must previously send a SBV_TPD_Begin request. The initiator of a
T-RELEASE request must send a SBV_TPD_End when receiving a T-RELEASE confirmation.

The precise mechanisms are defined in the ETS 300 223.

The SBV_Establish and the SBV_Release must be processed outside the use of the TDU services.

C.4 Coding of TDUs

C.4.1 Coding of TDUs

The coding is a Type Length Value (TLV) encoding. Each TDU is identified by a Command Identifier and the total
length of the TDU is indicated in a Length Indicator.

NOTE 1 – In the basic kernel the TDUs sent by the acceptor of the association only contain a Command Identifier without
Length Indicator.

If the symmetrical service class has been selected by the acceptor of the association all the TDU’s contain at least a
length indicator and may be followed by a parameter field (i.e. LI may be equal to 0).

NOTE 2 – The whole TDU is subject to the 7-8 bit translation specified by the D-Set-mode or by the D-Data conveying
this TDU.
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C.4.1.1 Structure of TDUs

The general structure of TDUs is the following:

or

C.4.1.1.1 Command Identifier field (CI)

The first byte of a TDU identifies the TDU according to the coding in Table C.3.

Table C.3/T.101 – Coding of TDU command identifiers

C.4.1.1.2 Length Indicator field (LI)

The length indicator is used to indicate the length of the parameter field. The value of the LI field is expressed as a
binary number representing the length in bytes of the associated parameter field (i.e. the value of the LI field does not
include itself nor the CI field).

LI fields indicating lengths within the range 0-254 shall comprise one byte.

LI fields indicating lengths within the range 255-65534 shall comprise three bytes. The first byte shall be coded 15/15
and the second and third bytes shall contain the length of the associated parameter field with the high order bits in the
first of these two bytes.

CI field LI field Parameter field

CI field

TDU CI

T-Associate 2/0
T-Release 2/1
T-Abort 3/8
T-Access 2/2 *
T-End-Access 2/3 *
T-Directory 2/4 *
T-Load 2/5 *
T-Save 2/6 *
T-Rename 2/7 *
T-Delete 2/8 *
T-Typed-data 2/9 *
T-Write 2/15
T-Transfer-reject 3/6
T-Read-restart 3/7
T-P-Exception 2/14 *
T-Response-positive 3/2
T-Response-negative 3/3

* Symmetrical service only.
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C.4.1.1.3 Parameter field

The parameter field comprises zero, one or more groups of:

– Parameter Identifier field (PI) – A single byte identifying the parameter. The coding of PIs is specified in
Table C.4.

– Length Indicator field (LI) – This length indicator is used to indicate the length of the following parameter
value. This LI is coded as specified in C.4.1.1.2.

– Parameter Value field (PV) – The coding of the parameter values is specified in C.4.1.2 below.

NOTE – The data field in T-Write only contains a PV field without any PI nor LI field.

Table C.4/T.101 – Coding of TDU parameter identifiers

The absence of a parameter in a parameter field means that either the default value applies if defined or that no
information is associated with this parameter.

If a PV field is absent, the whole parameter group must be absent (i.e. LI may not be equal to 0).

In order to ensure easier migration to enhanced versions of the protocol the following rules should apply:

– parameter fields with undefined parameter identifiers should be ignored in reception;

– reserved bits in a parameter value are set to zero and ignored in reception.

Bits in a byte are numbered from b0 (least significant) to b7 (most significant).

C.4.1.2 Coding of TDUs

C.4.1.2.1 T-Associate

C.4.1.2.1.1 Request

CI T-Associate =  2/0
LI =  L

* PI Called address =  4/1
LI =  n  <  255
PV =  n bytes (see C.4.1.2.1.3)

Parameter PI

User data 4/0
Called address 4/1 *
Calling address 4/2 *
Result/Reason 4/3 *
Role/function 4/4 *
Application name 4/5
Appl. resp. timeout 4/6
Size/recovery/window 4/7 *
Designation 4/8 *
New name 4/9 *
Request identification 4/10 *
Identification 4/11 *
Explicit confirmation first/last, block number 4/12
Transfer mode 4/13 *
Recovery point 4/15 *
Service class 5/1

* Symmetrical service only.
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* PI Calling address =  4/2
LI =  n  <  255
PV =  n bytes (see C.4.1.2.1.4)

PI Application name =  4/5
LI =  n  <  17
PV =  n bytes (see C.4.1.2.1.5)

PI App. resp time-out =  4/6
LI =  0/1
PV =  1 byte (see C.4.1.2.1.6)

PI Service class =  5/1
LI =  0/1
PV =  1 byte (see C.4.1.2.1.7)

PI Explicit Confirm. =  4/12
LI =  0/1
PV =  1 byte (see C.4.1.2.1.8)

* PI Identification =  4/11
LI =  n  <  32
PV =  n bytes (see C.4.1.2.1.9)

* PI Request identif. =  4/10
LI =  0/1
PV =  1 byte (see C.4.1.2.1.10)

PI User data =  4/0
LI =  n  <  255
PV =  n bytes (see C.4.1.2.1.11)

* These parameters may only be present in the symmetrical service class.

C.4.1.2.1.2 Responses

CI T-Response-positive =  3/2
LI =  L

PI Called address =  4/1
LI =  n  <  255
PV =  n bytes (see C.4.1.2.1.3)

PI Result =  4/3
LI =  0/1
PV =  2/0

PI App. resp time-out =  4/6
LI =  0/1
PV =  1 byte (see C.4.1.2.1.6)

PI Identification =  4/11
LI =  n  <  32
PV =  n bytes (see C.4.1.2.1.9)

PI User data =  4/0
LI =  n  <  255
PV =  n bytes (see C.4.1.2.1.11)
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CI T-Response-negative =  3/3
LI =  L

PI Result =  4/3
LI =  n  <  65
PV =  2/0  +  reason (see C.4.1.2.1.12)

In the basic kernel, the responses are coded on 1 byte:

T-Response positive =  3/2

T-Response negative =  3/3

If the symmetrical service class is proposed, the sender of T-Associate must be able to recognise the Response coding of
both the basic kernel and the symmetrical service.

C.4.1.2.1.3 Called address

This parameter is a variable length string of no more than 254 bytes. If used then it is the responsibility of the application
to insert an appropriate identification in this field.

C.4.1.2.1.4 Calling address

This parameter is a variable length string of no more than 254 bytes. If used then it is the responsibility of the application
to insert an appropriate identification in this field.

C.4.1.2.1.5 Application name

This parameter is a variable length string of no more than 16 bytes containing an application name. The use of initial
character 2/1 (’!’) is reserved for standardised applications.

C.4.1.2.1.6 Application response time-out

This parameter is coded on 1 byte. The time-out interval is coded in binary form in increments of 1s.

The value 0/0 (default value) has the special meaning of ’timer disabled’.

C.4.1.2.1.7 Service class

This parameter is coded on 1 byte. The bit b0 is set to 1 to indicate that the basic kernel is used. The bit b1 is set to 1 to
indicate that the symmetrical service is used. All other bits are reserved.

C.4.1.2.1.8 Explicit confirmation

This parameter is coded on 1 byte.

Bits b0, b1, b2, b4, b5, b6, b7 are reserved.

b3  =  0:  explicit confirmation not requested

b3  =  1:  explicit confirmation requested

The default value is all bits set to 0 except b3 set to 1.

If the symmetrical service class is proposed, then bit b3 must be set to 1.

C.4.1.2.1.9 Identification

This parameter is a variable length string of no more than 31 bytes.

This string contains identification parameters separated by 2/15 (maximum length of each parameter is 12 bytes).

C.4.1.2.1.10 Request identification

This parameter is coded on 1 byte.

b0  =  0:  no Identification requested in the response (default value);

b0  =  1:  an Identification is requested in the response.

All other bits are reserved.
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C.4.1.2.1.11 User data

This parameter is a variable length string, coded according to CCITT Recommendation T.51, of no more than 254 bytes.

C.4.1.2.1.12 Reason (in the Result parameter)

This value is a variable length string of no more than 63 bytes. The default value is: reason not specified. The coding of
the reason values is specified in C.4.2.1.

C.4.1.2.2 T-Release

C.4.1.2.2.1 Request

CI T-Release =  2/1
LI =  L

PI User data =  4/0
LI =  n  <  255
PV =  n bytes (see C.4.1.2.1.11)

C.4.1.2.2.2 Response

CI T-Response-positive =  3/2
LI =  L

PI Result =  4/3
LI =  0/1
PV =  2/1

PI User data =  4/0
LI =  n  <  255
PV =  n bytes (see C.4.1.2.1.11)

In the basic kernel, the response is coded on 1 byte: 3/2.

C.4.1.2.3 T-Abort

C.4.1.2.3.1 Request

CI T-Abort =  3/8
LI =  L

PI Reason =  4/3
LI =  n  <  64
PV =  n bytes (see C.4.2.2)

In the basic kernel, this TDU is coded on 1 byte: 3/8.

C.4.1.2.4 T-Access

C.4.1.2.4.1 Request

CI T-Access =  2/2
LI =  L

PI Role/function   =  4/4
LI =  n  <  3
PV =  1 or 2 bytes (see C.4.1.2.4.3)

PI Size/recovery/win. =  4/7
LI =  0/1
PV =  1 byte (see C.4.1.2.4.4)
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PI Transfer mode =  4/13
LI =  0/1
PV =  1 byte (see C.4.1.2.4.5)

PI User data =  4/0
LI =  n  <  255
PV =  n bytes (see C.4.1.2.4.6)

C.4.1.2.4.2 Response

CI T-Response-positive =  3/2
LI =  L

PI Result =  4/3
LI =  0/1
PV =  2/2

PI Role/function =  4/4
LI =  n  <  3
PV =  1 or 2 bytes (see C.4.1.2.4.3)

PI Size/recovery/win. =  4/7
LI =  0/1
PV =  1 byte (see C.4.1.2.4.4)

PI Transfer mode =  4/13
LI =  0/1
PV =  1 byte (see C.4.1.2.4.5)

PI User data =  4/0
LI =  n  <  255
PV =  n bytes (see C.4.1.2.4.6)

CI T-Response-negative =  3/3
LI =  L

PI Result =  4/3
LI =  n  <  65
PV =  2/2  +  reason (see C.4.1.2.1.12)

C.4.1.2.4.3 Role/function

This parameter is coded on 1 or 2 bytes.

The first byte is coded as follows:

b0  =  0:  Slave

b0  =  1:  Master

If the role is Slave, the other bits indicate the TDUs which may be received by this entity:

b1  =  1:  T-Read-restart

b2  =  1:  T-Typed-data

b3  =  1:  T-Directory

b4  =  1: T-Delete

b5  =  1:  T-Rename

b6  =  1:  T-Save

b7  =  1:  T-Load
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If the role is Master, the other bits indicate the TDUs which may be received by this entity:

b1  =  1:  T-Read-restart

b2  =  1:  T-Typed-data

The other bits are reserved.

A second byte is reserved for future use and must not be sent in this version of the protocol.

No default value.

C.4.1.2.4.4 Size, recovery, window

This parameter is coded on 1 byte. It indicates:

b0  =  0:  no recovery accepted by the Slave outside the mass transfer

b0  =  1:  recovery accepted by the Slave outside the mass transfer

This bit has no meaning if the role is Master.

b3, b2, b1 indicate the maximum size of the application data, contained in a T-Write or T-Write (last), accepted by the
Receiver:

b3, b2, b1  = 000: 0512 100: 08192
001: 1024 101: 16384
010: 2048 110: 32768
011: 4096 111: 65528

b4:  reserved

b7, b6, b5 indicate the maximum number of consecutive T-Write or T-Write (last) (Confirmation required) the Receiver
can accept before issuing an answer:

b7, b6, b5  = 000: 1 100: 5
001: 2 101: 6
010: 3 110: 7
011: 4 111: 8

Default value: size: 1024 bytes, no recovery, window: 1.

C.4.1.2.4.5 Transfer mode

This parameter is coded on 1 byte as follows:

b0  =  0: Basic Transfer mode not supported by Slave (if bit b0 of Role/function is set to 0)

basic Transfer mode required by Master (if bit b0 of Role/function is set to 1)

b0  =  1: Basic Transfer mode supported by Slave (if bit b0 of Role/function is set to 0)

basic Transfer required by Master (if bit b0 of Role/function is set to 1).

b0  =  0: Default value

All other bits are reserved.

C.4.1.2.4.6 User data

For Telesoftware and/or Printer Device applications see C.4.4.1.

C.4.1.2.5 T-End-Access

C.4.1.2.5.1 Request

CI T-End-Access =  2/3
LI =  L

PI Reason =  4/3
LI =  n  <  64
PV =  n bytes (see C.4.2.2)
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PI User data =  4/0
LI =  n  <  255
PV =  n bytes (see C.4.1.2.1.11)

C.4.1.2.5.2 Response

CI T-Response-positive =  3/2
LI =  L

PI Result =  4/3
LI =  0/1
PV =  2/3

PI User data =  4/0
LI =  n  <  255
PV =  n bytes (see C.4.1.2.1.11)

C.4.1.2.6 T-Directory

C.4.1.2.6.1 Request

CI T-Directory =  2/4
LI =  L

PI User data =  4/0
LI =  n  <  255
PV =  n bytes (see C.4.1.2.6.3)

PI Designation =  4/8
LI =  n  <  255
PV =  n bytes (see C.4.1.2.6.4)

C.4.1.2.6.2 Response

CI T-Response-positive =  3/2
LI =  L

PI Result =  4/3
LI =  0/1
PV =  2/4

CI T-Response-negative =  3/3
LI =  L

PI Result =  4/3
LI =  n  <  65
PV =  2/4  +  reason (see C.4.1.2.1.12)

C.4.1.2.6.3 User data

For Telesoftware and/or Printer Device applications see C.4.4.2.

C.4.1.2.6.4 Designation

For Telesoftware and/or Printer Device applications see C.4.4.3.



Recommendation T.101     (11/94) 517

C.4.1.2.7 T-Load

C.4.1.2.7.1 Request

CI T-Load =  2/5
LI =  L

PI User data =  4/0
LI =  n  <  255
PV =  n bytes (see C.4.1.2.7.5)

PI Designation =  4/8
LI =  n  <  255
PV =  n bytes (see C.4.1.2.7.4)

PI Recovery point =  4/15
LI =  n  <  3
PV =  n bytes (see C.4.1.2.7.3)

C.4.1.2.7.2 Responses

CI T-Response-positive =  3/2
LI =  L

PI Result =  4/3
LI =  0/1
PV =  2/5

CI T-Response-negative =  3/3
LI =  L

PI Result =  4/3
LI =  n  <  65
PV =  2/5  +  reason (see C.4.1.2.1.12)

C.4.1.2.7.3 Recovery point

This parameter is only present if this facility has been proposed and if the recovery is not performed from the beginning
of the file.

The following byte(s) (maximum 2 bytes), if present, indicate(s) the block number.

The block number is coded in absolute binary form using all eight bits of each byte. It is coded on 1 byte between
0 and 255 and on 2 bytes between 256 and 65535. If 2 bytes are used then the first byte contains the most significant
bits.

The recovery points are numbered consecutively and the first block is coded 0.

C.4.1.2.7.4 Designation

For Telesoftware and/or Printer Device applications see C.4.4.4.

C.4.1.2.7.5 User data

For Telesoftware and/or Printer Device applications see C.4.4.5.

C.4.1.2.8 T-Save

C.4.1.2.8.1 Request

CI T-Save =  2/6
LI =  L

PI User data =  4/0
LI =  n  <  255
PV =  n bytes (see C.4.1.2.7.5)
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PI Designation =  4/8
LI =  n  <  255
PV =  n bytes (see C.4.1.2.7.4)

PI Recovery point =  4/15
LI =  n  <  3
PV =  n bytes (see C.4.1.2.7.3)

C.4.1.2.8.2 Responses

CI T-Response-positive =  3/2
LI =  L

PI Result =  4/3
LI =  0/1
PV =  2/6

CI T-Response-negative =  3/3
LI =  L

PI Result =  4/3
LI =  n  <  65
PV =  2/6  +  reason (see C.4.1.2.1.12)

C.4.1.2.9 T-Rename

C.4.1.2.9.1 Request

CI T-Rename =  2/7
LI =  L

PI User data =  4/0
LI =  n  <  255
PV =  n bytes (see C.4.1.2.7.5)

PI Designation =  4/8
LI =  n  <  255
PV =  n bytes (see C.4.1.2.9.3)

PI New name =  4/9
LI =  n  <  255
PV =  n bytes (see C.4.1.2.9.3)

C.4.1.2.9.2 Responses

CI T-Response-positive =  3/2
LI =  L

PI Result =  4/3
LI =  0/1
PV =  2/7

CI T-Response-negative =  3/3
LI =  L

PI Result =  4/3
LI =  n  <  65
PV =  2/7  +  reason (see C.4.1.2.1.12)



Recommendation T.101     (11/94) 519

C.4.1.2.9.3 Designation, New name

The parameters Designation and New name contain the Transfer name and the New Transfer name of the file. (see
C.4.1.2.7.4 for coding).

C.4.1.2.10 T-Delete

C.4.1.2.10.1 Request

CI T-Delete =  2/8
LI =  L

PI User data =  4/0
LI =  n  <  255
PV =  n bytes (see C.4.1.2.7.5)

PI Designation =  4/8
LI =  n  <  255
PV =  n bytes (see C.4.1.2.7.4)

C.4.1.2.10.2 Responses

CI T-Response-positive =  3/2
LI =  L

PI Result =  4/3
LI =  0/1
PV =  2/8

CI T-Response-negative =  3/3
LI =  L

PI Result =  4/3
LI =  n  <  65
PV =  2/8  +  reason (see C.4.1.2.1.12)

C.4.1.2.11 T-Typed-data

C.4.1.2.11.1 Request

CI T-Typed data =  2/9
LI =  L

PI User data =  4/0
LI =  n  <  255
PV =  n bytes

C.4.1.2.12 T-Write

C.4.1.2.12.1 Request

CI T-Write =  2/15
LI =  L

PI Explicit confirm =  4/12
LI =  n  <  4
PV =  n bytes (see C.4.1.2.12.4)

PV Data field =  N bytes

The Data field length is implicitly given as:

N  =  L  –  (n  +  2)  bytes

In the symmetrical service N is less or equal to the value negotiated in the T-Access service.

In the basic kernel N is less than 1025 bytes.
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C.4.1.2.12.2 Responses to a T-Write (not last)

CI T-Response-positive =  3/2
LI =  L

PI Result =  4/3
LI =  n  <  4
PV =  2/15  +  block number (see C.4.1.2.12.5)

CI T-Response-negative = 3/3
LI =  L

PI Result =  4/3
LI =  n  <  4
PV =  2/15  +  block number (see C.4.1.2.12.5)

In the basic kernel, the response is coded on one byte 3/2 or 3/3.

