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Functional Specification for Btx Terminals

1.0 PREAMBLE

This document "Functional Speqi{ication for Bildschirmtext (BTX) Terminals™ is
the follow-on document to "Specification of a Basic Videotex Terminal operating to
the European Videotex Service”, published by FTZ T 24-1, Darmstadt.

f, The "Functional Specification” is available in form of a "loose-sheet-binder” and
is kept.up-to-date by ad@rtions and amendments which, if of a technical nature,
will be issued by Sub-working Group 1 wStandardization of Bildschirmtext”.

i This document has been published and released in the "Amtsblatt des Bundesmini-
sters fuer das Post- und. Fernmeldeuwesen” (0fficial Gazatte of the Federal Minister
of Posts and Telecommunications).

%
2

In addition new sections or new versions will ba announced in thae "Amtsblatt des
Bundesministers fuer das Post- und Fernmeldewasen™.

- - N - )
._J/his is the second version of the document. It contains somae arror corrections and
;Jr; number of amendments to the first version.

Corrections concerning technical issues, which have already been published within
the Subworking Group 1 nStandardization of Bildschirmtext™, are additionally
listed in Annex 1.7.

* *_yThe amendments mainly concern Chapters 2.7, 3.6, 11, 12 and a number of annexes
;~ have been added. :

While most annexes contain additional clarifications and examples the Annexes 7 to
9 are of a different kind. !

Annex 7 gives a survey of the presentation level options which may be incorporated
in terminals more sophisticated then the basic terminal. Annexes 38 and 9 give
additional information for editing terminals. The documents mentioned in these
Annexes may be seen as an integral part of this specification but, are issued
separately to persons asking for them explicitly.

For terminal manufacturers a layer 6 test concept which allows to,_ check the
correct processing of the functions is provided by the Deutsche Bundespost. The
procedure of accessing the test data base will be announced.

Copies of the "Eunctional Specification for Bildschirmtext Terminals™ can be
obtained from the "pruckschriftenverwaltung” {publications office) of the Fern-—
meldatechnisches Zentralamt.

A fee of DM 20.-- is payable for the document. The fee covers all Annexes. Updates
fﬁ>will be distributed automatically to the owners of this document until a complete
\) new version is announced.
s Formal responsibility for the compilation and updating of the document lies with
i the Fernmeldetechnisches Zentralamt, Referat 125, Postfach 50 00, D-6100 Darm-

stadt, Federal Republic of Germany.
VR
)

Versfon 2
December 1933 » FTZ Darmstadt 725 Page 1
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Functional Specification.for Btx Terminals

2.0 GENERAL

2.1 PURPOSE - AND SCOPE OF THIS FUNCTIONAL SPECIFICATION

The purpose of this document is to enable manufacturers of Bildschirmtext

terminals to desion terminals capable of displaying the offered information pages
in a functionally correct manner. 1

Additionally, all electrical, mechanical and functional reguirements to which
terminals intended for the basic. Bildschirmtext service must conform to obtain
certification, are defined. ) .

While the electrical and mechanical requirements are mainly specified in regu;
lations of other organisations and bodies and have been included in this document

for information only, the functional requirements are described in detail partic— .

vlarly in Chapters 4, 8 and 9. The decoder must be capable of processing these
functions which correspond to the facilities of the Bildschirmtext servica. This
document does not contain any specifications as to.the variations in represen—
tation on the screen brought about by the design and quality of the display

elements nor does it contain any regulations regarding +he subjective assessment .

of the display characteristics.

Furthermoré. this document does not affect any of the legal conditions for the use

of telecommunication equipment specified in other official publications/regula-
tions.

The minimum functions to be implemented in Bi ldschirmtext terminals are described.
Manufacturers are free to incorporate additional functions, i¥ they so wish..

Editing terminals comprise additional functions which are dealt with in Chapter 9,
10 and Annexes 8 and 9.

Version 2
December 1983 FTZ Darmstadt T25 ’ Page ¢
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2.2 STRUCTURE OF THE BILDSCHIRNTEXY SERVICE

The Bildschirmtext service of the Deutsche Bundespost which conforms to the CEPT
stondard has the following structure:

User terminals for the retrieval of information, the input of repli2s and the
generation of messages for the message sarvice, and aditing terminals for

information providers. There are privately owned terminals and Deutsche
Bundespost—ouned public terminals.