C.4.1.2.12.3 Responses to a T-Write (last)

CI T-Response-positive =  3/2
LI =  L

PI Result =  4/3
LI =  n  <  4
PV =  2/15  +  block number (see C.4.1.2.12.5)

CI T-Response-negative =  3/3
LI =  L

PI Result =  4/3
LI =  n  <  67
PV =  2/15  +  block number  +  reason (see C.4.1.2.12.5)

Symmetrical service:

– a T-Response-positive means file acceptation;

– a T-Response-negative means:

if there is a user reason (erroneous file, other reason), file refusal;

if there is no reason, last block(s) refusal.

Basic kernel:

The response is coded on 1 byte 3/2 or 3/3.

– a T-Response-positive means file acceptation;

– a T-Response-negative means file refusal.

C.4.1.2.12.4 Explicit confirmation, first/last, block number

This parameter is coded on 1 byte in the basic kernel, and 1 or more bytes in the symmetrical service.

The first byte contains the indication of explicit confirmation and the indication of first/last block.

Bits b7, b6, b5, b4, b2 are reserved:

b3  =  0: explicit confirmation not requested

b3  =  1: explicit confirmation requested

b1, b0  = 0 0:  block

0 1:  first block

1 0:  last block

1 1:  first and last block

When b1  =  1 (last block) b3 must be set to 1.
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The following byte(s) (maximum 2 bytes), if present, indicate(s) the block number.

The block number is coded in absolute binary form using all eight bits of each byte. It is coded on 1 byte between 0 and
255 and on 2 bytes between 256 and 65535. If 2 bytes are used then the first byte contains the most significant bits.

The recovery points are numbered consecutively and the first block is coded 0.

C.4.1.2.12.5 Result

This parameter contains the TDU code and the block number if present in the T-Write with the same coding. It may also
contain the reason of the negative response to the T-Write last.

C.4.1.2.13 T-Transfer-reject

C.4.1.2.13.1 Request

CI T-Transfer-reject =  3/6
LI =  L

PI Reason =  4/3
LI =  n  <  64
PV =  n bytes (see C.4.2.2)

In the basic kernel, this TDU is coded on 1 byte: 3/6.

C.4.1.2.14 T-Read-restart

C.4.1.2.14.1 Request

CI T-Read-restart =  3/7

C.4.1.2.15 T-P-Exception

C.4.1.2.15.1 Indication

CI T-P-Exception =  2/14
LI =  L

PI Reason =  4/3
LI =  n  <  64
PV =  n bytes (see C.4.2.2)

C.4.2 Coding of provider and user refusals

The reason codes are contained in the Result parameter of some TDUs to indicate either a user or a provider refusal. The
following codes are allocated. If the user reason is not specified then no code is transmitted.

C.4.2.1 Reason codes in a T-Response negative

Provider User

Called address incorrect 3/0 4/0

Calling address incorrect 3/1 4/1

Role refused 3/2 4/2

Insufficient primitives handled 4/3

Application name unknown 4/4

Service class refused 3/5 4/5

Erroneous recovery point 4/6

Erroneous designation 4/7

No answer to the request 4/8

Unknown file 4/9

Already existing file 4/10

Erroneous file (T-Write last) 4/11
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Erroneous new name 4/12

New name already in use 4/13

Wrong identity 5/0

Erroneous user data 6/0

Erroneous user data, service unknown 6/0, 6/1

Erroneous user data, group forbidden 6/0, 6/2

Other reason (+ optional string of char < 63 bytes) 6/15*

C.4.2.2 Reason in other TDUs

C.4.2.2.1 Provider reason

Repeated negative acknowledgements/repeated errors 7/0

Delay expired 7/1

Unknown message 7/2

Syntax error/missing parameter 7/3

Unrecoverable lower layer error 7/4

Protocol conflict 7/5

Primitive not handled 7/6

Other reason (+ optional string of char  <  63 bytes) 6/15*

C.4.2.2.2 User reason

Wrong identification 5/0

Role refused 4/2

Insufficient primitives handled 4/3

Other reason (+ optional string of char  <  63 bytes) 6/15*

* The string must contain displayable characters (codes 2/0 to 7/14 of the videotex primary graphic set).

C.4.3 File coding

The file coding scheme is a TLV encoding and uses the same principles as those described in C.4.1.1 for TDU’s
parameter field encoding.

C.4.3.1 File structure coding

Each file has the following structure:

The description file has the following structure:

The structure of headers is given in C.4.3.2.

HEADER FILE  CONTENT

HEADER of description file HEADER of File 1

HEADER of File n
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C.4.3.2 File header coding

The header is a sequence of attributes, each attribute is a group of PI LI PV.

The general structure of a header is the following:

The File Header PI (FH) is used to delimit the header of the file, its associated LI indicates the length of the list of
attributes contained in the header. This parameter is always present but if there is no header then LI is set to 0/0.

The File Header PI is coded 3/0.

The following file attributes are specified (see Table C.5).

Table C.5/T.101 – Coding of file attributes

C.4.3.2.1 File type

PI File type = 2/0
LI = 0/1
PV = 1 byte coded as follows

4/0 description file
4/1 software file

PI FH LI PI LI PV PI LI PV

Attribute PI

File type 2/0
Execution order 2/1
Transfer name 2/2
File name 2/3
Date 2/4
File length 2/5
Destination code 2/6
File coding 2/7
Destination name 2/8
Cost 2/9
User field/Application reference 2/10
Load address 2/11
Execute address (absolute) 2/12
Execute address (relative) 2/13
Compression mode 2/14
Device 2/15
File checksum 3/0
Author’s name 3/1
Future file length 3/2
Permitted actions 3/3
Legal qualification 3/4
Creation 3/5
Last read access 3/6
Identity of the last modifier 3/7
Identity of the last reader 3/8
Recipient 3/9
Telematic file transfer version 3/10



524 Recommendation T.101     (11/94)

4/2 data file
4/3 command file
4/4 text file (default value)
All other values are reserved for future extension.

C.4.3.2.2 Execution order

PI Execution order = 2/1
LI = 0/1
PV = 1 byte coded as follows

2/0 do not care (default value)
2/1 highest execution order
7/15 immediate processing

C.4.3.2.3 Transfer name

PI Transfer name = 2/2
LI = n  <  255
PV = n bytes string

In the symmetrical service, the value is made up of keywords.

C.4.3.2.4 File name

PI File name = 2/3
LI = n  <  255
PV = n bytes string

The value is a variable length string containing the file name.

C.4.3.2.5 Date

PI Date = 2/4
LI = n  <  13
PV = n bytes string

The value is a variable length string of an even number of digits, coded in the range 3/0 to 3/9, specifying the date and
time in the format yymmddhhmmss. The string may be truncated from the right to give a lower degree of accuracy.

C.4.3.2.6 File length

PI File length = 2/5
LI = n  <  9
PV = n bytes

The value is a variable length parameter in which the expected length in bytes is coded in absolute binary form using all
eight bits of each byte. If the parameter is coded in more than one byte, then the first byte to be transmitted contains the
most significant bits.

NOTE – If a compression algorithm is used (see C.4.3.2.15), the value indicates the size in bytes of the file content before
performing the compression algorithm.

C.4.3.2.7 Destination code

PI Destination code = 2/6
LI = 0/1
PV = 1 byte coded as follows

4/0 do not care (default value)
4/1 foreground memory
4/2 background memory
4/3 cassette tape
All other values are reserved for future extension.
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C.4.3.2.8 File coding

PI File coding = 2/7
LI = n  <  255
PV = n bytes string

The first byte of the string is coded as follows:

software file: 2/0 text source
2/1 source in tokenized form
2/2 intermediate code
2/3 object code
2/4 execution code (default value)

data file: 3/0 binary code (default value)
3/1 codes 2/0 to 7/14 of the videotex primary graphic set and the basic

control codes specified in C.4.3.4.3.1

command file: 4/0 machine dependent (default value)
4/1 standard code

Text file: 5/0 other code
5/1 as for 3/1 above (default value)
5/2 Videotex code profile 2
5/3 Videotex code profile 1
5/4 Videotex code profile 3
5/5 geometric
5/6 photographic
5/7 sound

All other values are reserved for future extension.

The default values indicated above depend on the value of the parameter file type and if file type is absent the default
value is 5/1.

Subsequent bytes, if present, identify by means of a text string a language (such as “BASIC”, “P-CODE”), or a target
processor (such as “6502”). This may optionally be followed by a 2/15 ('/') and an identification of the language dialect
(such as '/MSDOS').

C.4.3.2.9 Destination name

PI Destination name =  2/8
LI =  n  <  255
PV =  n bytes string

C.4.3.2.10 Cost

PI Cost =  2/9
LI =  n  <  32
PV =  n bytes string

The string must contain displayable characters coded according to CCITT Recommendation T.51.

C.4.3.2.11 User field

PI User field =  2/10
LI =  n  <  255
PV =  n bytes string

The string must contain displayable characters coded according to CCITT Recommendation T.51.

C.4.3.2.12 Load address

PI Load address =  2/11
LI =  n  <  9
PV =  n bytes
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The value is a variable length parameter in which the load address is coded in absolute binary form using all eight bits of
each byte. If the parameter is coded in more than one byte, then the first byte to be transmitted contains the most
significant bits.

C.4.3.2.13 Execute address (absolute)

PI Execute address (absolute) =  2/12
LI =  n  <  9
PV =  n bytes

The value is a variable length parameter in which the absolute execute address is coded in absolute binary form using all
eight bits of each byte. If the parameter is coded in more than one byte, then the first byte to be transmitted contains the
most significant bits.

C.4.3.2.14 Execute address (relative)

PI Execute address (relative) =  2/13
LI =  n  <  9
PV =  n bytes

The value is a variable length parameter in which the relative execute address is coded in absolute binary form using all
eight bits of each byte. If the parameter is coded in more than one byte, then the first byte to be transmitted contains the
most significant bits.

C.4.3.2.15 Compression mode

PI Compression mode = 2/14
LI = 0/1
PV = 1 byte coded as follows

4/0 basic compression mode
4/1 high efficiency compression mode
4/15 “application defined” compression mode

The use of compression algorithm applies to the file content.

The value 4/0 identifies the compression algorithm as defined below.

To repeat a byte the following characters should be transmitted:

X, RPT, N.

where

X is the byte to be repeated in the range 0/0 to 15/15;

RPT is the character 1/2;

N is coded 2/0 + n, n being the number of repetitions in the range 0/1 to 5/15.

When this compression algorithm is in use the RPT code (1/2) should be transmitted twice.

The value 4/1 identifies a compression mode based on the CCITT V.42 bis compression mechanism.

NOTE – The same rules as the ones defined in that CCITT Recommendation apply to the use of this algorithm.

The value 4/15 identifies an “application defined” compression algorithm, not defined in this standard. It is supposed
that the receiver has the knowledge about the used compression algorithm.

All other values are reserved for future use. Absence of this parameter means that no compression algorithm is in use.

C.4.3.2.16 Device

PI Device = 2/15
LI = n  <  255
PV = n bytes string
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The value is a variable length string comprising one or more fields. Fields are separated by the character 4/0. The first
field should contain a name which is sufficient to distinguish the device type; the use of other fields is unstandardized.
The use of the initial character 2/1 (’!’) in each field is reserved for standardized devices.

If the first field commences with 2/1, 5/0 (’!P’), then the required device is a printer. The coding of the data field is
specified in C.4.3.4.3.

A third byte may be present in the first field to indicate the minimum printer character repertoire required, as follows:

2/1: codes 2/0-2/2, 2/5-5/10 and 6/1-7/10 of the Videotex primary graphic set, and the control codes specified
in C.4.3.4.3.1.

Codes 2/3, 2/4, 5/11-5/15, 7/11-7/15 may also be used but the representation of these characters is not guaranteed
in international communications and may be replaced by national application oriented variants.

2/2: the codes specified for 2/1, plus the mosaic characters in the first supplementary mosaic set.

2/3: the codes specified for 2/1, plus the SS2 control code, plus the following G2 characters: 2/3, 2/4, 2/6, 2/12, 2/13,
2/14, 2/15, 3/0, 3/1, 4/1, 4/2, 4/3, 4/8, 4/11, 6/10, 7/10.

The following characters must be displayed: à é ù è â ê î ô û ï ü œ ç Â É È  î Ô Ù Œ Ç.

2/4: the codes specified for 2/3, plus SI and SO control codes, plus the characters of the second supplementary mosaic
set (G1) except the codes 4/0 to 5/14.

2/5: the alphanumeric repertoire specified in section 2.1.1 of ETS 300 072, Part 1.

2/6: the alphanumeric and mosaic repertoires specified in sections 2.1.1 and 2.1.2 of  ETS 300 072, Part 1.

2/7: the codes specified for 4/4, plus DRCS capability.

4/1: the codes specified for 2/1 plus the control codes specified in C.4.3.4.3.2.

4/2: the codes specified for 2/2 plus the control codes specified in C.4.3.4.3.2.

4/3: the codes specified for 2/3 plus the control codes specified in C.4.3.4.3.2.

4/4: the codes specified for 2/4 plus the control codes specified in C.4.3.4.3.2.

4/5: the codes specified for 2/5 plus the control codes specified in C.4.3.4.3.2.

4/6: the codes specified for 2/6 plus the control codes specified in C.4.3.4.3.2.

4/7: the codes specified for 2/7 plus the control codes specified in C.4.3.4.3.2.

4/15: private use.

All other values are reserved for future extension.

There may follow a string of arbitrary length comprising a sequence of codes of additional control and/or graphic
characters or characters sequences which are required to be reproduced (for example, national currency signs, accented
characters, selected line drawing characters, graphic renditions).

If the repertoire specification byte is 4/15, the subsequent characters may be used to define the repertoire, and possibly
also the page format or special stationery to be used.

The second field, if present and of non-zero length, specifies the page format required. It may be either:

– a decimal number coded using the bytes 3/0 to 3/9, indicating that the printer must be able to print rows of
at least this number of characters;

– a character indicating that each record is to be formatted to a locally specified line length, line breaks
being inserted in place of spaces, or following hyphens ('-', 2/13). Permitted characters are 4/12 ('L')
indicating that the text is to be left justified, and 4/10 ('J') indicating that text preceding an inserted line-
break should be justified to span the available line-length.
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C.4.3.2.17 File checksum

PI File checksum  = 3/0
LI = 0/4
PV = 4 bytes

The value is a 4-bytes length parameter containing a 32-bit frame check sequence.

The 32-bit FCS shall be the one’s complement of the sum (modulo 2) of:

a) the remainder of:

xk (x31 + x30 + x29 + x28 + x27 + x26 + x25 + x24 + x23 + x22 + x21 + x20 + x19 + x18 + x17 + x16 + x15 +
x14 + x13 + x12 + x11 + x10 + x9 + x8 + x7 + x6 + x5 + x4 + x3 + x2 + x1 + 1) divided (modulo 2) by the
generator polynomial:

x32 + x26 + x23 + x22 + x16 + x12 + x11 + x10 + x8 + x7 + x5 + x4 + x2 + x + 1, where k is the number of
bits in the file content; and

b) the remainder of the division (modulo 2) by the generator polynomial:

x32 + x26 + x23 + x22 + x16 + x12 + x11 + x10 + x8 + x7 + x5 + x4 + x2 + x + 1, of the product of x32 by the
file content.

For the transmitter, the initial content of the register of the device computing the remainder of the division is pre-set to
all 1's and is then modified by division by the generator polynomial (as described above) of the file content; the one's
complement of the resulting remainder is transmitted as the 32-bit FCS.

For the receiver, the initial content of the register of the device computing the remainder of the division is pre-set to all
1's. The final remainder, after multiplication by x32 and then division (modulo 2) by the generator polynomial x32 +
x26 + x23 + x22 + xl6 + x12 + x11 + x10 + x8 + x7 + x5 + x4 + x2 + x + 1 of the serial incoming protected bits and the FCS,
will be "1100 0111 0000 0100 1101 1101 0111 1011 (x31 through x0, respectively) in the absence of transmission errors.

C.4.3.2.18 Author name

PI Author name = 3/1
LI = n  <  255
PV = n bytes string

The string must contain displayable characters coded according to CCITT Recommendation T.51.

C.4.3.2.19 Future file length

PI Future file length = 3/2
LI = n  <  9
PV = n bytes

The value is a variable length parameter in which the expected length in bytes is coded in absolute binary form using all
eight bits of each byte. If the parameter is coded in more than one byte, then the first byte to be transmitted contains the
most significant bits.

The nominal file length refers to the uncompressed file. Extension means an application dependent file operation and is
different from the file decompression.

C.4.3.2.20 Permitted actions

PI Permitted actions = 3/3
LI = n  <  255
PV = n bytes string

If the first byte of the of the PV field as the value 4/0, the subsequent byte has the following meaning:

bit 0:  read bit 1:  insert

bit 2:  replace bit 3:  extend

bit 4:  erase bit 5:  hide

bit 6:  reserved bit 7:  not used
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If the first byte of the PV field is coded 4/7, the subsequent string must contain displayable characters coded according to
CCITT Recommendation T.51.

C.4.3.2.21 Legal qualification

PI Legal qualification = 3/4
LI = n  <  255
PV = n bytes string

The string must contain displayable characters coded according to CCITT Recommendation T.51.

C.4.3.2.22 Creation

PI Creation = 3/5
LI = n  <  13
PV = n bytes string

The value is a variable length string of an even number of digits, coded in the range 3/0 to 3/9, specifying the date and
time in the format yymmddhhmmss. The string may be truncated from the right to give a lower degree of accuracy.

C.4.3.2.23 Last read access

PI Last read access = 3/6
LI = n  <  13
PV = n bytes string

The value is a variable length string of an even number of digits, coded in the range 3/0 to 3/9, specifying the date and
time in the format yymmddhhmmss. The string may be truncated from the right to give a lower degree of accuracy.

C.4.3.2.24 Identity of the last modifier

PI Identity of the last modifier = 3/7
LI = n  <  255
PV = n bytes string

The string must contain displayable characters coded according to CCITT Recommendation T.51.

C.4.3.2.25 Identity of the last reader

PI Identity of the last reader = 3/8
LI = n  <  255
PV = n bytes string

The string must contain displayable characters coded according to CCITT Recommendation T.51.

C.4.3.2.26 Recipient

PI Recipient = 3/9
LI = n  <  255
PV = n bytes string

The string must contain displayable characters coded according to CCITT Recommendation T.51.

C.4.3.2.27 Telematic file transfer version

PI Telematic file transfer version = 3/10
LI = n  <  255
PV = n bytes string

The string must contain displayable characters coded according to CCITT Recommendation T.51.

C.4.3.3 Coding of the file content

C.4.3.3.1 Description file

The content of the description file is made of the file headers of all the other files part of the application to upload or to
download.
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Each file header is introduced by the parameter FH followed by the length indicator. The parameter value contains at
least the Transfer name and the Size of the file.

C.4.3.3.2 Other file

The other files contain their own data. This data follows the file header. They are not introduced by a parameter
identifier.

C.4.3.4 Content of some specific files

C.4.3.4.1 Text file resulting of a T-DIRECTORY Request

This file contains a list of file Transfer names.

Each Transfer name is identified by one or more key words (maximum 8).

If there is more than one keyword they are separated by “/”. A private field may follow the Transfer name, in this case it
is introduced by the code 2/0 and it contains displayable characters (coded between 2/1 and 7/14). The maximum length
of the file name including separators is of no more than 70 bytes, and the private field length including introducer is of
no more than 10 bytes.

Whatever the coding (character coding or videotex coding) each field, including Transfer name and private field, is
terminated by CR, LF (0/13, 0/10).

If the coding is videotex, there are no sequence US x,y inside a field and no codes HT, VT, BS. The file is made of pages
of 24 rows and 40 characters. A given field does not overlap on two consecutive pages.

C.4.3.4.2 File of group B and C

These files are text files. They may be coded in character code or in videotex code.

If the coding is videotex, all the alphamosaic videotex coding can be used. The file is made of pages of 24 rows and
40 characters.

C.4.3.4.3 Coding of data intended for a standardized printer

This subclause specifies the coding of data intended for the standardized printer (device !P) in the mass transfer phase.

In the auxiliary device application each transfer is intended to commence a new page or form, although the transfer may
extend to more than one page or form of text.

Graphic character codes will be encoded according to the ETSI videotex display syntax and to the device parameter of
the file header.

Control codes will be interpreted by the terminal as described in C.4.3.4.3.1 and C.4.3.4.3.2.

C.4.3.4.3.1 Basic control codes

C.4.3.4.3.1.1 NULL

Coded 0/0. This character should be ignored.

C.4.3.4.3.1.2 Backspace (BS)

Coded 0/8. The preferred action is to overprint character(s) previously received; the default action is to print only the
second character received.

C.4.3.4.3.1.3 Line feed (LF)

Coded 0/10.

C.4.3.4.3.1.4 Clear screen (CS)

Coded 0/12 and with the meaning “new page”.

C.4.3.4.3.1.5 Carriage return (CR)

Coded 0/13.
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C.4.3.4.3.2 Extended control codes

The control codes specified for the virtual standardized printer are taken in general from the ETSI videotex display
syntax or from ISO 6429. Terminals are expected to recognise the following control code syntaxes:

ESC (2/x ...) 3/x

ESC (2/x ...) 4/x

ESC (2/x ...) 5/x

ESC (2/x ...) 6/x

ESC (2/x ...) 7/x

CSI (3/x ...) (2/x ...) 4/x

CSI (3/x ...) (2/x ...) 5/x

CSI (3/x ...) (2/x ...) 6/x

CSI (3/x ...) (2/x ...) 7/x

Where (2/x ...) denotes zero, one or more occurrences of a code 2/x. ESC = 1/11, CSI = 1/11 5/11 or CSI = 9/11.

Any other single byte from columns 0, 1, 8, 9.

NOTES

1 The code sequences ESC 4/x and ESC 5/x have the same meaning as the codes 8/x and 9/x respectively.

2 Control codes and code sequences are non-spacing except for spacing Videotex display attributes (see C.4.3.4.3.2.8).

Terminals are expected to interpret and implement the following control codes:

C.4.3.4.3.2.1 Repeat (RPT)

Coded 1/2, X and with the meaning “repeat the last graphic character a further n times”, where n is the binary value of
the six least significant bits of X.

C.4.3.4.3.2.2 Active position address (APA)

Coded 1/15, X', X, Y', Y (all parameters taken from columns 4 to 7 of the code table). This sequence causes the active
position to be moved to the row specified by the bytes X' and X, and the column specified by the bytes Y' and Y,
provided that the specified row number is equal or higher than the current row number on the page. (The effect of
attempting to overwrite text on the current row, or of addressing a column greater than that available on the printer, is
not specified). The row and column are specified as 12-bit values using the least significant 6 bits of 2 bytes, the
first byte carrying the most significant bits. If both row and column address 0 are specified, then the active position
should remain in the row and column in which it was situated before the APA sequence was received.

The operation of the following codes may be implementation dependant:

C.4.3.4.3.2.3 Unit separators (US)

Coded 1/15, X, Y (X code taken from columns 2 and 3 of the code table). This code sequence identifies the start of non-
alphamosaic-coded data which may be ignored by the terminal unless it is within the specified repertoire of the terminal
(e.g. DRCS definitions as required by the repertoire specification byte 4/5). The end of the data string which may be
ignored will be marked by a US or APA sequence.

C.4.3.4.3.2.4 Partial line down (PLD)

Coded 9/11, 4/11. The following characters within the same record, or until the next CS, US or PLU character, are
intended to be printed as subscripts; if PLU is already in effect then PLD has the effect only of cancelling the PLU.

C.4.3.4.3.2.5 Partial line up (PLU)

Coded 9/11, 4/12. The following characters within the same record, or until CS, US or PLD character, are intended to be
printed as superscripts; if PLD is already in effect then PLU has the effect only of cancelling the PLD.
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C.4.3.4.3.2.6 Select graphic rendition (SGR)

Coded 9/11, (P1, (3/11, P2, (3/11, P3, (3/11, P4,)))) 6/13 where each parameter Pn may take one of the values:

3/1:  bold or increased intensity

3/3:  italic

3/4:  underlined

3/9:  crossed-out

Each parameter affects the representation of subsequent text up to the next SGR sequence, or to the end of the transfer if
no further SGR is encountered.

C.4.3.4.3.2.7 Graphic size modification (GSM)

Coded 9/11, P1, 3/11, P2, 2/0, 4/2 where the parameters P1 and P2 are each encoded as decimal numbers using the
bytes 3/0 to 3/9, specifying the required height and width respectively of subsequent characters as percentages of the
default height and width. Each parameter affects the representation of subsequent text up to the next GSM sequence, or
to the end of the transfer if no further GSM is encountered.

C.4.3.4.3.2.8 Videotex display attributes

Coded 8/x or 9/x (or alternatively ESC 4/x or ESC 5/x). These attributes may be used to indicate a preferred foreground
or background colour or character size for the printed text. (Use of a videotex display attribute to change character size is
to be regarded as an alternative to the use of GSM, it does not alter the default height referenced by the GSM command.
For example, the code 8/13 (double height) has an identical effect in the terminal to the code sequence 9/11, 3/2, 3/0,
3/0, 3/11, 3/1, 3/0, 3/0, 2/0, 4/2.

C.4.4 Coding of parameters for the telesoftware and printer device applications

C.4.4.1 User data in T-Access and in T-(Access) Response-positive

This parameter is used by the Slave to indicate in which groups the TDUs may be received:

Slave only:

Byte 1 b7 b6 b5 b4 b3 b2 b1 b0

| | | | | | | | 0: refused

| | | | | | | | 1: accepted

-------------/ \------------------------------------------------/ \--------------------------------/

SAVE DIRECTORY LOAD

-------------\ /------------------------------------------------\ /--------------------------------\

| | | | | | | Group A

| | | | | | Group B

| | | | | Group C

| | | | Group A, Application Name’s subset

| | | Group A

| | Group B

| Group C

Group A
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Byte 2 b7 b6 b5 b4 b3 b2 b1 b0

| | | | | | | |

| | | | | | | |

\-----------------------/ \------------------------/ \--------------------------------/

DELETE RENAME SAVE

/-----------------------\ /------------------------\ /--------------------------------\

| | | | | | | Group B

| | | | | | Group C

| | | | | Group A

| | | | Group B

| | | Group C

| | Group A

| Group B

Group C

Default value

The primitives T-DIRECTORY, T-LOAD, T-SAVE, T-RENAME, T-DELETE, if they are authorised, are only used in
group A, which is equivalent to byte 1 equal to 8/9 and byte 2 equal to 2/4.

C.4.4.2 User data in T-Directory

This parameter is coded on up to 254 bytes, the first byte is coded as follows:

3/0:  group A, description file subset

3/1:  group A, default value

3/2:  group B

3/3:  group C.

C.4.4.3 Designation in T-Directory

The Designation parameter is made up of one or more elementary words separated by the codes 2/11 (displayed “+”),
2/15 (displayed “/ ”), 2/8 [displayed “(”] and 2/9 [displayed “)”].

In a byte sequence forming a correct sequence (see C.2.6 of Part 9 of the symmetrical service Telesoftware and printer
device applications),

2/11 will be interpreted as the logical operator OR,

2/15 will be interpreted as the logical operator AND.

Parenthesis are used to indicate the scope of these logical operators.

The maximum number of elementary words is 8.

An elementary word is a byte sequence of no more than 12 bytes. Each byte can take any value between 2/1 and 7/14
excepted 2/8, 2/9, 2/11 and 2/15, moreover this word cannot contain more than one byte 2/10 (displayed “*”).

C.4.4.4 Designation in T-Load and T-Save

The Designation parameter contains the Transfer name.

A Transfer name is made up of one or more key words. If a Transfer name is made up of several key words, then they
are separated by the code 2/15 (displayed “/ ”).
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The maximum number of key words in a Transfer name is 8. The maximum length of a Transfer name is 70 bytes
including all separators.

A key word is a byte sequence of no more than 12 bytes. Each byte can take any value between 2/1 and 7/14 excepted
2/8, 2/9, 2/10, 2/11 and 2/15.

C.4.4.5 User data in T-Load, T-Save, T-Rename, T-Delete

This parameter is coded on up to 254 bytes, the first byte is coded as follows:

3/1:  group A, Default value

3/2:  group B

3/3:  group C

C.5 D-Protocol specification

C.5.1 Definitions

DDU Dialogue Data Unit

VPDE Videotex Presentation Data Element (see ETS 300 072)

Videotex frame: The data that is retrieved by a single command from a videotex terminal.

BCS Block Check Sequence

ED Error Detection Mechanism

translation mode: 4 translation modes are defined in order to provide for 8-bit transparency according to the videotex
environment in which the protocol is to be used, these modes are specified in C.5.5.

– Mode 1: No translation;

– Mode 2: 3-in-4 coding;

– Mode 3: Shift scheme 8-bits;

– Mode 4: Shift scheme 7-bits.

DDU modes: 7 DDU modes are defined in order to adapt the DDU delimitation codes to the videotex environment in
which the protocol is to be used. These modes are specified in C.5.5.

– Mode A: 1 byte response encoding;

– Mode B: 1 byte plus terminator response encoding;

– Mode C: Symmetrical encoding with a one byte terminator;

– Mode D: Redefinable response encoding;

– Mode E: Redefinable response encoding with an End Delimiter;

– Mode F: Symmetrical encoding with an End Delimiter;

– Mode G: Symmetrical encoding.

Other modes might be added to cover possible identified requirements related to the studies on the symmetrical service.

C.5.2 General overview of the protocol

C.5.2.1 Structure of DDUs

The Dialogue Data Units are used to delimit TDU's. DDU's are introduced by the Videotex processable data delimiter
and are delimited by their internal syntax (see C.5.5). Optional 8-bit transparency capabilities (translation modes) and
optional error detection facilities (BCS) are provided, but either or both of these features may be omitted if they are
already provided by other means.
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C.5.2.2 Flags

Flags are associated with D-Set-mode and D-Data DDUs. These flags are used by the error recovery mechanism. Only
one of these flags may be set in a given DDU.

The more flag indicates, if set that this is not the last processable data VPDE in the videotex frame, further processable
data VPDEs should be expected without request.

The poll flag indicates, if set, that no further processable data VPDEs will be sent until requested, and that the receptor is
expected to transmit a D-Response-positive if this block and all previous blocks have been received correctly.

The confirmation flag indicates, if set that no further processable data VPDEs will be sent until requested, and that the
Slave is expected to return the TDU acknowledgement, after this block and all previous blocks have been received
correctly and processed by the application. This flag is set according to the semantic of the TDU which is conveyed by
the corresponding D-Set mode or D-Data.

In symmetrical service:

The no flag is used when ED is not used and if the D-Data DDU contains only a T-Abort, a T-Typed-data, a T-Transfer-
reject, a T-Read-restart, a T-P-Exception or a T-Response.

The poll flag is used only if ED is in use.

C.5.2.3 Error detection and recovery

This subclause gives an overview of the error detection and recovery mechanism.

The error detection is provided by using a sequence numbering or both a sequence numbering and a checksum. The use
of error detection can be selected by sending a D-Set-mode indicating the use of either sequence numbering (mode E and
F only) or both sequence numbering and checksum (all modes).

The main principles of the error recovery mechanism are described below. The complete specification is given in C.5.4.
This mechanism makes use of the sequence numbering and the BCS.

On receipt of an erroneous DDU (e.g. detected with an incorrect BCS or DDU out of sequence) the receiver must send a
D-Response-negative.

If ED is in use, the TDU’s contained in the D-Data DDU’s are delivered to the upper layer when a poll or confirmation
flag is contained in the last correctly received D-Data.

If ED is not in use the TDU’s contained in the D-Data DDU’s are delivered as soon as DDU’s are received.

When a D-Response-negative is received the sender must send again the DDUs following the last DDU with a poll or
confirmation flag set and for which a D-Response-positive or a T-Response has been received.

D-Response-negative is only used when ED is in use.

Two timers are defined for the purpose of error detection:

– General receive inactivity timer – This timer is only active while processable-data reception is active. It is
started by the reception of a processable-data delimiter and restarted by the reception of any data. It is
stopped by the reception of a complete DDU, unless the More flag has been set.
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– DDU-request timer – This timer is started by the transmission by the receptor of a D-Response-positive or
a D-Response-negative. It is stopped by the reception of a DDU with a sequence code indicating either
the required sequence number or an unnumbered DDU.

C.5.3 Repertoire and use of Dialogue Data Units

This subclause describes the DDUs and their parameters (see Table C.6).

Table C.6/T.101 – Dialogue data units

C.5.3.1 D-set-mode

D-Set-mode announces the intended use of processable data VPDE’s. D-Set-mode selects the translation mode and the
DDU mode. D-Set-mode resets the sequence number to 0 for both direction of transmission and resets all DDU variables
to default unless specified by one of its optional parameters.

C.5.3.1.1 Content of D-set-mode DDU

C.5.3.1.1.1 Translation mode

This parameter defines the 7-8 bits translation technique to be used. The values of this parameter specify that the
processable data facility is to be used and define the data coding scheme in use as described in C.5.5. This parameter
takes effect immediately, and will therefore affect the decoding of any subsequent variable-length parameter values in
the same VPDE as well as subsequent VPDE’s. Translation mode 1 may not be used when DDU mode C is used.

C.5.3.1.1.2 DDU-mode

This parameter specifies the DDU mode to be used as described in C.5.5. This parameter takes effect immediately.

DDU Parameters Mandatory/Optional

D-Set-mode Translation mode M
DDU mode M
Flags M
Use of sequence numbering O
Use of BCS O
Define D-Response-positive O
Define D-Response-negative O
Inactivity timer O
Request timer O

D-Data Sequence Code O
Translation mode M
Flags M
Reset O
Define D-Response-positive O
Define D-Response-negative O

D-U-Abort None –

D-Response-positive None –

D-Response-negative None –

M Mandatory

O Optional
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C.5.3.1.1.3 Flags

This parameter indicates which flags are associated with D-Set-mode (see C.5.2.2).

C.5.3.1.1.4 Use of ED

This parameter indicates that either sequence numbering or both BCS and sequence numbering will be used.

C.5.3.1.1.5 Define D-Response-positive

This parameter may only be used when DDU mode D or E or F are selected, it specifies the coding of D-Response-
positive. The redefinition has immediate effect. The default value is 3/0.

C.5.3.1.1.6 Define D-Response-negative

This parameter may only be used when DDU mode D or E or F are selected, it specifies the coding of D-Response-
negative. The redefinition takes effect after the reception of a D-Response-positive. The default value is 3/1.

NOTE – To guard against possible deadlock in the event of double error, the sender should recognize both the previous and
new response negative until a response positive has been received.

C.5.3.1.2 Sending D-Set-mode

In the basic kernel, D-Set-mode may only be sent by the host. In the symmetrical service D-Set-mode may be sent by
both entities.

D-Set-mode must not be preceded by any other processable data VPDE in a videotex frame.

If the poll flag is set, the sender must wait until a D-Response-positive or a D-Response-negative is received.

If the confirmation flag is set the sender must wait until the reception of a TDU.

C.5.3.1.3 Receiving D-Set-mode

On reception of D-Set-mode, the processable data facility is activated and the translation mode and DDU modes are
selected according to the parameters of D-set-mode.

If the DDU is accepted and if the poll flag is set, a D-Response-positive must be returned.

If the confirmation flag is set the DDU layer waits for a local T-Response or an incoming DDU.

If D-set mode or one of its parameters is rejected, a D-U-Abort must be returned.

C.5.3.2 D-Data

This DDU is used to carry data for the upper layer (TDU’s).

C.5.3.2.1 Content of D-Data DDU

C.5.3.2.1.1 Sequence code

This parameter contains a sequence number if the sequence numbering is in use (see C.5.4.2), otherwise this parameter is
absent.

C.5.3.2.1.2 Translation mode

As specified in C.5.3.1.1.1 above.

C.5.3.2.1.3 Flags

This parameter indicates which flags are associated with D-Data (see C.5.2.2).
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C.5.3.2.1.4 Reset

This optional parameter enables selective reset of the sequence number to 0, and/or of the code(s) for D-Response-
positive and D-Response-negative to default. Default is no reset. In case of conflict with the redefinition parameters (see
C.5.3.2.1.5 and C.5.3.2.1.6) the most recently received parameter takes precedence. In the case of reset of a D-Response-
negative, the reset takes effect after a D-Data with a poll or confirmation flag set has been accepted (see C.5.3.1.1.6).

C.5.3.2.1.5 D-Response-positive

As specified in C.5.3.1.1.5 above but default is no change.

C.5.3.2.1.6 D-Response-negative

As specified in C.5.3.1.1.6 above but default is no change.

C.5.3.2.2 Sending D-Data

In the basic kernel, D-Data may only be sent by the host. In the symmetrical service D-Data may be sent by both entities.

If the poll flag is set the sender must wait until the reception of a D-Response-positive or negative.

If the confirmation flag is set the sender must wait until the reception of a TDU.

C.5.3.2.3 Receiving D-Data

On reception of D-Data, the data is delivered to the upper layer if the poll or confirmation flag is set. If the more flag is
set the data is buffered.

On reception of a valid D-Data, if the poll flag is set a D-Response-positive must be sent, if the confirmation flag is set
the DDU layer waits for a local T-Response or an incoming DDU.

If ED is in use and the D-data is invalid (see C.5.4.6) a D-Response-negative must be sent.

C.5.3.3 D-U-Abort

This DDU is used to abruptly terminate the use of processable data VPDE.

C.5.3.3.1 Content of D-U-Abort DDU

This DDU contains no parameter.

C.5.3.3.2 Sending D-U-Abort

Sending D-U-Abort causes the immediate termination of the DDU layer.

D-U-Abort may be sent at any time by the master after having sent a D-Set-mode. No other processable VPDE must be
sent if a D-Set-mode is sent.

D-U-Abort may be sent at any time by the slave after having received a D-Set-mode. All other processable VPDEs will
be discarded until a D-Set-mode is received.