Local Bix Exchanges supply regional users with pages stored in the database
and are equipped with ports to both the user system and thae message service.
The Exchanges are also provided with tha gateway function for access to
external computers and with an editor for the editing of pages. The local
Exchange automatically forwards the pages to tha Btx control centre.

Btx control centre with the: centralized database for all pages and user
records. .

External computers with databases for transaction processing or internal Btx
applications.

Following editing facilities are provided:

On-line Editor of the Btx Exchange which allous for T
- composition of pages by single character input by the user

- transfer of precomposed pages to the Btx Exchange as datablock.
On-line editing employs the reflected copy mode (75 or 1200 bits/sec).

Bulkupdating which allows for automatic input of pages to the database without
user guidance (Annex 9) employing the error correction procedure described in
Chapter 4 (75 or 1200 bits/sec).

Pages edited in bulk update format may also be delivered to the Deutsche
Bundespost in form of a magnetic tape (Annex 9).

Version 2 .
:Decembaer 1983 FTZ Darmstadt 725 L Page ¥
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Functional Specification for Btx Terminals

2.3 INTERFACES BETHEEN TERMINALS AND BTX EXCHANGES

1. Attachment to the public switched telephone network.
2. Attachment to the circuit-spitched network Datex-L.
3. Attachment to the ISDN.

Terminals in the public switched telephohe netubrk-ara connected by means of modem
D-BTO03 (120075, dx), D-12005 (120075, dx) or D-1200510/12 (120071200, dx).

Attachment to the circuit-switched network Datex-L and to the future ISDN are
slanned for a later data. Specifications will be included later.

fIn a later phase of implementation it is envisaged to provide the Btx control

centre with an interface permitting file transfer as bulk update from intelligent
editing systems or external computers.

©

\-,‘ ki

/
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2.4 COMPATIBILITY WITH ODTHER SERVICES

The Btx servjce employs the European Videotex Standard as described in CEPT Recom—
mendation "Videotex Presentation Laver Data Syntax™ (T/CD 6-1).

2.4.1 OTHER INTERACTIVE VIDEOTEX SERVICES

. Prestel

Prestel is a subset of the CEPY standard and upward compatibility with Btx is
therefore given. British Telecom is planning to adopt the CEPT standard.

. Teletel

Tgletel is a subset of the CEPT standérd. UbuardAcompatibility with Btx is
given. :

. = Viditel
Viditel largely corresponds to Prestel and is a subset of the CEPT standard.
Upuward compatibility with Btx is given.
Adoption of the CEPT standard is planned.

. Experimental systems and running services in other European countries
In many other European countries, trials are performed or Vidoetex services in
operation with systems based on Prestel. Consequently, upward compatibility
with Btx is given. Since the CEPTY standard is supported by all countries, it
is expected that it will be adopted when the service is introduced or
extended.

. Horth America
Several. systems with different standards are undergoing tests:; NAPLPS is

expected to become-a largely uniform standard, it is not compatible with the
CEPT standard, only the character sets are partly compatible.

2.4.2 OTHER SERVICES

. Teletex

The teletex character repertoire is a complete subset of the Btx character

repertoire, hence upward compatibility is given. The control characters and .

the functions are dissimilar owing to the di fference in service requirements.
Interworking between the services by means of protocol conversion s planned.

. Broadcast videotex

.Broadcast videotex (corresponds to the Bix field trial) is o subset of the
CEPT standard. )

Adoption of the presentation layer of the CEPT standard is planned.

Version 2
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Functional Specification for Btx Terminals

2.3 INTERFACES BETWEEN TERMINALS AND BTX EXCHANGES

1. Attachment to the public switched telephone network.
2. Attachment to the circuit-:pitched network Datex-iL.
3. Attachment to the ISDN.

Terminals in the public switched felephobe network are connected by means of modem
D-BT03 (120075, dx), D-1200S (1200/75, dx) or D-1200510,12 (12001200, dx).

Attachment to the circuit-switched netuwork Datex-L and to the future ISDN are

~olanned for a later date. Specifications will be included later.

J

)

:)én a later phase of implementation it is envisaged to provide the Btx control
 centre with an interface permitting file transfer as bulk update from intelligent

editing systems or external computers.

J

..
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CCHMPATIBILITY HITH DTHER SERVICES

Btx service employs the European Videotex Standard as described in CEPT Recom~-

mendation "Videotex Presentation Layer Data Syntax™ (T/CD 6-1).

2.4.

2.%.

1 OTHER INTERACTIVE VIDEDTEX SERVICES

Prestel

Prestel is a subset of the CEPT standard and upward compatibility with Btx is
therefore given. British Telecom is planning to adopt the CEPT standard.

Teletel

Tgletel is a subset of the CEPT standérd. Upward-compatibility with Btx is
given.

Viditel

Viditel largely corresponds to Prestel and is a subset of the CEPT standard.
Upward compatibility with Btx is given.

Adoption o¥ the CEPY standard is planned.

Experimental systems and running services in other European countries

In many other European countries, trials are performed or Vidoetex services in
operation with systems based on Prestel. Consequently, upward compatibility
with Btx is given. Since the CEPT standard is supported by all countries, it
is expected that it will be adopted when the service is introduced or
extended.

Horth America

Several. systems with different standards are undergoing tests; NAPLPS is
expected to become-a largely uniform standard, it is not compatible with the
CEPT standard, only the character sets are partly compatible. -

2 OTHER SERVICES

Teletex

The teletex character repertoire is a complete subset of the Btx character
repertoire, hence upward compatibility is given. The control characters and
the functions are dissimilar owing to the difference in service requirements.
Interworking between the services by means of protocol conversion is planned.
Broadcast videotex

Broadcast videotex (corresponds to the Btx field trial) is a subset of the
CEPY standard. ’

Adoption of the presentation layver of the CEPT standard is planned.
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2.5 MININUM REQUIREMENTS FOR BYX TERMINALS

The following facilities must ba incorporated in all Btx Terminals:

. Format: 20 or 2% rows x 40 characters

. Presentation techniques and functions as described in Chapt ic—
itly marked as optional P erunless explic

. Character repertoire

- 335 IS0-registered characters (alphanumeric and others)

- 151 mosaic and othaer characters for pictorial representation
- A maximum of 94784 dynamically redefinable characters

1l failback character

Attributes

- 32 foreground colours (incl. transparent)

NN
). W

~
|

32 background colours (incl. transparent)
- 4 character sizes .

- undarlining

- window

- conceal

- invert

- flash (steady and 18 different modes)

- marked area

- protected area

. Functions
(jzb - scrolling
.) - formatting

- downloading and invocation of colour palettes
5 - downloading and invocation of characters (DRCS)
{1 -+ reveal (local function)
- automatic wraparound control
- reset functions
b Control Characters
- basic control character set (C0)
- 2 attribute control character sets (serial and parallel (C1))
. Decoder architecture

The architecture is freely selectable. Terminals used for the editing of Btx
pages must Tollow the rules of the reference terminal with stack architecture.

~ Version 2 fare
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Functional Specification for Btx Terminals

Keyboard functions according to Chapter 3.4.1
Data link protocol according to Chapter 4.1 or 4.2

Interface for modem D-BT03 (75/1200 bauds, dx) or other modems according to
Chapters 3.2 and 3.3 or Datex—-L interface. ’

Colour screen or RGB interface.

)

o

Version 2 : .
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2.6 PROYOCDL STRUCTURE OF BYX_TERMINALS

In conformity with the architectural model of IS0 for Open Systems Interconnection
(0SI acc. to ISO 7498), thae individual functions of Btx Terminals can also be -
subdivided into 7 layers with the corresponding protocols:

. Physical protocol (layer 1)
. Data link protocol (layer 2)
. Netuork protocol (layer 3)
4 Transport protocol (layaer 4, not applicable)
AN Session protocol (layer 5, not épplicable)
‘/”o Praesentation protocol (layer 6, here only for the data syntax)

. Application protocol (layer 7)

Ly

LVérsion 2 i
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2.7 CLASSES OF VERMINALS AND DPTIONAL FUNCTIONS

2.7.1 CLASSES OF TERMINALS

In accordance with the purpose for which they have. been designed, Btx Taerminals
fall basically into 2 categories:

. user terminals

J editing terminals.