C.5.3.3.3 Receiving D-U-Abort

Receiving a D-U-Abort causes the immediate termination of the DDU layer. All other processable VPDE will be
discarded until a D-Set-mode is transmitted.
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C.5.3.4 D-Response-positive

D-Response-positive is used to acknowledge a received DDU with the poll flag set.

C.5.3.4.1 Content of D-Response-positive DDU

No parameter is associated with this DDU.

C.5.3.4.2 Sending D-Response-positive

A D-Response-positive is sent on the correct reception of a DDU with the poll flag set.

When sending a D-Response-positive the DDU-request timer is started.

C.5.3.4.3 Receiving D-Response-positive

After reception of a D-response positive another DDU may be sent.

C.5.3.5 D-Response-negative

D-Response-negative is used to indicate an error in the process of receiving DDUs.

C.5.3.5.1 Content of D-Response-negative DDU

No parameter is associated with this DDU.

C.5.3.5.2 Sending D-Response-negative

A D-Response-negative may be sent on detection of a DDU error or timer expiration (see C.5.4). When sending a
D-Response-negative the DDU-request timer is started.

C.5.3.5.3 Receiving D-Response-negative

On reception of D-response negative, the transmission is resumed from the DDU following the last acknowledged DDU
(see C.5.4.6).

C.5.4 Error detection and recovery mechanism

C.5.4.1 Use of BCS

A checksum (BCS) is associated with each DDU (D-Set-mode, D-Data) if the “Use of BCS” parameter is set in the
initial D-Set-mode DDU.

It is recommended not to use BCS when a data link layer is available.

The BCS is used to detect DDU transmission errors. The BCS encoding is specified in C.5.5.

C.5.4.2 Use of sequence numbering

Sequence numbering of the DDU (D-Set-mode, D-Data) is used if the “Use of BCS” or the “Use of Sequence
Numbering” is set in the D-Set-mode DDU.

The sequence number is set to 0 when sending or receiving the D-Set-mode DDU. This sequence number is incremented
by one with each D-Data.

The first D-Data after D-Set-mode has a sequence number of 1. The sequence number is reset to 0 by using the “reset”
parameter in D-Data.

An internal variable Sn contains the value of the next sequence number.
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Another internal variable Sa contains the value of the sequence number associated with the last acknowledged D-Data.

Sn and Sa are set to 0 when sending (resp. receiving) D-Set-mode or D-Data with the “reset” parameter.

Sn is incremented by one after having sent a D-Data without the “reset” parameter. If ED is in use, the “sequence code”
parameter contains the current value of Sn plus one. When Sn is equal to 31 the incrementation of Sn sets Sn to 0.

Sa is set to Sn when receiving (resp. sending) a D-Response-positive or a T-Response (which is considered as a positive
response by the DDU layer).

NOTE 1 – When Symmetrical DDU modes are used (C, F, G) the sequence numbering mechanism applies to both
directions independently (i.e. a set of Sn and Sa is associated with each direction of transmission).

D-Set-mode resets both sets of variables while the “reset” parameter of D-Data resets only the set of variables associated
with the direction of transmission of D-Data.

A sequence number is detected as invalid when ED use has been selected and:

– no recovery has been initiated and the sequence code indicates a sequence number different from Sn + 1;
or

– recovery has been initiated and the sequence code indicates a sequence number greater than Sn or lower
than Sa + 1,

NOTE 2 – All these value comparisons are modulo 32.

C.5.4.3 Use of flags

If ED is in use, data (i.e. TDU’s) are delivered to the upper layer upon reception of a valid DDU with a poll or
confirmation flag set or upon reception of a valid D-U-Abort.

NOTE – Valid DDU's are DDU's which do not lead to detection of DDU exception or error (see C.5.4.6 and C.5.4.7).

If BCS is not in use, data are delivered to the upper layer as soon as DDU’s are received.

Due to limitations of sequence number encoding, the maximum number of subsequent D-Data without poll or
confirmation flag must not exceed 31.

C.5.4.4 Size of DDUs

A parameter of D-Set-mode indicates whether the maximum size of the data contained in D-Data must not exceed
2048 bytes or if there is no limit on this size.

If the basic kernel is used or if ED is in use this parameter must indicate that this size is limited to 2048 bytes.

When ED is in use, for buffering reasons, the maximum size of data between two poll or confirmation flags should not
exceed 2048 octets.

NOTE – All these sizes are the number of bytes which are transmitted on the line taking into account the translation mode
mechanism.
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C.5.4.5 Use of Timers

Two timers are defined for the purpose of DDU loss detection:

– General receive inactivity timer – This timer is only active while processable-data reception is active. It is
started by the reception of a processable-data delimiter and restarted by the reception of any data. It is
stopped by the reception of a complete DDU, unless the More flag has been set.

– DDU-request timer – It is started by the transmission of a D-Response-positive or a D-Response-negative
if ED is in use. It is stopped by the reception of a DDU with a sequence code indicating the required
sequence number if the ED is in use or by reception of a DDU without sequence code.

C.5.4.6 Actions in the event of DDU errors

In the event of the following DDU reception errors, the entity which detects the error should transmit a D-Response-
negative to request retransmission:

– a DDU with an invalid sequence number (see C.5.4.2) (only when ED is in use);

– a DDU in excess of permitted length (only when ED is in use);

– a sequence of DDU's without poll or confirmation flags conveying more than 2048 octets (only when
ED is in use);

– a BCS error.

The entity which receives a D-Response-negative must send again all the DDU's and their content from the last
acknowledged DDU (DDU starting from Sa + 1).

C.5.4.7 Actions in the event of DDU exceptions

The following exceptions should not cause transmission of a D-Response-negative but are indicated to the upper layer
and may cause higher level error recovery to be initiated:

– Reception of D-Set-mode DDU on an already established DDU connection.

– Unacceptable parameters or parameter values in a received D-Data DDU, (if ED is not in use, the
sequence code parameter value is not significant).

– Protocol error (syntactically incorrect DDU, or unrecognized DDU identifier, or unexpected DDU, or, if
ED is not in use, DDU in excess of permitted length).

– Excessive retransmission of D-Response-negative (more than 5 retransmissions).

– Unrecoverable error from the data link layer (if such indication is available).

– Expiration of general receive inactivity timer or DDU request timer when no sequence numbering is in
use.

– A VPDE other than a processable data VPDE is received during the reception of a processable data
VPDE [that is a single 1/15 (US) character followed by a character other than 3/14]. In this case the
subsequent VPDE should be processed.

C.5.4.8 Actions in the event of timer expiration

If the general receive inactivity timer or the DDU request timer expires, and if the sequence numbering is in use their
recovery may be attempted by issuing a D-Response-negative. The number of retransmission of D-Response-negative is
limited to 5 (see C.5.4.7).
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C.5.5 Coding
Recommendation T.101     (11/94)

C.5.5.1 Translation modes

The following transcoding schemes apply to all variable length DDU parameter and the whole of each TDU.

C.5.5.1.1 Mode 1 (no translation)

Under this scheme no translation of data is performed, except that all US (1/15) characters in the processable data are
represented by two contiguous US characters in the transmitted data stream.

C.5.5.1.2 Mode 2 (3-in-4 coding)

Each group of three bytes in the processable data is mapped into four bytes for transmission as shown in Table C.9. Any
remaining group of one or two bytes at the end of a block of data is mapped into two or three bytes respectively, with
undefined bits set to zero. [A block consists of all bytes of a DDU to which the translation algorithm is applied
(see C.5.5.3.1).]

C.5.5.1.3 Mode 3 (shift scheme – 8 bits)

In this scheme, bytes of processable data are each mapped into one or two bytes of transmitted data as shown in
Table C.7; in mode 3 the most significant bit of each transmitted byte is taken into account. Note that most of the
conversions are optional. Either entity should be prepared to accept any mixture of converted or unconverted data in
these cases.

TABLE  C.7/T.101

Code conversion for 8 bits shift scheme (mode 3)

C.5.5.1.4 Mode 4 (shift scheme – 7 bits)

In this scheme bytes of processable data are each mapped into one or two bytes of transmitted data as shown in
Table C.8; in mode 4 the most significant bit of each transmitted byte is not taken into account. Note that some of the
conversions are optional. Either entity should be prepared to accept any mixture of converted or unconverted data in
these cases.

Processable Sender’s
Optional/Mandatory

Transmitted
data conversion Mode C A, B, D, E, F, G data

0/0-0/12 7/14 x + 5/0 – O 7/14, 5/0-5/12
0/13 7/14 x + 5/0 M O 7/14, 5/13
0/14-01/14 7/14 x + 5/0 – O 7/14, 5/14-6/14
1/15 7/14 x + 5/0 M M 7/14, 6/15
2/0 7/13 – O 7/13
2/1-7/10 none 2/1-7/10
7/11 7/11 x – 5/8 M M 7/11, 2/3
7/12, 7/13 7/11 x – 5/8 – M 7/11, 2/4-2/5
7/14 7/11 x – 5/8 M M 7/11, 2/6
7/15 7/11 x – 5/8 – M 7/11, 2/7
8/0-13/0 7/11 x – 5/8 – O 7/11, 2/8-7/8
13/1-15/15 7/14 x + 5/0 – O 7/14, 2/1-4/15

– Irrelevant
O Optional
M Mandatory
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TABLE  C.8/T.101

Code conversion 7 bits shift scheme (mode 4)

TABLE  C.9/T.101

3-in-4 coding scheme

Within each group the bits are mapped as follows, where ’bxy’ denotes bit y of byte x in the user data. Bit 7 is not taken
into account by this scheme but may be determined by characteristics of the transmission path in use (for example, if
parity is required).

a) Three bytes of processable data

Transmitted b7 b6 b5 b4 b3 b2 b1 b0

1st byte X 1 b17 b16 b27 b26 b37 b36

2nd byte X 1 b15 b14 b13 b12 b11 b10

3rd byte X 1 b25 b24 b23 b22 b21 b20

4th byte X 1 b35 b34 b33 b32 b31 b30

b) Two bytes of processable data at end of sequence

Transmitted b7 b6 b5 b4 b3 b2 b1 b0

1st byte X 1 b17 b16 b27 b26 0 0

2nd byte X 1 b15 b14 b13 b12 b11 b10

3rd byte X 1 b25 b24 b23 b22 b21 b20

NOTE – in the case of the checksum, b0-b7 of the checksum map to b10-b17, and b8-b15 of the checksum map to
b20-b27 respectively (see C.5.5.4).

Processable data Sender’s conversion Optional/Mandatory Transmitted data

0/0-1/14 7/14, x + 5/0 O 7/14, 5/0-6/14
1/15 7/14, 6/15 M 7/14, 6/15
2/0 7/13 O 7/13
2/1-7/10 none – 2/1-7/10
7/11-7/15 7/11, x – 5/8 M 7/11, 2/3-2/7
8/0-13/0 7/11, x – 5/8 M 7/11, 2/8-7/8
13/1-15/15 7/14, x + 5/0 M 7/14, 2/1-4/15

– Irrelevant
O Optional
M Mandatory
NOTE – In mode 4 the transmitted bytes may have the most significant bit set.

Processable-data sequence 3 bytes 3 bytes .. 1, 2 or 3 octets

Transmitted-data sequence 4 bytes 4 bytes .. 2, 3 or 4 bytes respectively



544 Recommendation T.101     (11/94)

c) One byte of processable data at end of sequence

Transmitted b7 b6 b5 b4 b3 b2 b1 b0

1st byte X 1 b17 b16 0 0 0 0

2nd byte X 1 b15 b14 b13 b12 b11 b10

C.5.5.2 DDU modes

The DDUs structure depends on the DDU mode.

C.5.5.2.1 Basic kernel

Delimitation:

In mode A, B and D the D-Set mode and D-Data are delimited using a length indicator (LI).

In mode C the DDUs are delimited with an end delimiter (0/13).

In mode E the DDUs are delimited with an end delimiter (1/15).

Coding of terminal responses (D-Response-positive, D-Response negative, D-U-Abort)

In mode A only the command identifier (CI) is transmitted.

In mode B the CI is transmitted followed by 1/12.

In mode C the CI is transmitted preceded by 1/15, 3/14 (US '>') and followed by the end delimiter 0/13. The TDU’s sent
by the terminal are transmitted in a D-Data preceded by 1/15, 3/14 and followed by 0/13.

In mode D and E the CI of D-U-Abort is transmitted, and the string defined in D-Set-mode or D-Data parameter (or its
default value) is transmitted for D-Response-positive or negative.

C.5.5.2.2 Symmetrical service

In the symmetrical service the TDUs are transmitted in D-Set-mode or in D-Data.

C.5.5.3 Coding of DDUs

C.5.5.3.1 Structure of DDUs

The general structure of DDUs is the following:

SD Start delimiter coded 1/15, 3/14 (US '>')

This start delimiter is present in all DDUs except in DDUs sent by the terminal in mode A, B, D, E.

CI Command identifier

This field is a one byte field coded as described in C.5.5.3.2 (except in mode D, E and F for D-Response-
positive or negative where it is replaced with a redefinable string).

Sequence code

This field is present in D-Set-mode and D-Data only if ED use is selected.

Its coding is given in C.5.5.3.2.2.1.

SD CI Sequence code LI1 Parameter field LI2 Data field TRAILER
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LI1 This field indicates the length of the parameter field.

It is coded as described in C.5.5.3.1.1.

In D-Set-mode this field is always present.

In D-Data this field is only present in mode D and E.

In other DDUs this field is absent.

Parameter field

This field is coded as described in C.5.5.3.1.2.

This field may only be present when LI1 is present and different from 0.

LI2 This field indicates the length of the data field, it is coded as described in C.5.5.3.1.1

This field is only present in D-Set-mode and D-Data in modes A,B, D, E, F and G.

Data field

This field may only be present in D-Set-mode and D-Data DDUs.

TRAILER

In mode A,B,D and G

This field is only present in D-Set-mode and D-Data if use of BCS has been selected.

Its coding is given in C.5.5.4.

In mode C

This field contains BCS in the same conditions of that in the previous modes.

The trailer is ended in all DDUs in mode C by an End Delimiter.

It is coded 0/13 (Carriage Return).

In mode B

This field is present in the terminal responses. It is coded 1/12 (’#’).

In mode E and F

This field contains either the sequence US,3/14, 2/X followed either by BCS if BCS is in use or the next
US sequence.

X contains the flag, in this mode the flag value in the CI parameter is set to “00”.

The translation modes specified in C.5.5.1 apply to all bytes of D-Set-mode and D-Data except SD, End Delimiter, CI,
BCS (see C.5.5.4) and Sequence code fields.

C.5.5.3.1.1 Length Indicator field (LI)

The length indicator is used to indicate the length of a field. The value of the LI field is expressed as a binary number
representing the length in octets of the associated parameter field (i.e. the value of the LI field does not include itself).

LI fields indicating lengths within the range 0-254 shall comprise one byte.

LI fields indicating lengths within the range 255-65534 shall comprise three bytes. The first byte shall be coded 15/15
and the second and the third bytes shall contain the length of the associated parameter field with the high order bits in the
first of these two bytes.

C.5.5.3.1.2 Parameter field

The parameter field comprises zero one or more groups of:

– Parameter Identifier field (PI) – A single byte identifying the parameter. The coding of PIs is specified in
Table C.11.
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– Length Indicator field (LI) – This length indicator is used to indicate the length of the following parameter
value. This LI is coded as specified in C.5.5.3.1.1.

– Parameter Value field (PV) – The coding of the parameter values is specified in C.5.5.3.2.

The absence of a parameter in a parameter field means that the default value applies if defined.

If a PV field is absent, the whole parameter group must be absent (i.e. LI may not be equal to 0).

In order to ensure easier migration to enhanced versions of the protocol the following rules should apply:

– parameter group containing an undefined parameter identifier should be ignored in reception.

– reserved bits in a parameter value are set to zero by the sender and ignored in reception.

– the parameters may appear in any order in a parameter field.They must not be repeated.

Bits in a byte are numbered from b0 (least significant) to b7 (most significant).

C.5.5.3.2 DDUs encoding

See Table C.10.

TABLE  C.10/T.101

Coding of DDU command identifiers

C.5.5.3.2.1 x values

bits b1, b0 =  0 0: translation mode 4

=  0 1: translation mode 2

=  1 0: translation mode 3

=  1 1: translation mode 1

bits b3, b2 =  0 0: no flag set

=  0 1: confirmation flag set

=  1 0: more flag set

=  1 1: poll flag set

In mode E and F the flags are contained in the trailer. In this case in the CI parameter the bits b3, b2 are set to “00”; in the
trailer bits b3, b2 of 2/x are set to “11” and the flags are coded in b1,b0 according to Table C.10.

DDU CI/BCS
sequence code

CI/no BCS
sequence code

CI/no BCS
no/sequence code

D-Set-mode 7/x 6/x 4/x
D-Data 5/x 5/x 5/x
D-U Abort 3/9 3/9 3/9
D-Response-positive 3/0 3/0 3/0
D-Response-negative 3/1 3/1 3/1
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C.5.5.3.2.2 Parameters encoding

See Table C.11.

TABLE  C.11/T.101

Coding of DDU parameter identifiers

C.5.5.3.2.3 D-Set-mode

SD = 1/15, 3/14
CI D-Set-mode = 7/x or 6/x or 4/x
* Sequence code = 4/0 (see C.5.5.3.2.3.1)

LI1 = 1 byte (see C.5.5.3.1.1)

PI DDU mode = 2/3
LI = 0/1
PV = 1 byte (see C.5.5.3.2.3.2)

* PI Define D-Resp-pos. = 2/1
LI = n < 17
PV = string (see C.5.5.3.2.3.3)

* PI Define D-Resp-neg = 2/2
LI = n < 17
PV = string (see C.5.5.3.2.3.4)

* PI Inactivity timer = 2/4
LI = 0/1
PV = 1 byte (see C.5.5.3.2.3.5)

* PI DDU request timer = 2/5
LI = 0/1
PV = 1 byte (see C.5.5.3.2.3.6)

* LI2 = 1 or 3 bytes (see C.5.5.3.1.1)
* Data = n bytes
* Trailer

* BCS = 3 bytes (see C.5.5.4)
* End delimiter = 1 byte

or
* End delimiter = 1/15, 3/14, 2/x (see C.5.5.3.1)
* BCS = 3 bytes (see C.5.5.4)

* The presence of the field is optional and subject to the conditions indicated in the referred subclause.

C.5.5.3.2.3.1 Sequence code

This field is only present if error detection is provided.

Parameter PI

Sequence code 4/0-5/15, 6/0

Define D-Response-positive 2/1

Define D-response-negative 2/2

DDU mode 2/3

Inactivity timer 2/4

Request timer 2/5

Reset 2/6

NOTE – Translation mode, flags are part of the DDU code.
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C.5.5.3.2.3.2 DDU mode parameter value

This parameter is coded on 1 byte. Bits b3, b5, b6, b7 are reserved.

bits b2, b1, b0 = 0 0 0: mode A

= 0 0 1: mode B

= 0 1 0: mode C

= 0 1 1: mode D

= 1 0 0: mode E

= 1 0 1: mode F

= 1 1 0: mode G

bit b4 = 0: D-Data size is limited to 2048 bytes

= 1: D-Data size is not limited

C.5.5.3.2.3.3 Define D-Response-positive parameter value

String of maximum length 16 bytes redefining the D-Response-positive DDU. The default value is 3/0.