User terminals are terminals used for the information, dialogue and message
services and differ in type and scope of their design and also as to whether they
are used for commercial CRT-equipped workstations. In the latter case, they shall
conform to the »sjcherheitsregeln fuer Bildschirm-Arbeitsplaetze im Buerobereich”
(safety regulations for CRT-equipped workstations in offices, see the references
in Chapter 12). ”

Editing terminals are terminals used for editing and transmission of pages. They
can consist of user terminals additionally equipped. with editing facilities or be
designed exclusively for editorial work. They operate with the same modems, link
protocols, etc. as user terminals but are employed only by information providers.

Classes of editing terminals:

Editing terminals are subdivided in the following classes which may be combined:

1. Editing terminals for page editing with user guidance.
By means of these terminals pages may be edited
. on-line employing the on-line editor of the Btx Exchange or

. off-line. In this case +he page contents are transmitted as a block of
data to the Btx Exchange under control of the on-line editor.

2. Bulk update devices for page editing without user guidance.

By means of these terminals pages may be edited off-line and transmitted to
the Btx Exchange employing the bulk transfer mode (see bulk upcate procedure,
Annex 9).

All terminal classes must principally conform to the minimum requirements accord-
ing to Chapter 2.5 when they are capable to access to pages in the Btx system.

Terminals fulfilling the minimum requirgments are termed "BTX basic terminals”™ to
illustrate that adherence to the minimum requirements guarantees all users a
uniform basic service.

Bulk update devices which operate exclusively in bulk transfer mode need not
conform to the mipimum requirements for layer 6. These terminals may reduce the
layer 6 facilities as required by the application. As far as these facilities are
covered by the minimum requirements and/or standardized options described in this
document or n CEPT Recommendation 1/CD 6-1 they must conform to the corresponding
descriptions. ]

These terminals must also process all information required for the log-on dialogue
and editing dialogue in the correct manner {See service handbook for Btx).

Version 2
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2.7.2 OPTIONAL FUNCTIONS ’ LT

Terminals have a certain freedom of choice and can therefore adjust the implemen—
tation -of their protocol layers to the functional requirements and technical
attachment prereguisites. _

The freedom of choicae given covers

N

options described in this document as "standardized option” to which, if
implementad, strict adherence to the specification is mandatory. .
options dascribed or referred to in this documenf as "recommended options”™ to
which strict adhaerence to the specification is therefora not mandatory but
which arae expacted to have a normative effect.

nother options™ not mentioned in this document but which may be implemented in
conjgnction with specific applications without affecting the general Btx
service.

",ykor facilities used'fnteractively (not'only locally) in the BTX system, a terminal

i gacility identifier is defined on the system side and @ specific error code on the
terminal side (see. Chapter 4.1).

——Jhe follouwing table provides an overview of the functions in terms of the protocol

)

.ayers.

-

Versjon 2
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° . e
. Layer 173 ° o, Layver 2 T

®
.....................D..........00..

.00.........0........0.......0...........
. .

standardized . Interface for Layer 2 Prot;éol for
option .
and minimum e » —Modem DBT03 1) » ~1200/75 bitszdx 1)
requirements ~Modem D1200S e - —1200/1200 bitsdx
—Modem D1200510/12 ~=.5 % : (tasynchronous, BSC—based)
—~Datex—-L (later) - ewith autom. blockrepati—

-1SDN (later) tion (receive buffer
) " available) .
ewithout autom. blockrep—
etion (receive buffer
not available)
efile transfer

—240072400 Datex—L
(synchron., HDLC based)
(later)

—ISDN (later)

Recommended
option

Interface for

—cassette recorder

—external videomonitor

—printer (later)

—floppy disc, videodisc,
chip card (later)

—user keyboard

Other options Interface for o 8

—editing facilities

—other surplementary
equipment (e.g. per—
sonal computer)

[
®
L
L ]
L ]
[ 2
L ]
[ 2
L
L 2
[
[ d
®
[ 4
L 3
[
L J
[ ]
L 3
[ ]
L J
[ J
»®
[ ]
L
>
L 4
[ ]
»
L ]
L ]
*
L 4
. —videosynchronisation
L ]

N
1) The facilities marked with » represent minimum reguiremen?s for user Ef)
and editing terminals which are used for information retrieval. N

Other layer 1/3 and layer 2 protocols may be implemented alternately or additionafk>¢~
(inclusive or)d. . .