NOTE – It is the responsibility of the Master to ensure that the characters of the string cause no problem in the bearer
service.

This parameter is only present in mode D, E and F.

C.5.5.3.2.3.4 Define D-Response-negative parameter value

String of maximum length 16 bytes redefining the D-Response-negative DDU. The default value is 3/1.

NOTE – It is the responsibility of the Master to ensure that the characters of the string cause no problem in the bearer
service.

This parameter is only present in mode D, E and F.

C.5.5.3.2.3.5 Inactivity timer parameter value

This parameter is coded on 1 byte. The time-out interval is coded in binary form in increments of 1 second. The
value 0/0 (default value) has the special significance of ‘timer disabled’.

C.5.5.3.2.3.6 DDU Request timer parameter value

This parameter is coded on 1 byte. The time-out interval is coded in binary form in increments of 1 second. The
value 0/0 (default value) has the special significance of ‘timer disabled'.

This timer is only present if ED is in use.

C.5.5.3.2.4 D-Data

SD = 1/15, 3/14
CI D-Data = 5/x

* Sequence code = 4/0-5/15, 6/0 (see C.5.5.3.2.4.1)
* LI1 = 1 byte (see C.5.5.3.1.1)

* PI Define D-Resp-pos. = 2/1
LI = n < 17
PV = string (see C.5.5.3.2.4.2)

* PI Define D-Resp-neg. = 2/2
LI = n < 17
PV = string (see C.5.5.3.2.4.3)

* PI Reset = 2/6
LI = 0/1
PV = 1 byte (see C.5.5.3.2.4.4)
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* LI2 = 1 or 3 bytes (see C.5.5.3.1.1)
* Data = n bytes
* Trailer

* BCS = 3 bytes (see C.5.5.4)
* End delimiter = 1 byte

or
* End delimiter = 1/15, 3/14, 2/x (see C.5.5.3.1)
* BCS = 3 bytes (see C.5.5.4)

* The presence of the field is optional and subject to the conditions indicated in the referred subclause.

C.5.5.3.2.4.1 Sequence code coding

bits b7,
0
0
0
0
0
0

b6,
1
1
1
1
1
1

b5,
0
0
0
0
0
1

b4,
0
0
–
–
1
0

b3,
0
0
–
–
1
0

b2,
0
0
–
–
1
0

b1,
0
0
–
–
1
0

b0

0
1
–
–
1
0





Sequence number module 32

6/0 reset sequence number to 0

(The sequence number of the current DDU is 0 and
the next one will be coded 4/1).

This field is only present if error detection is in use.

C.5.5.3.2.4.2 Define D-response-positive parameter value

As for C.5.5.3.2.3.2 above but the default value of this parameter is “no change”.

C.5.5.3.2.4.3 Define D-response-negative parameter value

As for C.5.5.3.2.3.3 above but the default value of this parameter is “no change”.

C.5.5.3.2.4.4 Reset value

This parameter is coded on 1 byte. Bits b2,b3,b4,b5,b6,b7 are reserved.

bits b1, b0 = 0 0: no reset (default value)

= 0 1: D-Response-positive is reset to default value

= 1 0: D-Response-negative is reset to default value

= 1 1: D-Response-positive and D-Response-negative are reset to default values

C.5.5.3.2.5 D-U-Abort

CI D-U-Abort = 3/9

C.5.5.3.2.6 D-Response-positive

CI D-Response-positive = 3/0

C.5.5.3.2.7 D-Response-negative

CI D-Response-negative = 3/1

C.5.5.4 BCS coding

The BCS applies to all transmitted bytes of the D-Set mode or D-Data DDUs from the first byte following the start
delimiter up to and including the last byte preceding the BCS field.
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The BCS field is coded in 3 bytes using the 3-in-4 coding (see C.5.5.1.2).

The BCS is a 16 bits value calculated as follows:

The checksum is the 16-bit frame checking sequence specified in CCITT Recommendation X.25, formed by division by
the polynomial:

x16 + x12 + x5 + 1

This may be calculated according to the following procedure.

The checksum, b15 … b0, is initialised to all 1’s. It is then modified in turn for each bit of the data. For this purpose the
data is treated as 8-bit bytes, and the least significant bits in each byte are taken first; if the most significant bit of each
data byte is a parity bit it is set to zero before the checksum calculation. The modification consists of:

a) an exclusive-OR of b0 with the next data bit;

b) a one-bit shift in which a zero bit is brought into b15 of the checksum;

c) an exclusive-OR of the result of a) with the new bits b15, b10 and b3 of the checksum.

This may be illustrated as follows:

B                                     
XOR
B                                      

XOR
B                  

DATA

B
XOR

A
b15>b14>b13>b12>b11>b10>b9>b8>b7>b6>b5>b4>b3>b2>b1>b0

The checksum is finally complemented (1's complement) and mapped into three bytes as described in C.5.5.1.2 and
illustrated in Table C.9, b).

C.5.5.4.1 Example of CRC calculation

Figure C.5 illustrates the calculation of the CRC checksum.
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These 16-bits map for transmission into:

1st byte: X 1 1 1 0 1 0 0

2nd byte: X 1 0 0 1 0 0 0

3rd byte: X 1 1 0 1 0 1 1

Next data

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

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2
0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 0 /
1 0 0 0 1 0 1 1 1 1 1 1 0 1 1 1 0 7
1 1 0 0 0 0 0 1 1 1 1 1 0 0 1 1 1
0 1 1 0 0 0 0 0 1 1 1 1 1 0 0 1 0
1 0 1 1 0 1 0 0 0 1 1 1 0 1 0 0 0

0 1 0 1 1 0 1 0 0 0 1 1 1 0 1 0 0
0 0 1 0 1 1 0 1 0 0 0 1 1 1 0 1 0
1 0 0 1 0 0 1 0 1 0 0 0 0 1 1 0 0 4
0 1 0 0 1 0 0 1 0 1 0 0 0 0 1 1 0 /
1 0 1 0 0 0 0 0 1 0 1 0 1 0 0 1 0 0
1 1 0 1 0 1 0 0 0 1 0 1 1 1 0 0 0
0 1 1 0 1 0 1 0 0 0 1 0 1 1 1 0 1
1 0 1 1 0 0 0 1 0 0 0 1 1 1 1 1 0

1 1 0 1 1 1 0 0 1 0 0 0 0 1 1 1 0
1 1 1 0 1 0 1 0 0 1 0 0 1 0 1 1 0
1 1 1 1 0 0 0 1 0 0 1 0 1 1 0 1 0 4
1 1 1 1 1 1 0 0 1 0 0 1 1 1 1 0 0 /
0 1 1 1 1 1 1 0 0 1 0 0 1 1 1 1 0 0
1 0 1 1 1 0 1 1 0 0 1 0 1 1 1 1 0
1 1 0 1 1 0 0 1 1 0 0 1 1 1 1 1 1
0 1 1 0 1 1 0 0 1 1 0 0 1 1 1 1 0

1 0 1 1 0 0 1 0 0 1 1 0 1 1 1 1 1
0 1 0 1 1 0 0 1 0 0 1 1 0 1 1 1 1
0 0 1 0 1 1 0 0 1 0 0 1 1 0 1 1 1 1
0 0 0 1 0 1 1 0 0 1 0 0 1 1 0 1 1 /
0 0 0 0 1 0 1 1 0 0 1 0 0 1 1 0 1 1
1 0 0 0 0 0 0 1 1 0 0 1 1 0 1 1 0 5
1 1 0 0 0 1 0 0 1 1 0 0 0 1 0 1 0
1 1 1 0 0 1 1 0 0 1 1 0 1 0 1 0 0

0 1 1 1 0 0 1 1 0 0 1 1 0 1 0 1 0
1 0 1 1 1 1 0 1 1 0 0 1 0 0 1 0 1
1 1 0 1 1 0 1 0 1 1 0 0 0 0 0 1 1 3
0 1 1 0 1 1 0 1 0 1 1 0 0 0 0 0 1 /
1 0 1 1 0 0 1 0 1 0 1 1 1 0 0 0 1 1
1 1 0 1 1 1 0 1 0 1 0 1 0 1 0 0 1 4
1 1 1 0 1 0 1 0 1 0 1 0 0 0 1 0 0
0 1 1 1 0 1 0 1 0 1 0 1 0 0 0 1 0

1 0 1 1 1 1 1 0 1 0 1 0 0 0 0 0 0
0 1 0 1 1 1 1 1 0 1 0 1 0 0 0 0 0
0 0 1 0 1 1 1 1 1 0 1 0 1 0 0 0 0 3
0 0 0 1 0 1 1 1 1 1 0 1 0 1 0 0 0 /
0 0 0 0 1 0 1 1 1 1 1 0 1 0 1 0 1 0
1 0 0 0 0 0 0 1 1 1 1 1 1 1 0 1 1
0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0
0 0 1 0 0 0 0 0 0 1 1 1 1 1 1 1 0

1 0 0 1 0 1 0 0 0 0 1 1 0 1 1 1 Final value
0 1 1 0 1 0 1 1 1 1 0 0 1 0 0 0 Complement
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Appendix  I

(to Part 9 of Annex C to Recommendation T.101)

A compression algorithm

/**************************************************************
Izhuf.c
written by Haruyasu Yoshizaki 11/20/1988
some minor changes 4/6/1989
comments translated by Haruhiko Okumura 4/7/1989
modified for Btx-FIF by Info TeSys GmhH      1991-11-04
: use malloc() instead of huge static areas
: files have to be opened outside of this module
: FCS-check included
: length field "long(Filesize)" has been removed from file

**************************************************************/
#include <stdio.h>
#include <io.h>
#include <stdlib.h>
#include <string.h>
#include <ctype.h>
typedef unsigned char BYTE;
#define ushort  unsigned short
#define EXIT_FAILURE    0
#define EXIT_SUCCESS    1
static  int infile, outfile;
static  long codesize;
static  long InpSize, OutSize;
static char wterr[] = "Can’t write.";
extern unsigned long FCS_32(BYTE CH, unsigned long crc_reg); static void near Error(char *message)
{

printf("\r\n%s\n", message);
exit(EXIT_FAILURE);

}
/********** LZSS compression **********/
#define N 4096    /* buffer size */
#define F 60  /* lookahead buffer size */
#define THRESHOLD 2
#define NIL N /* leaf of tree */
#define text_buf_len    (N + F - 1)
static  BYTE *text_buf;
static  int near match_position;
static  int near match_length;
static  short *lson;                      /*      [N + 1];        */
static  short *rson;                      /*      [N + 257];      */
static  short *dad;                       /*      [N + 1];        */
#define N_CHAR (256 - THRESHOLD + F)

/* kinds of characters (character code = 0..N_CHAR-1) */ #define T
(N_CHAR * 2 - 1)    /* size of table */
#define R (T - 1)  /* position of root */
#define MAX_FREQ 0x8000      /* updates tree when the */

/* root frequency comes to this value. */ struct lzh_env
{

BYTE InpBuf[2048];
short InpPos;
short InpMax;
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BYTE OutBuf[1024];
short OutPos;
short OutMax;
unsignedfreq[T + 1];   /* frequency table */
int prnt[T + N_CHAR];

/* pointers to parent nodes, except for the */
/* elements [T..T + N_CHAR - 1] which are used to get */ /* the positions of leaves corresponding to the codes. */

int son[T]; /* pointers to child nodes (son[], son[] + 1) */
};
static  struct lzh_env  *LZHENV;
static int near InpByt(void)
{

if (LZHENV->InpPos >= LZHENV->InpMax)
{

LZHENV->InpMax = read(infile, LZHENV->InpBuf, LZHENV->InpMax);
if     (LZHENV->InpMax == 0) return(EOF);
LZHENV->InpPos = 0;
InpSize   += LZHENV->InpMax;
printf("\r   %6ld\r", InpSize);

}
return(LZHENV->InpBuf[LZHENV->InpPos++]);

} /* InpByt */
static int near OutByt(short BY)
{

if (LZHENV->OutPos == LZHENV->OutMax)
{

write(outfile, LZHENV->OutBuf, LZHENV->OutPos); OutSize += LZHENV->OutPos; printf("\r\t\t\t\t\t %6ld\r",
OutSize); LZHENV->OutPos = 0;

}
LZHENV->OutBuf[LZHENV->OutPos++] = (BYTE) BY;

return(1);
} /* OutByt */
static void near InitTree(void)  /* initialize trees */ {

register int  i;
for (i = N + 1; i <= N + 256; i++)

rson[i] = NIL;    /* root */
for (i = 0; i < N; i++)

dad[i] = NIL;      /* node */
} /* InitTree */
static void near InsertNode(register int r)  /* insert to tree */ {

register int  p;
int  i, cmp;
unsigned char *key;
unsigned c;
cmp = 1;
key = &text_buf[r];
p = N + 1 + key[0];
rson[r] = lson[r] = NIL;
match_length = 0;
for ( ; ; )
{

if (cmp >= 0)
{

if (rson[p] != NIL)
p = rson[p];

else
{

rson[p] = r;
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dad[r]  = p;
return;

}
}
else
{

if (lson[p] != NIL)
p = lson[p];

else
{

lson[p] = r;
dad[r]  = p;
return;

}
}
for (i = 1; i < F; i++)

if ((cmp = key[i] - text_buf[p + i]) != 0) break;
if (i > THRESHOLD)
{

if (i > match_length)
{

match_position = ((r - p) & (N - 1)) - 1;
if ((match_length = i) >= F)

break;
}
if (i == match_length)
{

if ((c = ((r - p) & (N - 1)) - 1) < match_position) {
match_position = c;

}
}

}
}
dad[r] = i = dad[p];
lson[r] = lson[p];
rson[r] = rson[p];
dad[lson[p]] = r;
dad[rson[p]] = r;
if (rson[i] == p)

rson[i] = r;
else

lson[i] = r;
dad[p] = NIL;                                 /* remove p */
} /* InsertNode */
static void near DeleteNode(register int p)  /* remove from tree */ {

register int  q;
if (dad[p] == NIL)
return;                                     /* not registered */ if (rson[p] == NIL)

q = lson[p];
else
{

if (lson[p] == NIL)
q = rson[p];

else
{

q = lson[p];
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if (rson[q] != NIL)
{

do
{

q = rson[q];
} while (rson[q] != NIL);
rson[dad[q]] = lson[q];
dad[lson[q]] = dad[q];
lson[q]      = lson[p];
dad[lson[p]] = q;

}
rson[q]      = rson[p];
dad[rson[p]] = q;

}
}
dad[q] = dad[p];
if (rson[dad[p]] == p)

rson[dad[p]] = q;
else

lson[dad[p]] = q;
dad[p] = NIL;

} /* DeleteNode */
/* Huffman coding */
/* table for encoding and decoding the upper 6 bits of position */ /* for encoding */
static BYTE near p_len[64] =
{

  0x03, 0x04, 0x04, 0x04, 0x05, 0x05, 0x05, 0x05,
0x05, 0x05, 0x05, 0x05, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x07, 0x07, 0x07,
0x07, 0x07, 0x07, 0x07, 0x07,
0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x08, 0x08, 0x08,
0x08, 0x08, 0x08, 0x08, 0x08, 0x08, 0x08, 0x08, 0x08, 0x08, 0x08, 0x08, 0x08
};
static BYTE near p_code[64] =
{
0x00, 0x20, 0x30, 0x40, 0x50, 0x58, 0x60, 0x68, 0x70, 0x78, 0x80, 0x88, 0x90, 0x94, 0x98, 0x9C, 0xA0, 0xA4, 0xA8,
0xAC, 0xB0, 0xB4, 0xB8, 0xBC, 0xC0, 0xC2, 0xC4, 0xC6, 0xC8, 0xCA, 0xCC, 0xCE, 0xD0, 0xD2, 0xD4, 0xD6,
0xD8, 0xDA, 0xDC, 0xDE, 0xE0, 0xE2, 0xE4, 0xE6, 0xE8, 0xEA, 0xEC, 0xEE, 0xF0, 0xF1, 0xF2, 0xF3, 0xF4, 0xF5,
0xF6, 0xF7, 0xF8, 0xF9, 0xFA, 0xFB, 0xFC, 0xFD, 0xFE, 0xFF
};
/* for decoding */
static BYTE near d_code[256] =
{
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01,
0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x01, 0x02, 0x02, 0x02, 0x02, 0x02, 0x02, 0x02, 0x02, 0x02,
0x02, 0x02, 0x02, 0x02, 0x02, 0x02, 0x02, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03,
0x03, 0x03, 0x03, 0x03, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05,
0x05, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x08, 0x08,
0x08, 0x08, 0x08, 0x08, 0x08, 0x08, 0x09, 0x09, 0x09, 0x09, 0x09, 0x09, 0x09, 0x09, 0x0A, 0x0A, 0x0A, 0x0A,
0x0A, 0x0A, 0x0A, 0x0A, 0x0B, 0x0B, 0x0B, 0x0B, 0x0B, 0x0B, 0x0B, 0x0B, 0x0C, 0x0C, 0x0C, 0x0C, 0x0D, 0x0D,
0x0D, 0x0D, 0x0E, 0x0E, 0x0E, 0x0E, 0x0F, 0x0F, 0x0F, 0x0F, 0x10, 0x10, 0x10, 0x10, 0x11, 0x11, 0x11, 0x11,
0x12, 0x12, 0x12, 0x12, 0x13, 0x13, 0x13, 0x13, 0x14, 0x14, 0x14, 0x14, 0x15, 0x15, 0x15, 0x15, 0x16, 0x16, 0x16,
0x16, 0x17, 0x17, 0x17, 0x17, 0x18, 0x18, 0x19, 0x19, 0x1A, 0x1A, 0x1B, 0x1B, 0x1C, 0x1C, 0x1D, 0x1D, 0x1E,
0x1E, 0x1F, 0x1F, 0x20, 0x20, 0x21, 0x21, 0x22, 0x22, 0x23, 0x23, 0x24, 0x24, 0x25, 0x25, 0x26, 0x26, 0x27, 0x27,
0x28, 0x28, 0x29, 0x29, 0x2A, 0x2A, 0x2B, 0x2B, 0x2C, 0x2C, 0x2D, 0x2D, 0x2E, 0x2E, 0x2F, 0x2F, 0x30, 0x31,
0x32, 0x33, 0x34, 0x35, 0x36, 0x37, 0x38, 0x39, 0x3A, 0x3B, 0x3C, 0x3D, 0x3E, 0x3F,
};
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static BYTE near d_len[256] =
{
0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03,
0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x03, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04,
0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04,
0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04,
0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x04, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05,
0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05,
0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05,
0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x05, 0x06, 0x06, 0x06, 0x06,
0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06,
0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x06,
0x06, 0x06, 0x06, 0x06, 0x06, 0x06, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07,
0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07,
0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x07, 0x08, 0x08, 0x08,
0x08, 0x08, 0x08, 0x08, 0x08, 0x08, 0x08, 0x08, 0x08, 0x08, 0x08, 0x08, 0x08,
};
static unsigned near getbuf = 0;
static int      near getlen = 0;
static int near GetBit(void)    /* get one bit */ {

register int  i, j;
j = getlen;
while (j <= 8)
{

if ((i = InpByt()) == EOF) i = 0;
getbuf |= (i << (8 - j));
j      += 8;