Table 2.7—1a
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®
. Layer 6

>

Standardized

option

and minimum » —All

requirements praesentation
functions

raf. to Chapter 8
—Character repertory
—Functions SE
—Attributes R
—Formats e
—Control characters

(sequences) .
—Protocol structure
» —Downloading procedures

—Geometric Option ref.

various functional
levels)

—~Photographic option .
ref. T/CD 6—1
(protocol)

—Transparent data

Layer 7

...................".....0......O0.0...............,.........0.00...0..0....

. =—Attributes not active

T/CD 6—1 (protocol uith

Numeric

keyboard with functions
-Initiator *
—Terminator &

-Reveal
—=Call set up
-Call clearing

—Editing facilities
(on—line or off—line
with bulk transfer mode)

Recommended
option

—~Extension of the
presentation functions
ref. CEPT T/CD 6—1
for
salphamosaic mode
eformats
edownloading procedures

—0Other presentation
procedures
ref. T/CD 6—1: ]
ephotographic (later)
sothers (later)

Other options —Other presentation and/
or coding procedures
not contained in the
CEPT T1/CD 6—1 Recom—

mendation

—Representation
(e.g. |for monochrome
displays)

'0.'OQ...O‘I...'..O..'.".(

In—/output functions
for users and

edit functions (e.g.:
break key, control key)

1) The facilities marked with » represent minimum requirements for user

and editing terminals which are used for
Note:

Table 2.7—1b

‘Version 2

FYZ Darmstadt T25

information retrieval.

For editing facilities apd standardized or recommended options according to
CEPT Recommendation T/CD 6—1 see Annexes 7,8,9.
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Functional Specification for Btx Terminals

3.0 INTERFACES FOR DATA CIRCUIT-TERMINATING EQUIPHENY (LAYER 1) AND PERIPHERAL
EQUIPHENT

3.1 INTERFACE_FOR MODEM D-BY U | -

3.1.1 GENERAL CHARACTERISTICS

The circuits interconnecting the D-BT and. the Btx Terminal are called interchange
circuits. Their length must not exceed 50 m. The.line of demarcation between the
area of competence of the . subscribaer and that of the Deutsche Bundespost lies
between the socket of the D-BT and the interfaca connector of the terminal.

~3.1.2 FUNCTIONS OF THE INTERFACE CIRCUITS

1. CircuitrE (common réfﬁrn)

This ciréuit is the common return for all interchange circuits. It may be
connected to the Btx Terminal's zero potential.

2. Circuit S (control circuit to D-BT)

In the ON condition this circuit causes the D-BT to be connected to the tele-
phone line and automatic calling to take place unless the operating mode
"manual dialling” is switched on in the D-BY. 1f the telephone line is occu—
pied (busy condition), connection of the D-BT is prevented. As soon as the
D-BT is connected to the telephone line, the call cannot be affected by
manipulation of the telephone set.

3. Circuit.SD (transmitted data to D-BT)
On this circuit the data are transferred to-the D-BT.

4. Circuit ED (received data from D-BT)
On this circuit, the data are transferred to the Btx Terminal. During call
set-up, this circuit is used for the transmission of control signals and
signals in the voice-frequency range. In the absence of signals from the

line, interfering signals may be transmitted on ED. During dialling, no
signals are transmitted over circuit ED.

3.1.3 ELECTRICAL CHARACTERISTICS OF THE INTERCHANGE CIRCUITS TO D-BT

1. Interchange circuit S

There is ON condition or binary 1 condition in the case of input voltages
between + ¢ V and + 7 V.

There is OFF condition or binary 0 condition in the case of voltages between
+ 0.8 V and - 0.5 V or currents smaller than 0.1 mA. Voltages up to - 7 V are
permissible and do not cause damage.

In the case of positive input voltages, the input resistance ranges between
20 ohms and 18 kohms. The maximum inverse voltage built up in the modem 1s
1.7 V. : .