}
i        = getbuf;
getbuf <<= 1;
getlen   = --j;
return(i < 0);

} /* GetBit */
static int near GetByte(void)   /* get one byte */ {

register unsigned i;
register int      j;
j = getlen;
while (j <= 8)
{

if ((i = InpByt()) == EOF) i = 0;
getbuf |= i << (8 - j);
j      += 8;

}
i        = getbuf;
getbuf <<= 8;
getlen   = j - 8;
return(i >> 8);

} /* GetByte */
static unsigned near putbuf = 0; static int      near putlen = 0;
static void near Putcode(int l, register unsigned c)     /* output c bits of code */ {

register int  j;
j = putlen;
putbuf |= c >> j;
if ((j += l) >= 8)
{

if (! OutByt(putbuf >> 8))                          /* HIBYTE putbuf */ {
Error(wterr);

}
if ((j -= 8) >= 8)
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{
if (! OutByt(putbuf))                            /* LOBYTE putbuf */ {

Error(wterr);
}
codesize += 2;
j        -= 8;
putbuf    = c << (l - j);

}
else
{

putbuf <<= 8;
codesize++;

}
}
putlen = j;

} /* Putcode */
/* initialization of tree */
static void near StartHuff(void)
{

register int i, j;
lson     = calloc(1, (N +   1) * sizeof(short)); rson     = calloc(1, (N + 257) * sizeof(short));
dad      = calloc(1, (N +   1) * sizeof(short)); text_buf = calloc(1, text_buf_len); memset(text_buf, ’ ’, (N - F));
LZHENV   = calloc(1, sizeof(struct lzh_env));
LZHENV->InpMax = LZHENV->InpPos = sizeof(LZHENV->InpBuf);

LZHENV->OutMax = sizeof(LZHENV->OutBuf);
getbuf = getlen = putbuf = putlen = 0; match_position = match_length = 0; codesize = InpSize = OutSize = 0;

for (i = 0; i < N_CHAR; i++)
{

LZHENV->freq[i]     = 1; LZHENV->son[i]      = i + T; LZHENV->prnt[i + T] = i;
}
i = 0;
j = N_CHAR;
while (j <= R)
{

LZHENV->freq[j] = LZHENV->freq[i] + LZHENV->freq[i + 1]; LZHENV->son[j]  = i;
LZHENV->prnt[i] = LZHENV->prnt[i + 1] = j;
i += 2;
j++;

}
LZHENV->freq[T] = 0xffff;
LZHENV->prnt[R] = 0;

} /* StartHuff */
/* reconstruction of tree */
static void near reconst(void)
{

register int i, k, j;
unsigned f, l;

/* collect leaf nodes in the first half of the table */
/* and replace the freq by (freq + 1) / 2. */
for (i = k = 0; i < T; ++i)
{

if (LZHENV->son[i] >= T)
{

LZHENV->freq[k] = (LZHENV->freq[i] + 1) / 2; LZHENV->son[k]  = LZHENV->son[i];
k++;

}
}
/* begin constructing tree by connecting sons */
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for (i = 0, j = N_CHAR; j < T; i += 2, j++)
{

k = i + 1;
f = LZHENV->freq[j] = LZHENV->freq[i] + LZHENV->freq[k]; for (k = j - 1; f < LZHENV->freq[k]; k--);

k++;
l = (j - k) * 2;

memmove(&LZHENV->freq[k + 1], &LZHENV->freq[k], l);
LZHENV->freq[k] = f;

memmove(&LZHENV->son[k + 1], &LZHENV->son[k], l);
LZHENV->son[k] = i;

}
/* connect prnt */
for (i = 0; i < T; i++)
{

if ((k = LZHENV->son[i]) >= T)
{

LZHENV->prnt[k] = i;
}
else
{

LZHENV->prnt[k] = LZHENV->prnt[k + 1] = i;
}

}
} /* reconst */
/* increment frequency of given code by one, and update tree */ static void near update(register int c)
{

register int l;
int          i, j, k;
if (LZHENV->freq[R] == MAX_FREQ)
{

reconst();
}
c = LZHENV->prnt[c + T];
do
{

k = ++LZHENV->freq[c];
/* if the order is disturbed, exchange nodes */
if (k > LZHENV->freq[l = c + 1])
{

while (k > LZHENV->freq[++l]);
l--;
LZHENV->freq[c] = LZHENV->freq[l];
LZHENV->freq[l] = k;
i = LZHENV->son[c];
LZHENV->prnt[i] = l;
if (i < T) LZHENV->prnt[i + 1] = l;

j = LZHENV->son[l]; LZHENV->son[l] = i;
LZHENV->prnt[j] = c;
if (j < T) LZHENV->prnt[j + 1] = c;
LZHENV->son[c] = j;
c = l;

}
} while ((c = LZHENV->prnt[c]) != 0);   /* repeat up to root */
} /* update */
//static unsigned code, len;
static void near EncodeChar(unsigned c)
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{
register unsigned     i;
register int          k, j;
i = j = 0;
k = LZHENV->prnt[c + T];

/* travel from leaf to root */
do
{

i >>= 1;
/* if node’s address is odd-numbered, choose bigger brother node */ if (k & 1) i += 0x8000;

j++;
} while ((k = LZHENV->prnt[k]) != R);
Putcode(j, i);

//  code = i;
//  len  = j;

update(c);
} /* EncodeChar */
static void near EncodePosition(register unsigned c)
{

register unsigned i;
/* output upper 6 bits by table lookup */
i = c >> 6;
Putcode(p_len[i], (unsigned) p_code[i] << 8);
/* output lower 6 bits verbatim */
Putcode(6, (c & 0x3f) << 10);

} /* EncodePosition */
static void near EncodeEnd(void)
{

if (putlen)
{

if (! OutByt(putbuf >> 8))                          /* HIBYTE putbuf */ {
Error(wterr);

}
codesize++;

}
} /* EncodeEnd */
static int near DecodeChar(void)
{

register unsigned     c;
c = LZHENV->son[R];
/* travel from root to leaf, */

/* choosing the smaller child node (son[]) if the read bit is 0, */
/* the bigger (son[]+1} if 1 */
while (c < T)
{

c += GetBit();
c = LZHENV->son[c];

}
c -= T;
update(c);
return(c);

} /* DecodeChar */
static int near DecodePosition(void)
{

register unsigned     i, j, c;
/* recover upper 6 bits from table */

i = GetByte();
c = ((unsigned) d_code[i] << 6);

j = d_len[i];
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/* read lower 6 bits verbatim */
j -= 2;
while (j--)
{

i = (i << 1) + GetBit();
}
return(c | (i & 0x3f));

} /* DecodePosition */
/* compression */
void LZH_Encode(int fi, int fo, unsigned long *CRC_32)  /* compression  */ {

register int  r, s;
int           i, c, len, last_match_length;
long          textsize;
unsigned long INPCRC = 0xffffffff;
infile  = fi;
outfile = fo;
textsize = filelength(infile);
StartHuff();
InitTree();
r = N - F;

for (s = 0; s < F && (c = InpByt()) != EOF; ++s)
{

INPCRC = FCS_32((BYTE) c, INPCRC); text_buf[r + s] = (BYTE) c;
}
len = s;

for (s = 1; s <= F; ++s) InsertNode(r - s);
InsertNode(r);
s = 0;
do
{

if (match_length > len)
match_length = len;

if (match_length <= THRESHOLD)
{

match_length = 1;
EncodeChar(text_buf[r]);

}
else
{

EncodeChar(255 - THRESHOLD + match_length); EncodePosition(match_position);
}
last_match_length = match_length;

for (i = 0; i < last_match_length && (c = InpByt()) != EOF; ++i) {
INPCRC = FCS_32((BYTE) c, INPCRC);
DeleteNode(s);
text_buf[s] = (BYTE) c;
if (s < F - 1) text_buf[s + N] = (BYTE) c;
s = (s + 1) & (N - 1);
r = (r + 1) & (N - 1);
InsertNode(r);

}
while (i++ < last_match_length)
{

DeleteNode(s);
s = (s + 1) & (N - 1);
r = (r + 1) & (N - 1);
if (--len) InsertNode(r);

}
} while (len > 0);
EncodeEnd();
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if (LZHENV->OutPos)
{

write(outfile, LZHENV->OutBuf, LZHENV->OutPos); OutSize += LZHENV->OutPos;
}

printf("In : %6ld bytes\n", InpSize); printf("Out: %6ld bytes\n", OutSize);
//  printf("Out/In: %.3f\n", (double) InpSize / OutSize);

free(LZHENV);
free(text_buf);
free(dad);
free(lson);
free(rson);
*CRC_32  = INPCRC;

} /* Encode */
/* recover      */ void LZH_Decode(int fi, int fo,

long filesize, unsigned long *CRC_32)
{

register int  i, j, k, r, c;
unsigned long count;
unsigned long OUTCRC = 0xffffffff;
infile  = fi;
outfile = fo;
StartHuff();
r = N - F;
for (count = 0; count < filesize; )
{

if ((c = DecodeChar()) < 256)
{

if (! OutByt(c))
{

Error(wterr);
}

OUTCRC = FCS_32((BYTE) c, OUTCRC); text_buf[r++] = (BYTE) c;
r &= (N - 1);
count++;

}
else
{

i = (r - DecodePosition() - 1) & (N - 1); j = c - 255 + THRESHOLD;
for (k = 0; k < j; ++k)
{

c = text_buf[(i + k) & (N - 1)]; if (! OutByt(c))
{

Error(wterr);
}

OUTCRC = FCS_32((BYTE) c, OUTCRC); text_buf[r++] = (BYTE) c;
r &= (N - 1);
count++;

}
}

}
if (LZHENV->OutPos) write(outfile, LZHENV->OutBuf, LZHENV->OutPos);

printf("\r\t\t\t\t\t   %6ld\r", OutSize);
free(LZHENV);
free(text_buf);
free(dad);
free(lson);
free(rson);
*CRC_32  = OUTCRC;

} /* Decode */
/* end of FIFLZH.C      */
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Part 10 – Terminal Facility Identifier
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Foreword

This part has been established by the Terminal Equipment (TE) Technical Committee of the European
Telecommunications Standards Institute (ETSI).

This issue (1994) supersedes the previous version in order to take into account the introduction of

– the photographic described in ETS 300 177 which corresponds to Recomendation T.101 Annex F;

– the audio syntax described in ETS 300 149 which corresponds to Recomendationn T.101 Annex E;

– the Videotex Enhanced Man Machine Interface Service (VEMMI) described in ETS 300 382 which
corresponds to ITU-T Recommendation T.107

This Recommendation describes the Terminal Facility Identifier (TFI) which may be used to ascertain the capabilities of
either a physical Videotex terminal or another Videotex service.

Introduction

The Terminal Facility Identifier (TFI) may be used to ascertain the capabilities of a “terminal” (where a terminal may
actually be a physical terminal or another Videotex service).
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Videotex terminals have not all been designed to support all coding techniques; for example, photographic and audio, or
support of different types of local facilities such as telesoftware or various types of modems. In addition, a specific
terminal may support one or more of the defined base data syntaxes DS I, DS II or DS III. The TFI may be used to
determine:

– each of the national or regional Videotex services;

– the terminal profile and additional terminal capabilities;

– to which parts of the Service Reference Model (SRM) the terminal conforms;

– the current profile and capabilities of the terminal.

C.1 Scope

This Recommendation specifies the data syntax to be used by Videotex services for terminal capabilities identification.

This Recommendation is applicable to both the Videotex service and to Videotex terminals. Those terminals may
communicate with the Videotex service via the Public Switched Telephone Network (PSTN) or the Integrated Services
Digital Network (ISDN). Connection of terminals to other networks is for further study.

It also applies to any equipment (e.g. within the system of another Videotex service) which acts as a Videotex terminal.

C.2 Normative references

– CCITT Recommendation F.300 (1988), Videotex service.

– CCITT Recommendation T.100 (1988), International information exchange for interactive videotex.

– ITU-T Recommendation T.107, Videotex Enhanced Man Machine Interface service (VEMMI)

– ETS 300 072 (1990), Terminal Equipment (TE); Videotex presentation layer protocol, Videotex
presentation layer data syntax.

NOTE – Annex A of this ETS is equivalent to Recommendation T.101, Annex C, Part 1, 3, 4, 5, 6, 8 and 11.
Annex B and Annex C, of this ETS are equivalent to Recommendation T.101, Annex C, Appendix I and Appendix II
respectively.

– ETS 300 073 (1990), Videotex presentation layer protocol; Geometric Display (CEPT Recommendation
T/TE 06-02, Edinburgh 1988).

NOTE – This ETS is equivalent to Recommendation T.101, Annex C, Part 2.

– ETS 300 074 (1990), Videotex presentation layer protocol; Transparent data (CEPT Recommendation
T/TE 06-03, Edinburgh 1988).

NOTE – This ETS is equivalent to Recommendation T.101, Annex C, Part 7.

– ETS 300 075 (1990), Terminal Equipment (TE); Videotex processable data.

NOTE – This ETS is equivalent to Recommendation T.101, Annex C, Part 9 (also called “Telesofware”).

– ETS 300 177, Terminal Equipment (TE); Videotex, Photographic syntax.

– ETS 300 149, Terminal Equipment (TE); Videotex, Audio syntax.

– CCITT Recommendation G.711 (1988), Pulse Code Modulation of voice frequencies.

– CCITT Recommendation G.721 (1988), 32 kbit/s adaptive differential pulse code modulation (ADPCM).

– CCITT Recommendation G.722 (1988), 7 kHz audio-coding within 64 kbit/s.



564 Recommendation T.101     (11/94)

– CCITT Recommendation G.723 (1988), Extensions of Recommendation G.721 adaptive differential pulse
code modulation to 20 and 40 kbit/s for digital circuit multiplication equipment application.

– CCITT Recommendation J.41 (1988), Characteristics of equipment for the coding of analogue high
quality sound programme signals for transmission on 384 kbit/s channels.

– CCITT Recommendation J.42 (1988), Characteristics of equipment for the coding of analogue medium
quality sound programme signals for transmission on 384-kbit/s channels.

– I-ETS 300 036, European digital cellular telecommunications system (phase 1); Full-rate speech
transcoding (GSM 06.10).

– CCITT Recommendation V.17 (1990), Recommendation for a 2-wire modem for facsimile applications
with rates up to 14 400 bit/s.

– CCITT Recommendation V.21 (1988), 300 bits per second duplex modem standardised for use in the
general switched telephone network.

– CCITT Recommendation V.22 (1988), 1200 bits per second duplex modem standardized for use in the
general switched telephone network and on point-to-point 2-wire leased telephone-type circuits.

– CCITT Recommendation V.22 bis (1988), 2400 bits per second duplex modem using the frequency
division technique standardized for use on the general switched telephone network and on point-to-point
2-wire leased telephone-type circuits.

– CCITT Recommendation V.23 (1988), 600/1200 bits per second modem standardized for use in the
general switched telephone network.

– CCITT Recommendation V.26 bis (1988), 2400/1200 bits per second modem standardized for use in the
general switched telephone network.

– CCITT Recommendation V.26 ter (1988), 2400 bits per second duplex modem using the echo
cancellation technique standardized for use on the general switched telephone network and on point-to-
point 2-wire leased telephone-type circuits.

– CCITT Recommendation V.27 ter (1988,) 4800/2400 bits per second modem standardized for use in the
general switched telephone network.

– CCITT Recommendation V.29 (1988), 9600 bits per second modem standardised for use on point-to-
point 4-wire leased telephone-type circuits.

– CCITT Recommendation V.32 (1988), A family of 2-wire, duplex modems operating at data signalling
rates of up to 9600 bit/s for use on the general switched telephone network and on leased telephone-type
circuits.

– CCITT Recommendation V.32 bis (1991), A duplex modem operating at data signalling rates of up to
14 400 bit/s for use on the general switched telephone network and on leased point to point 2-wire
telephone type circuits.

– ITU-T Recommendation V.34 (1994), A modem operating at data signalling rates up to 28 800 bit/s for
use on the general switched telephone network and on leased point-to-point 2-wire telephone-type
circuits.

– CCITT Recommendation H.221 (1988), Frame structure of a 64 kbit/s channel in audio-visual
teleservices.

– CCITT Recommendation V.42 (1988), Error correcting procedures for DCEs using asynchronous to
synchronous conversion.

– CCITT Recommendation V.42 bis (1990), Data compression procedures for data circuit-terminating
equipment (DCE) using error correcting procedures.

– ISO 11172-3, Coding of moving pictures and associated audio for digital storage media at up to about
1.5 Mbit/s – Audio part.
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C.3 Definitions

capability; facility: Coding method described by the Videotex data syntax and supported by a given Videotex terminal.

data syntax: Videotex coding technique as described in CCITT Recommendation T.101.

facility: See “Capability”.

profile: Consistent subset of the Service Reference Model.

service Reference Model: List of functionalities a terminal should comply with.

videotex Host Computer: Refer to CCITT Recommendation F.300.

C.4 Abbreviations

DRCS Dynamically Redefinable Character Set

DS I Data Syntax according to ITU-T Recommendation T.101, Annex B

DS II Data Syntax according to ITU-T Recommendation T.101, Annex C

DS III Data Syntax according to ITU-T Recommendation T.101, Annex D

ETS European Telecommunication Standard

ETSI European Telecommunications Standards Institute

ISDN Integrated Services Digital Network

PSTN Public Switched Telephone Network

PDE Presentation Data Element

SRM Service Reference Model

TFI Terminal Facility Identifier

US Unit Separator

VPCE Videotex Presentation Control Element

VPDE Videotex Presentation Data Element

VEMMI Videotex Enhanced Man Machine Interface

C.5 Overview

The Videotex data syntax allows for the use of a variety of different coding techniques (text, mosaics, graphics, audio,
photographic pictures, etc.).

The Videotex terminals have not all been designed to support all the possible coding techniques; some of them are
unable to display graphic or photographic images, to output audio information. Some others partly support such
facilities. Some facilities are grouped together in order to establish a so called “Videotex profile” which represents a
coherent and consistent set of functionalities and, therefore, is intended to be supported by a large population of
terminals.

In addition, terminals may be connected to different networks, use different modems, etc.

To maximize the chance of successful communication, the Videotex host computer may ask the terminal about the
capabilities it supports.

The terminal may answer indicating either:

– the data syntax and the profile(s); or

– precise list of facilities it supports.

The coding is described in clause C.6 below and the formal description of the terminal response is given in clause C.8.
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C.6 Coding

To request the terminal profile, the code US 2/0 4/0 is transmitted to the terminal.