2. Interchange circuit SD

There is ON condition or binary 1 condition (marking condition) in the case
of input voltages between + @ Vand+7V.

©  Version 2
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Therae is OFF condition or binary. 0 condition (spacing condition) in the case
of voltages betueen 0,8 V and = 0.5 V or currents smaller than 0,1 mA. Volt-
ages up to — 7 V are permissible and do not cause damage.

The inppt rgsistance for positive input voltages is greater than 270 ohms.
The maximum inverse voltage built up in tha modem is 1.7 V.

3. Interchanga circuit ED

The generator consists of a variable resistor between circuit ED and circuit

A voltage between = 7 V and + 7 V may be applied. Tha circuit is only func-
tional in the presence of positive voltages. In this case the internal
resistancae is greater than 270 ohms. .

In the case of the binary 1 condition (marking condition), the resistance
ranges between 270 ohms and 500 ohms. Tha maximum inverse voltage built up in

M tha modem is 1 V. Tha current fed into the system should range between 0.7 mA
f and 1.2 mA. ‘

7

In the case of the binary 8 condition (spacing condition) and a positive
voltage, the leakaga current is smaller than 100 uA.

~ ’
,t/j.l.Q HECHANICAL CHARACTERISTICS OF THE INTERFACE FOR D-BY03

>
-

—+”p-B103 comprises a 7-pin socket for the interconnecting cables. Tha connector
conforms to DIN 45329 and the pins are assigned as follouws:

pip assignment
spare .

E (common raeturn) not

assignet not
spare_ ssigne assignet
1]
spare
not
. ED
assignet

SD C(transmitted data)

1

2

3

4

5 ED (received data)
6

7 S (control circuit)
Fig

~

E

>l

~  3.1.5 INTERPRETATION OF THE INTERFACE SIGNALS BY THE D-BT

-

ure 3.1.-1

The interface signals provide the Btx Terminal with information about the condi-—
r~tion of the telephone line

)* in the case of a busy condition
. in the case of connection of the D-BT to the line and successful call set—up.

They also provide information for monitoring the audio signal (busy tone). If the
Btx Terminal does not have an acoustic signalling facility, the tones must be
indicated optically.

The signals also indicate the automatic clearing of a connection in case of a
failure.

3.1.6 SIGNALLING OF THE CALL PROGRESS STATES (SEE FIG. 3.1-2)

The control signals on circuit ED indicate whether there is a busy cgndition_on
the telephone line or whether the D-BT is connected to the line and is supplied

with. power. These signals are only transmitted when circuit 5 is in the ON condi-
tion: -

. Version 2
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IThe ON condition of c{rcuit 5 activates a timer (33-35 secs). During this
interval, the Btx Tgrmtnal checks. whether pulses are being transmitted over
circuit ED. The following condi tions can be distinguished:

1. Busy condition:

l_polarity > 200 ms within 0 to 4.2 secs. The Btx Terminal then turns OFF
circuit S. . -

2. Successful call set-up:

1 polarity for > 0.5 ms after 4.2 secs (up to 4.4 secs) to 33 secs (up to 35
secs) indicates that the D-BT is connected to thae line and the line current
is present. This pulse reactivates the timer. - :

subsequent 1 polarity for 200 ... 400 ms signifies successful call set-up.
3. Unsuccessful call set-up: '
The timer expires uithout 1 polarity having been present for 200 to 400 ms.
The Btx Terminal must then turn OFF circuit S.
3.1.6.1 control of Tone Honitoring
By means of the ON condition on circuit S during call set-up the presence of
sigonals on circuit ED such as dial tone or busy tone shall be indicated. Monitor—
ing of the call set-up phase is to be terminated as soon as the data connection is
established.
3.1.6.2 control of Circuit SD
When circuit S is turned ON, 1 polarity is applied to circuit SD during tone moni-—
toring. If circuit 5 is in the OFF condition, 8 polarity must be maintained on
circuit SD.
3.1.6.3 Automatic Clearing in case of Failure during Data Transmission
1f signal loss occurs onh the telephone line during a Btx connection, circuit ED
reverts to the OFF condition or transmits random data for the duration of the
failure.
1f circuit ED remains in the OFF condition for 100 ... 120 ms the Btx terminal
turns OFF circuit 5 and clears the connection.
3.1.6.% Neu connection after call clearing
An interval of at least 2 secs must elapse before the Btx Terminal again turns ON

circuit S, even if the user gives the ON control immediately after circuit S has
been turned OFF. )

Version 2
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3.2 INTERFACE FOR MODEMN D1200S

3.2.1 GENERAL CHARACTERISTICS

For the functional characteristics of the interface batween data terminal equip-

ment and data circuit-terminating equipment in telephone networks see: CCITT Rec.
V.24, DIN 66020 Part 1.

3.2.2 ELECTRICAL CHARACTERISTICS OF IﬁTERCHANGE CIRCUITS

Double-current, unbalanced, up tol‘za‘kbitls; see: CCITT Rec. V.28, DIN 66020
<Part> 1. : '

3.2.3 CHOICE OF APPROPRIATE INTERCHANGE CIRCUITS

For the interface between data terminal equipment and data circuit-terminating

equipment operating at rates of up to 12008 or 600 bit/s in telephone networks,
see: CCITT Rec. V.23, DIN 66021 Part 2.

3.2.% MECHANICAL CHARACTERISTICS

Data communication - 25-?in DTE/DCE Interface Connector and Pin Assignments, see:
International Standard ISO 2110.

The minimum pins necessary are:

PIN Interface

2 D1 ) connected
14 HD1 )

3 ’ D2

6 M1

5 M2
20 5S1.2

7 E (common return)

Version 2
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3.3 INTERFACE FOR MODEM D1200S1012 DUPLEX

3.3.1 GENERAL CHARACTERISTICS

For the functional gharacteristics of the intaerfacae betuween data terminal equip-
ment and data circuit-terminating equipment in telephona natworks see: CCITT Rec.
V.24, DIN 66020 Part 1. . -

3.3.2 - ELECTRICAL CHARACTERISTICS.OF INTERCHANGE' CIRCUITS
fngubig-furfent. unbalanced, up to 20 kbit/s, sea: CCITT Rec. V.28, DIN 66020
V)ar .« - R

)m)

“3.3.3 CHOICE OF APPhOPRIATE INTERCHANGE CIRCUITS -

For tha interface batuween data terminal equipment and data circuit-terminating
r~quipment operating in tha duplex mode at rates of up to 1200 bit/s in telephone
”_Jbtuorks. cee: CCITT Rec. V.22, DIN (in preparation).

- <

-J73.3.6 MECHANICAL CHARACTERISTICS

Data communication - 25-Pin DTE/DCE Interface Connector and Pin Assignments, see:
International Standard 150 2110.

The minimum pins necessary are:

PIN Interface

D1 ) connected
HD1 )

D2

M1

M2

51.2

S2

E (common return)

[y

~N
NSO UWSN

)

.
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3.4 XEYBOARDS

A s

3.64.1 NUMERIC KEYBOARDS

The minimum requirement is a numeric keyboard with the digits 0 to 9, which
enables pages to be called up- according to tha menu method. The arrangement.of the
keys (pushbutton telephone or adding machine arrangement) is left open. "

Additionally, the numeric keyboard has to incorporate the function keys X, 2,
»Telephone”™ (Btx call set-up/release), "Yemporarily Inactive Attributes”™ and
»Reveal™. Tha function "Di sconnact™ (Btx call clearing) can ba invoked by the same
or a separate key. The symbols recommended by the Deutsches Institut fuer Normung
e.V. (DIN) (German Standards Institute) for the function keys »Telephone™, "Tempo-
rarily Inactive Attributes”, "Reveal™ and "Disconnect” are shown in Annex:- 5. The

arrangement, way of implementation and the symbols for the function keys are
optional. -

3.4.2 ALPHANUHERIC KEYBOARDS {CPTION]

For alphanumeric keyboards for Btx Terminals no Btx-specific keyboard arrangement
is defined. The arrangement of the keys should conform to existing DIN Standard
002137 Part 1 or Part 5 or to the CCITT standard for teletex. Particularly in the

case of the Btx function keys account should be taken of the standards specifying .

the relative position of function keys (DIN 2145, DIN 2148).