The terminal shall reply with US 2/0 followed by a series of bytes from columns 4 to 7 of the code table and terminating
with the code 4/0 except in some cases when the Escape code (7/15) is used (see C.6.3).

Host Terminal

  … Identification Command: US 2/0 4/0  - - - - - - - - - >

<- - - - US 2/0 x/y...x/y Z TFI response…

Intermediate codes x/y shall be transmitted by the terminal between US 2/0 and the final code Z. The value of the final
code Z is described in C.6.3. Intermediate codes identify the capabilities of the terminal and shall be selected from the
following list:

4/1-4/15 = reserved for internal use of each data syntaxes DS I, DS II and DS III (DS II is defined by this
annex)

5/0, 5/1 = defined in C.6.4

5/2 = modem capability (as defined in C.6.5)

5/3 = reserved

5/4 = data syntax and profile (rank/facility) identification:

3/1 = DS I

3/2 = DS II

3/3 = DS III

3/4 to 3/13 = reserved

3/14 = private

3/15 = terminator code

5/5 = photographic mode (as defined in C.6.6)

5/6 = support of ISO 9281 switching

5/7 = support of VEMMI data

5/8-5/15 = reserved

6/0-7/15 = reserved for internal use of each data syntax DS I, DS II and DS III.

The values in the range 4/1-4/15 and 6/0-7/15 terminated by the code 3/15 are used for the profile identification. The
codes following a particular data syntax identification pertain to that particular data syntax.

C.6.1 Compatibility provision for ITU-T Recommendation T.101

Terminal Facility Identifier (TFI) implementations of terminals which are intended to be used in systems where more
than one data syntax is in use, should be based on ITU-T Recommendation T.101. In that case, the profile identification
of data syntax II (4/1-4/15 and 6/0-7/15) are included between the codes 5/4, 3/2 and 3/15. The code 5/6 indicates the
support of ISO 9281 switching. The code 5/7 indicates the support of VEMMI. The end of the TFI response is indicated
by the value 4/0 only and not by the last capability byte (see C.6.3). The detailed description is contained in
ITU-T Recommendation T.101, clause C.11

C.6.2 Conformance to the SRM
NOTE – This subclause is present within this annex only to maintain compatibility with existing systems.

The following codes have been assigned for identifying parts of the SRM:

4/0 Terminator

4/1 Alphamosaic

4/2 Geometric

4/3 Photographic

4/4 Define DRCS
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4/5 Define colour

4/6 Define format

4/7 Transparent data

4/8 Reset

4/9 Processable data

4/11 Timing control

Example:

A terminal conforming to the following parts of the SRM: Alphamosaic, Define DRCS, Define colour, Define format,
Reset shall transmit:

US 2/0, 4/1, 4/4, 4/5, 4/6, 4/8, 4/0

If different levels of conformance are defined in the future (as for the Geometric display or Processable data), then the
level of conformance may be indicated by one or more bytes from column 3 of the code table following the relevant byte
from column 4.

For the Geometric mode (primary byte 4/2) the following sub-levels shall be defined:

3/0-3/7 reserved

3/8-3/15 the sub-levels to be defined are for further study.

Example:

A terminal which conforms to the following parts of the SRM: Alphamosaic, Geometric (sub-level coded 3/9), Define
Dynamically Redefinable Character Set (DRCS), Define colour, Define format and Reset shall transmit:

US 2/0 4/1 4/2 3/9 4/4 4/5 4/6 4/8 4/0

The sub-levels of processable data are for further study.

C.6.3 Profiles and non-Latin language capabilities

The following codes for terminal profiles have been assigned:

6/0 Alphamosaic profile 1 of this Annex which corresponds to ETS 300 072

6/1 Alphamosaic profile 2 of this Annex which corresponds to ETS 300 072

6/2 Alphamosaic profile 3 of this Annex which corresponds to ETS 300 072

6/3 Alphamosaic profile 4 of this Annex which corresponds to ETS 300 072

6/4 Alphamosaic Chinese profile 5 of this Annex

6/5 Reserved for Alphamosaic profiles

6/6 Non-final capability byte indicator

6/7 Terminal configuration delimiter

6/8 Geometric profile x1 of this Annex which corresponds to ETS 300 073

6/9 Geometric profile x2 of this Annex which corresponds to ETS 300 073

6/10-6/15 Reserved for future Geometric profiles

7/0 Any photographic profile

7/1 Reserved for CEPT-DPCM image coding profile (ETS 300 072 Part 3, Appendix A)

7/2 Reserved for CEPT-ADCT image coding profile (ETS 300 072 Part 3, Appendix B)

7/3 Greek capability

7/4 Arabic capability

7/5 Reserved (Chinese capability)
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7/6 Hebrew capability

7/7 Cyrillic capability

7/8-7/13 Reserved for future use

7/14 ASCII profile introducer

The following byte from columns 4-7 specifies the ASCII capabilities and the following ASCII capabilities have been
reserved:

4/1 Reserved for VT52

4/2 Reserved for VT100-Series

4/3 Reserved for VT200-Series

4/4 Reserved for Teletype

4/5 Reserved for VT300-Series

4/6-7/13 Reserved

7/14 Allocated for private use

7/15 Escape code. The following bytes (Cap. bytes) from columns 4-7 specify additional terminal
capabilities by using a bitwise identification (Cap. bits) in the following way:

The Telesoftware capability bit and the Transparent mode capability bit shall be used to identify the use of these data
types associated with the profiles. Subclause C.6.2 gives codes that are used to identify SRM conformance to ETS 300
074 (Transparent data) and ETS 300 075 (Processable data).

Cap. byte 1 – 1 0/1 0 1 1 1 1

Extension bit
if b6 = 1, more Cap. bytes follow
if b6 = 0, last Cap. byte

Reserved

Telesofware capability

Transparent mode capability

80 characters capability

Chipcard capability

Cap. byte 2 – 1 0/1 0 1 1 1 1

Extension bit
if b6 = 1, more Cap. bytes follow
if b6 = 0, last Cap. byte

Reserved

To be defined
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The end of the TFI sequence shall be determined either:

– by the code 4/0; or

– by the last Cap. byte (extension bit set to 0), except when the non-final capability byte indicator is used.

The non-final capability byte indicator has the value 6/6 and shall be the very first byte of the ETSI data syntax terminal
identification response.

For a terminal supporting only the ETSI data syntax, the non-final capability byte shall immediately follow the US 2/0
sequence. The non-final capability indicator indicates that the capability byte shall not be the final byte of the TFI. The
end of the TFI sequence shall then be 4/0.

If a terminal supports more than one alpha-mosaic, ASCII, geometric, photographic or special profile, it may send the
codes assigned to each profile it supports. If a terminal sends more than one code for the same display mode it shall be
capable of handling the switching sequences defined in Annex C, clause 5 of ETS 300 072.

The first alpha-mosaic profile shall identify the preferred profile.

Examples:

a) US 2/0 6/1 4/0: alphamosaic profile 2

b) US 2/0 6/0 6/9 7/15 4/6 = – 1 0 0 0 1 1 0

Alphamosaic profile 1 with geometric profile x2, transparent mode and 80 character capability.
NOTE – In the above examples throughout this subclause, the most significant bit is represented by the symbol “–”. It

corresponds to the parity bit in a 7-bit environment and is not defined in an 8-bit environment.

C.6.4 Audio capabilities

When receiving a profile request US 2/0 4/0, the terminal supporting an audio capability shall issue, together with the
other codes used for identifying profiles or parts of the SRM, one or more audio conformance code(s) followed by one
or more couple(s) of octets indicating respectively the algorithm supported and the audio bitrate.

The audio conformance codes have been assigned as follows:

5/0 Audio capability, block mode (as described in ETS 300 149)

5/1 Audio capability with framing (as described in CCITT Recommendation H.221).

Algorithm identification:

3/0 PCM A-law described in CCITT Recommendation G.711

3/1 PCM µ-law described in CCITT Recommendation G.711

3/2 ADPCM described in CCITT Recommendations G.721/G.723

3/3 sub-band ADPCM described in CCITT Recommendation G.722

3/4 RPE-LTP coding method (I-ETS 300 036)

3/5 near instantaneous (CCITT Recommendation J.41)

3/6 sub-band ADPCM (CCITT Recommendation J.42)

3/7 MPEG Audio (ISO 11172-3)

3/8-3/14 reserved for future use

3/15 forbidden (CCITT terminator code for alphamosaic facility)

Bitrate audio coding:

3/0 8 kbit/s

3/1 16 kbit/s

3/2 24 kbit/s

3/3 32 kbit/s

3/4 40 kbit/s

3/5 48 kbit/s

3/6 56 kbit/s

3/7 64 kbit/s
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3/8 13 kbit/s (I-ETS 300 036)

3/9 2.4 kbit/s (provisional)

3/10 4.8 kbit/s (provisional)

3/11 128 kbit/s (provisional)

3/12 192 kbit/s (provisional)

3/13 384 kbit/s (provisional)

3/14 256 kbit/s (provisional)

3/15 forbidden (CCITT terminator code for alphamosaic facility).

Example:

When receiving a profile request, a terminal which conforms to the alpha-mosaic, geometric and photographic parts of
the SRM and which supports the audio capability in block mode using PCM A-law 64 kbit/s or ADPCM 32 kbit/s shall
transmit:

US 2/0 4/1 4/2 4/3 5/0 3/0 3/7 3/2 3/3 4/0

C.6.5 Modem capability

When receiving a profile request US 2/0 4/0, the terminal supporting the modem capability shall issue together with the
other codes used for identifying profiles or parts of the SRM, or an audio capability, the modem conformance code
followed by one or more byte(s) in order to indicate the type of modems supported by the terminal.

The modem conformance code has been assigned as follows:

5/2 modem capability

Each byte following the modem conformance code shall take one of the following values:

3/0 not applicable or unknown capability (default)

3/1 no modem used

3/2 modem running in asynchronous mode, according to the following specification:

4/0 reserved code (ETSI termination code)

4/1 unknown speed (default)

4/2 modem according to CCITT Recommendation V.21

4/3 modem according to CCITT Recommendation V.22

4/4 modem according to CCITT Recommendation V.22 bis

4/5 modem according to CCITT Recommendation V.23

4/6 modem according to CCITT Recommendation V.32

4/7 modem according to CCITT Recommendation V.32 bis

4/8 modem according to CCITT Recommendation V.26 ter

4/9 modem according to ITU-T Recommendation V.34

4/10-4/13 reserved codes

4/14 reserved code for non-CCITT modem

4/15 reserved code

3/3 modem running in synchronous mode, according to the following specification:

4/0 reserved (terminator code)

4/1 unknown speed (default)

4/2 modem according to CCITT Recommendation V.26 bis

4/3 modem according to CCITT Recommendation V.26 ter

4/4 modem according to CCITT Recommendation V.27 ter

4/5 modem using the modulation technique described in CCITT Recommendation V.29

4/6 modem according to CCITT Recommendation V.32

4/7 modem according to CCITT Recommendation V.32 bis
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4/8 modem according to CCITT Recommendation V.17

4/9 modem according to CCITT Recommendation V.22

4/10 modem according to CCITT Recommendation V.22 bis

4/11 modem according to ITU-T Recommendation V.34

4/12-4/13 reserved codes

4/14 reserved code for non-CCITT modem

4/15 reserved code

3/4 modem using an embedded error correction or compression mechanism, whose type is (are)
identified by the following byte(s):

4/0 reserved (terminator code)

4/1 unknown mechanism

4/2 correction mechanism as described by CCITT Recommendation V.42

4/3 compression mechanism as described by CCITT Recommendation V.42 bis

4/4-4/15 reserved codes.

The compression or correction mechanism only applies to the immediate preceding defined modem type. In this case, the
asynchronous or synchronous type of any additional modem shall be repeated.

Example:

When receiving a profile request, a terminal which conforms to alphamosaic profile 3 and may use either a V.23 modem,
or a V.32/V.42 modem, or a V.27 ter modem shall transmit:

US 2/0 6/2 5/2 3/2 4/5 3/3 4/6 3/4 4/2 3/3 4/4 4/0

3/5-3/14 reserved

3/15 forbidden (CCITT terminator code for alphamosaic facility).

C.6.6 Photographic capabilities

When receiving a profile request US 2/0 4/0, the terminal supporting a photographic capability shall issue, together with
the other codes, the photographic conformance code.

The photographic conformance code has been assigned as follows:

5/5 photographic conformance code.

This conformance code may be followed by one or more codes identifying the profile(s) in use:

3/0 reserved

3/1 compatible photographic profile P1 (CIF, sequential)

3/2 compatible photographic profile P2 (P1 + 2-1-1 sequential)

3/3 compatible photographic profile P3 (P2 + 4-2-2 sequential)

3/4 compatible photographic profile P4 (P3 + spectral selection c mode)

3/5 compatible photographic profile P5 (P4 + successive approximation progressive mode)

3/6-3/13 reserved

3/14 private choice of photographic profile PPRIV

3/15 forbidden (CCITT terminator code for alphamosaic facility).

For a given profile, it is possible to indicate if the terminal has a specific display capability whose type is identified by
the following byte:

4/0 reserved (terminator code)

4/1 monochrome capability

4/2 T.4 decoding facility

4/3 T.6 decoding facility

4/4-4/15 reserved.
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It is assumed that, in absence of any additional information, the terminal has a colour display capability. In addition, a
monochrome terminal shall always be able to process received colour information and to have it displayed in
monochrome.

Example:

When receiving a profile request, a terminal which conforms to alphamosaic profile 4 together with photographic P1
(colour and T.4 decoding facility) and photographic P2 (monochrome and T.6 decoding facility) shall transmit:

US 2/0 6/3 5/5 3/1 4/2 3/2 4/1 4/3 4/0

C.6.7 Terminal configuration delimiter

A given Videotex terminal may consist of several Videotex logical terminals.

Each logical terminal may have several characteristics: profiles, modem, etc.

The terminal configuration delimiter is used to delimit logical terminals within one single physical terminal.

When receiving a profile request US 2/0 4/0, the terminal may transmit a list of supported logical terminals. In this list,
the logical terminals shall be delimited with the character 6/7.

Example:

(In this example, the character “/” is used to represent the terminal configurations delimiter):

– alphamosaic profile 4: 6/3;

– alphageometric profile 1, x2/alphageometric profile 2, x1: 6/0 6/9 6/7 6/1 6/8;

– alphamosaic profile 4 / VT100, photographic profile P1: 6/3 6/7 7/14 4/2 5/5 3/2.

NOTE – The Videotex service may switch the terminal into a specific configuration by issuing the mechanism from
ETS 300 072, Annex C, clause 5.

C.6.8 Non-Latin language capability

Several codes in the range 7/3-7/7 are reserved to express the non-Latin language capability.

In order to indicate that a given alphamosaic profile is to be used with a non-Latin language, the alphamosaic profile
code shall be immediately followed by one single non-Latin language capability code.

Example 1:

A terminal supporting alphamosaic profile 1, alphamosaic profile 3 for both Greek and Chinese and a chip card
capability shall transmit:

US 2/0 6/0 6/2 7/3 6/2 7/5 7/15 4/1

Example 2:

A terminal supporting two configurations: a first one consisting of alphamosaic profile 4 and Greek profile 2; a second
configuration consisting of a Chinese profile 2 with a chip card capability shall transmit:

US 2/0 6/3 6/1 7/3 6/7 6/1 7/5 7/15 4/1

Example 3:

A terminal supporting three configurations:

– configuration 1: alphamosaic profile 1 with chip card;

– configuration 2: alphamosaic Greek profile 2 with telesoftware;

– configuration 3: alphamosaic profile 4;

shall transmit:

US 2/0 6/6 6/0 7/15 4/1 6/7 6/1 7/3 7/15 4/8 6/7 6/3 4/0

C.6.9 Determination of the terminal current profile and capabilities

In the context of a multistandard Videotex network, it could be useful to determine the terminal profile and capabilities
currently in use.



Recommendation T.101     (11/94) 573

To request the terminal current profile and capabilities, the sequence US 2/0 4/15 4/0 is transmitted to the terminal.

Host Terminal

  … Current profile Command: US 2/0 4/15 4/0  - - - - - - - - - >

<- - - - US 2/0 x/y...x/y Z; TFI response…

The terminal shall reply with the sequence US 2/0 followed by a series of bytes (x/y) from the columns 4 to 7 of the code
table and terminated by Z which is the code 4/0, except in some cases when the escape code (7/15) is used (see C.6.3).
Intermediate codes identify the terminal current profile and capabilities. In this case the terminal configuration delimiter
(6/7) shall never be used.

Example:

A terminal which supports the three following configurations:

– Configuration 1 – Alphamosaic profile 1 with chip card capability;

– Configuration 2 – Alphamosaic profile 4 and alphamosaic profile 2 with Greek capability;

– Configuration 3 – Alphamosaic profile 3.

shall respond

for configuration 1 in use: US 2/0 6/0 7/15 4/1

for configuration 2 and profile 4 in use: US 2/0 6/3 4/0

for configuration 2 and profile 2 with Greek capability in use: US 2/0 6/1 7/3 4/0

for configuration 3 in use: US 2/0 6/2 4/0.

C.7 Defaults

If no response is received from a terminal within a specified time (depending upon the transmission network being used),
then the basic terminal used within that network is assumed.

C.8 Formal description of the terminal response

C.8.1 Introduction

This formal grammar is a description of the TFI response.

C.8.2 Notation used

<symbol> non-terminal
<a/b> terminal: a, b = 0..15
<symbol>* 0 or more occurrences
<symbol>+ 1 or more occurrences
<symbol>O optional (0 or 1 occurrences)
<symbol-1> := <symbol-2> symbol-1 has the syntax of symbol-2
<symbol-1> | <symbol-2> symbol-1 or alternative symbol-2
[comment] explanation

C.8.3 Formal description of the terminal requests and response

TFI-global-request ::= 1/15 2/0 4/0
TFI-current-prof-request ::= 1/15 2/0 4/15 4/0

TFI-response ::= 1/15 2/0 <response>
response ::= <response-et> | <response-ci>
response-et ::= <response-66> | <old-response>
response-66 ::= 6/6 <response-n> 4/0
response-n ::= <config-1> <config-n>*
[In case of a response to a TFI-current-prof-request, "response-n" shall be restricted to:
response-n ::= <config-1>]
config-1 ::= <response-1> <cap-bytes>O
response-l ::= <ds-II-prof> <com-prof>O
config-n ::= 6/7 <config-1>
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old-response ::= <response-1> <config-p>*,<caps-bits-or-end>

[In case of a response to a TFI-current-prof-request, "old-response" shall be restricted to:

old-response ::= <response-1><caps-bits-or-end> ]

config-p ::= 6/7 <response-1>

response-ci ::= 5/4 <ds-list> <com-prof>O <end of resp>

ds-II-prof ::= <srm>*<etsi-prof>O

etsi-prof ::= <alpham-prof>+<geom-prof>*<cept-photo-prof>*<ascii-prof>O

[In case of a response to a TFI-current-prof-request, only one occurrence of <alpham-prof> shall appear and only one
occurrence of <geom-prof> and/or only one occurrence of <cept-photo-prof> may appear ]

com-prof ::= <audio-prof>O <photo-prof>O <9281-switch>O 
<modem-prof>O <VEMMI>O

audio-prof ::= <audio-intro> <audio-alg-and-rate>

audio-intro ::= 5/0 | 5/1

audio-alg-and-rate ::= 3/x 3/y [x=0..7, y=0..14]

photo-prof ::= 5/5 <photo-id>+

photo-id ::= 3/x <monochrome>O [x=0..14] <T.4decoding>O <T.6decoding>O

monochrome ::= 4/1

T.4decoding ::= 4/2

T.6decoding ::= 4/3

9281-switch ::= 5/6

VEMMI ::= 5/7

cap-bits-or-end ::= <cap-bytes> | <end of resp>

ds-list ::= <ds-I-list>O <ds-II-list> <ds-III-list>O

ds-l-list ::= 3/1 <ds-I-prof> 3/15 [for the description of <ds-I-prof>, refer to 
CCITT Recommendation T.101, Annex B]

ds-II-list ::= 3/2<response-n> 3/15

ds-III-list ::= 3/3 <ds-III-prof> 3/15 [for the description of <ds-III-prof>, refer to 
CCITT Recommendation T.101, Annex D]

srm ::= 4/x [x=1...11]

end-of-resp ::= 4/0

alpham-prof ::= 6/x <Non-Latin-language>O [x=0..4]

Non-Latin-language ::= 7/x  [x=3,7]

geom-prof ::= 6/8 | 6/9

cept-photo-prof ::= 7/0 | 7/1 | 7/2

ascii-prof ::= 7/14 <ascii-prof-id>+

[In case of a response to a TFI-current-prof-request, only one occurrence of <ascii-prof-id> shall appear]

ascii-prof-id ::= 4/x  [x=1..5]

cap-bytes ::= 7/15 <cap-byte-1> <cap-byte-2>O

modem-prof ::= 5/2 <modem-type>+

[In case of a response to a TFI-current-prof-request, only one occurrence of <modem-type> shall appear]

modem-type ::= <default> | <nil> | <modem-list>

default ::= 3/0

nil ::= 3/1

modem-list ::= <asyn> | <syn>

asyn ::= 3/2 4/x <cc>O [x = 1...9]

syn ::= 3/3 4/x <cc>O [x = 1...12]

cc ::= 3/4 4/x [x = 1...3]
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Part 11 – Timing Control
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C.1 Introduction

When displaying data on a terminal, it may be desirable to introduce certain timing controls such as the instruction to
wait for a specified period before continuing the display of data. These controls are coded in Control Videotex
Presentation Data Elements (Control VPDE) in the following form:

US 2/4 < control identifier > < data >

The Control Identifier determines the type of control and may be followed by optional data. The following Control
Identifier has been coded:

2/1 : WAIT

The remaining codes for the Control Identifier are for future standardization.

C.2 Wait

The Wait Control VPDE is coded as follows:

US 2/14 2/1 < period >

The period specifies the wait time, in tenths of a second, to be observed between the decoding of the Wait Control
VPDE and the start of the execution of the VPDE following the Wait Control VPDE. Data received during a wait period
is stored in the terminal after it has been scanned for the inclusion of a General Display Reset (Part 8, C.3.3) or a Service
Break to Row X (Part 8, C.3.3). If a General Display Reset is detected the wait period is terminated and all the data
stored in the terminal between the start of the wait and the detection of the General Display Reset is deleted. The General
Display Reset is executed immediately.

If a Service Break to Row X is detected it is executed as soon as possible. The original wait will then continue. No data
stored in the terminal is deleted.

The period is decimally coded, most significant digit first, by codes in the range 3/0 to 3/9 inclusive and is terminated by
the code 3/11.

A Wait Control VPDE indicating a wait period of 30 seconds would be coded as follows:

US 2/14 2/1 3/3 3/0 3/0 3/11



576 Recommendation T.101     (11/94)

Appendix  I
(to Part 11 of Annex C of Recommendation T.101)

Videotex Service Reference Model: Conformance

To conform to Data Syntax II a selection o specific facilities which should be supported by all services have been made.
The degree to which a service implements these facilities is determined by the service profile. The service profiles in use
are described in Appendix II

The rules for transcoding between the recognized profiles are for further study.

The following definitions apply:

RECOGNIZE: Means to determine the syntactic form but not necessarily the semantics of a code sequence.

EXECUTE: Means to process a code sequence to allow the display of information conveyed by the code sequence and
by subsequent code sequences.

PRESENT: Means to display the information conveyed by a code sequence and in the case of a control function, to
display information affected by the control function.

Part 0 – general

All Videotex Presentation Control Elements (VPCEs) shall be recognized (see Part 0, C.1.1.1)

Part 1 – Alphamosaic Displays

I.1.1 Alpha-numeric characters

I.1.1.1 Simple Alpha-numeric characters

The Latin primary set of graphic characters ( Part 1, Table C.8), excluding character positions 2/3, 2/4, 4/0, 5/11 to 5/14,
6/0 and 7/11 to 7/14 (which may be presented using fall-back characters) shall be recognised and presented.

Terminals with a Greek character capability shall recognise and present the Greek primary set of graphic characters
(Part 1, Table C.13).

I.1.1.2 Extended Alpha-numeric characters

All Alpha-numeric characters of the repertoire (see Part 1, C.2.1.1) shall be recognized and presented.

I.1.2 Mosaic and other characters

I.1.2.1 Simple Mosaic and other characters

The block-mosaic character (see Part 1, C.2.1.2) shall be recognized and presented.

I.1.2.2 Extended Mosaic and other characters

All mosaic, line drawing and miscellaneous characters of the repertoire shall be recognized and presented.

I.1.3 Format Effectors

I.1.3.1 Simple format effectors

The following format effectors; APB, APF, APD, APR, APU, CS and APH shall be recognized and executed.
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I.1.3.2 Extended format effectors

All format effectors shall be recognized and executed (see Part 1, C.2.2)

I.1.4 Attribute Controls

I.1.4.1 Parallel attribute controls

The following shall be recognized and presented:

– Foreground colours;

– Background colours;

– Start lining and stop lining;

– Normal size;

– Double height;

– Double width;

– Double size;

– Flash and steady;

– Conceal display and stop conceal;

– Inverted polarity and normal polarity;

– Start box and end box.

I.1.4.2 Serial attribute controls

The following shall be recognised and presented:

– Alpha and Mosaic foreground colours;

– New background and black background;

– Start lining and stop lining;

– Normal size and double height;

– Flash and steady;

– Conceal Display and Stop Conceal;

– Start box and end box.

I.1.4.3 Extended attribute controls

The following parallel and serial attribute controls shall be recognized and presented:

– Flash states – Flash, Steady, Inverted Flash and Reduced Intensity Flash

– Flash rates – Normal Flash, Fast Flash (three phases), Increment Flash and Decrement Flash

– Marking

NOTE – The fall back for Flash rate and Flash state is Normal Flash. The fall back for Marking is Non-Marking.

I.1.4.4 Full Row attribute controls

The following shall be recognized and presented:

– Foreground Colours;

– Background Colours;

– Lining;

– Normal Size;

– Normal Flash;
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– Steady;

– Invert;

– Window;

– Conceal;

– Protecting.

NOTE – The fall back for Protecting is Non-Protecting.

I.1.4.5 Full Screen Attribute Controls

The following shall be recognized and presented:

– Background Colour

I.1.4.6 Scrolling

I.1.4.6.1 Simple Scrolling

Implicit scrolling shall be executed.

I.1.4.6.2 Extended Scrolling

The definition of one scrolling area shall be recognized and executed.

Implicit and explicit scrolling shall be recognized and executed.

I.1.5 Device controls

All device control functions shall be recognized (see Part 1, C.2.4).

Cursor On and Cursor Off shall be executed.

I.1.6 Coding Structure

7-bit or 8-bit coding shall be executed.

I.1.7 Invocation of Character Sets

The invocation of character sets for the 7- or 8-bit environment as appropriate shall be executed (see Part 1, C.3.1.2
and C.3.1.3).

I.1.8 Designation of Character Sets

The designation of 4 fixed character sets shall be executed (see Part 1, C.3.4.3).

Note that no designation sequence is required for the set as this is fixed, as long as only Latin based characters are used.

I.1.8.1 For terminals with a Greek character capability, designation of the Greek primary set shall be executed (see
Part 1, C.3.4.4).

I.1.8.2 For terminals with an Arabic character capability, designation of the Arabic primary set shall be executed (see
Part 1, C.3.4.5).

I.1.8.3 For terminals with a Hebrew character capability, designation of the Hebrew secondary set shall be executed
(see Part 1, C.3.4.6).

I.1.8.4 For terminals with a Chinese character capability, designation of the Chinese multibyte primary set shall be
executed (see Part 1, C.3.4.7).

I.1.9 Colour Table Controls

The invocation of four colour tables shall be recognized and executed (see Part 1, C.3.5.6).
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Part 2 – Geometric displays

Conformance to the Geometric Display is defined in Part 2.

Part 3 – Photographic displays

I.3.1 General

All header and transfer units (see Part 3, C.2, C.3 C.4 and C.5) shall be recognized.

For further study.

Part 4 – Define DRCS

I.4.1 Designation and Identification

The designation of one DRCS set shall be executed (see Part 4, C.5).

NOTE – The library identification of the DRCS set is given in the down loading sequence.

The default Identify Character Set (ICS) (see Part 4, C.2.1) shall be executed.

I.4.2 Character Matrices

I.4.2.1 Preferred Character Matrices

Select Dot Composition (SDC) type 2 (see Part 4, C.2.2.2) shall be executed for the following character matrices:

12 × 10    6 × 10    6 × 5

12 × 12    6 × 12    6 × 6

I.4.2.2 8 dot type Matrices

8 × 10    4 × 10    4 × 5

The 8 dot type matrix set may be implemented as an alternative but where this is done the means shall be provided
within the system for translating from and to systems having character matrices of a 12 × 10 type and its derivatives.

I.4.3 Bits Per Dot

I.4.3.1 Basic DRCS

Basic DRCS shall be executed and presented (see Part 4, C.2.2.2)

I.4.3.2 Colour DRCS

Colour DRCS shall be executed and presented with 4 and 16 colours per character (see Part 4, C.2.2.2), but 4 colour
DRCS is acceptable for a transitional period.

I.4.4 Coding Method

The direct coding method shall be executed (see Part 4, C.2.3).
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I.4.5 Addressing Capability

One DRCS set of 94 characters of basic DRCS shall be executed and presented.

NOTE – The presentation of the characters will be dependant upon the capabilities of the display device.

Part 5 – Define COLOUR

I.5.1 Structure of the Colour Map

I.5.1.1 Size

The colour map shall consist of 32 colours (see Part 5, C.2).

I.5.1.2 CLUTs

Four fixed CLUTs (each of 8 colours) shall be executed and presented.

I.5.1.3 DCLUTs

Two DCLUTs shall be executed and presented:

– one for 4 colour DRCS;

– one for 16 colour DRCS.

I.5.2 Definition

The RGB loading method shall be executed (see Part 5, C.3.3.2).

I.5.2.1 Colour Map

The definition of colours 16 to 31 of a single colour map (ICT 2/0 2/0) shall be executed (see Part 5, C.3.1).

I.5.2.2 DCLUTs

The definition of a single DCLUT for use with 4 colour DRCS (ICT 2/2 2/0) shall be executed (see Part 5, C.3.1).

I.5.2.3 Resolution

A Select Unit Resolution (SUR) of 4 for the colour map shall be executed (see Part 5, C.3.1).

A Select Unit Resolution (SUR) of 5 for the DCLUT for use with 4 colour DRCS shall be executed (see Part 5, C.3.1).

I.5.2.4 Reset

Part 6 – Define FORMAT

I.6.1 Coding

All codings of Define FORMAT shall be recognized.

I.6.2 Format and Wrap-around

I.6.2.1 Simple

A format of 24 rows of 40 columns shall be presented with automatic wrap-around.

I.6.2.2 Extended

A format of 20 rows (US 2/13 4/2) of 40 columns shall be presented (see Part 6, C.2).

The wraparound ON and OFF commands (see Part 6, C.2) shall be executed.
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Part 7 – Transparent Data

Not Applicable.

Part 8 – Reset

All reset sequences shall be recognized (see Part 8).

All those which affect the implemented display modes shall be executed.

Part 9 – Processable Data

Conformance to Processable Data is defined in Part 9.

Part 10 – Terminal Facility Identifier

Conformance to the Terminal Facility Identifier is defined in Part 10.

Part 11 – Timing Control

All timing control shall be executed (see Part 11).

Appendix  II
(to Part 11 of Annex C of Recommendation T.101)

Videotex Service Reference Model: Profiles

Recognized Profiles

The following profiles are recognized for existing Videotex services using Data Syntax II.

II.1 Profile 1

This is the profile including the first horizon (see Figure 1 of the Recommendation). It uses 7-bit coding and satisfies the
following parts of the conformance requirements described in Appendix I:

Part 0 General

Part 1 Alphamosaic Displays (8-bit coding)

Part 4 Define DRCS (except C.4.2.2)

Part 5 Define Colour

Part 6 Define Format

Part 8 Reset

Part 10 Terminal Facility Identifier

II.2 Profile 2

This is the profile of a service which implements only parallel attribute controls and extended format effectors.

It uses 7-bit coding and satisfies the following parts of the conformance requirements described in Appendix I:

Part 1 Alphamosaic displays

The following paragraphs only:

I.1.1.1 Simple alpha-numeric characters
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I.1.1.2 Extended alpha-numeric characters

The alpha-numeric repertoire should be recognized. Wherever a particular graphic character cannot
be presented exactly, a fallback presentation shall be shown instead. The fallback presentation
should, by preference, be an approximation of the intended graphic.

I.1.2.1 Simple mosaic and other characters

I.1.3 Format effectors

I.1.4.1 Parallel attribute controls

NOTES

1 Background colour controls, start lining and stop lining require a space when used with alpha-numeric
characters.

2 Start Box and End Box require a space.

3 Double Height and Double Size controls cannot be used on adjacent rows.

I.1.4.6.1 Implicit scrolling of the whole screen

I.1.5 Device controls

I.1.6 Coding structure -7-bit coding

I.1.7 Invocation of character sets

I.1.8 Designation of non-Latin Character Sets (for terminals with corresponding capability)

I.1.8.1 Designation of a Greek Character set (for terminals with the Greek Characters capability)

I.1.8.2 Designation of an Arabic Character set (for terminals with the Arabic Characters capability)

The terminals with the Arabic Characters capability may be in one of the following states:

• Latin state with the Latin primary set as G0, the Latin secondary state as G2 and the second
mosaic supplementary set as G1;

• Arabic state with the Arabic primary set as G0 and the second mosaic supplementary set as G1;

• Arabic – Latin state with the Arabic primary set as G0, the Latin primary set as G1, the Latin
secondary set as G2 and the second mosaic supplementary set as G3;

• Latin – Arabic state with the Latin primary set as G0, the Arabic primary set as G1, the Latin
secondary set as G2 and the second mosaic supplementary set as G3.

I.1.8.3 Designation of an Hebrew Character set (for terminals with the Hebrew Characters capability)

I.1.8.4 Designation of a Chinese multibyte Character set (for terminals with the Chinese Characters
capability)

Part 6 Format and wraparound

The following paragraph only:

I.6.2.1 Simple format and wrap-around

II.3 Profile 3

This is the profile of a service which implements only serial attribute controls and simple format effectors.

It uses 7-bit coding and satisfies the following parts of the conformance requirements described in Appendix I:

Part 1 Alphamosaic displays

The following paragraphs only:

I.1.1.1 Simple alpha-numeric characters

I.1.2.1 Simple mosaic and other characters
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I.1.3.1 Simple format effectors

I.1.4.2 Serial attribute controls (excluding Stop Conceal)

NOTE – Attribute controls usually require a space.

I.1.5 Device controls

I.1.6 Coding structure – 7-bit coding

I.1.7 Invocation of character sets

I.1.8 Designation of Greek Character Sets (for terminals with a Greek character capability)

Part 6 Define Format

The following paragraph only:

I.6.2.1 Simple format and wrap-around

II.4 Profile 4

This is the profile of a service which implements only serial attribute controls and extended format effectors.

It uses 7-bit coding and satisfies the following part of the conformance requirements described in Appendix I:

Part 1 Alphamosaic displays

The following paragraphs only:

I.1.1.1 Simple alpha-numeric characters

I.1.2.1 Simple mosaic and other characters

I.1.3 Format effectors

I.1.4.2 Serial attribute controls (excluding Stop Conceal)

NOTE – Attribute controls usually require a space.

I.1.5 Device controls

I.1.6 Coding structure – 7-bit coding

I.1.7 Invocation of character sets

I.1.8 Designation of Greek Character Sets (for terminals with a Greek character capability)

Part 6 Define Format

The following paragraph only:

I.6.2.1 Simple Format and wrap-around

II.5 Profile 5

This is the profile of a service which implements only parallel attribute controls and extended format effector controls

It uses 7-bit coding and satisfies the following part of the conformance requirements described in Appendix 1:

Part 0 Recognizes DRCS header only

Part 1 Alpha mosaic display

The following paragraphs only:

I.1.1.1 Primary set of graphic characters

The general currency symbol $ is replaced by the Chinese currency sign ¥.

I.1.1.2 Extended alpha numeric characters

I.1.1.3 Chinese coded ideogram set for communication

I.1.2.1 Mosaic set

Only the second supplementary set of mosaic in Annex C applies.
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I.1.3 Format effectors

I.1.4.1 Parallel attribute controls

I.1.4.4 Full row attributes

The following shall be recognised and presented:

• Foreground colour

• Background colour

• normal flash

• lining

• invert polarity

• steady

• conceal

• box

I.1.4.5 Full screen attributes

The following shall be recognised and presented:

• background colour

I.1.4.6.1 Implicit scrolling of the whole screen

I.1.5 Device controls

Only the cursor control is used.

I.1.6 Coding structure – 7-bit coding

I.1.8 Designation of the Chinese Videotex Character set (for designation of the character set, see C.3.4.7
of T.101 Annex C, Part 1)

I.4.1 Designation and identification

I.4.2 Character matrices

I.4.2.1 Selectable character matrices

I.4.3.1 Basic DRCS

I.4.4 Coding: direct coding is used

I.4.5 Addressing capability

Rach DRCS set can contain 94 addressed characters.

Part 6 Define Format

The following paragraph only:

I.6.2.1 Simple format and wraparound

II.6 Switching between Videotex Profiles

Switching to a given profile is made effective when receiving the sequence ESC 2/5 4/4 <profile> 4/0, where <profile>
is a parameter indicating which profile is to be taken into account.

<profile> identifier:

– either a single profile within a display mode; or

– a combination of profiles, one and only one per display mode.

In the alphamosaic display mode, the following values are used:

6/0 alphamosaic profile 1

6/1 alphamosaic profile 2

6/2 alphamosaic profile 3

6/3 alphamosaic profile 4

6/4 alphamosaic profile 5
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