Regardless of these aspects, alphanumeric keyboards must fullfil the same minimum

requirements as numeric keyboards.
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Functional Specification for Btx Terminals

3.5 INTERFACE FOR TAPE RECORDER (RECOMMENDED OPTION)

The following interface is recommended for the connection of tare recordars to
simple user terminals:

. 5-pin DIN plug
° levels according to DIN 45511
. rate: 1200 bit/s

. frequencies according to CCITT V.23, mode 2 (binary 1 = 1300 Hz, binary 0 =
2100 H=2)

recording method and character sequence as via tha telephone line.

Version 2
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Functional Specification -for:Btx Terminals

3.6 INTERFACE FOR VIDEOMONITOR (RECOMMENDED OPTION)

The signals specified in DIN Draft Standard EN 50049 and 40060 are recommended for

the interface to the external videomonitor.
Extract from the DIN Draft Standard:

RGB signals:

Red signal
component

Diftference between
) white level and blanking level: 0.7 V
* (+ 3db analogue)
Impedance 75 ohms
Direct component
between 0 V and +2V

Difference between

white level and blanking level: 0.7 V
(+.3db analogue)

Impedance 75 ohms

Direct component

between 0 V and +2V

Green signal
component

Di fference between

white level and blanking level: 0.7 V
(+ 3db analogue)

Impedance 75 ohms

Direct component

between 0 V and 2V

Blue siognal
component

Blanking signal (required for window feature)

Blanking 0V up to #0.4V logic ©
1V up to +3V logic 1
Impedance 75 ohms

Sync pulse for synchronizinao the monitor

Video output
signal

Colour video signal (F BAS)

Sjgnal 1V (23 db) peak—-to-peak
difference betuween white level
and synchronizing level
Impedance 75 ohms

Direct component

between OV and +2V

1f only synchronizing signal
is applied, the level 1s

8.3V peak—-to-peak (-3 +10 dB3}

Video input for synchronization of the decoder

Signal 1V (%3 db) peak—-to-peak
di fference between white level
and synchronizing level
Impedance 75 obms

Direct component

between 0V and 2V

If only synchronizing signal
is applied., the level is

0.3V peak-to-peak (-3 +10 dB)

Version 2
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Functional Specification for Btx Terminals

3.5 INTERFACE FOR TAPE RECORDER {RECOMMENDED OPTION)

The following interface is recommended for the connection of tape recorders to
simple user terminals:

5-pin DIN plug
levels according to DIN 45511
rate: 1200 bit/s

frequencies according to CCITT V.23, mode 2 (binary 1 = 1300 Hz, binary 0 =
2100 Hz)

recording method and character sequence as via the telephone line.

Version 2 )
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3.6 INTERFACE FOR_VIDEOMONITOR (RECOMMENDED DPTION)

Functional Specification -for:Btx Terminals

The signals specified in DIN Draft Standard EN 50049 and 40060 are recommended for

the interface to the external videomonitor.

Extract from the DIN Draft Standard:

RGB signals:

Red signal
component

Green signal
component

Blue sional
component

Difference between

white level and blanking level: 0.7 V

(+ 3db analogue)
Impedance 75 ohms
Direct component
between 0 V and +2V

Di fference betueen

white level and blanking level: 0.7 V

(+ 3db analogue)
Impedance 75 ohms
Direct component
between 0 V and +2V

Di fference betueen

white level and blanking level: 6.7 V

(+ 3db analogue)
Impedance 75 ohms
Direct component
between 0 V and #2V

Blanking signal (required for window feature)

Blanking

oV up to #0.4V logic O
1V up to +3V logic 1
Impedance 75 ohms

Sync pulse for synchronizing the monitor

Video output
signal

Colour video signal (F BAS)

Signal 1V (23 db) peak—-to—-peak

di fference betuween white level
and synchronizing level
Impedance 75 ohms

Direct component

between 0V and 2V

1f only synchronizing signal
is applied, the level is

0.3V peak—-to-peak (-3 +10 dB)

Video input for synchronization of the decoder

Version 2
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Signal 1V (3 db) peak—-to-peak
di fference between white level
and synchronizing level
Impedance 75 ohms

Direct component

between 0V and 2V

1f only synchronizing signal
is applied, the level is

0.3V peak—to-peak (-3 +10 dB)

FTZ Darmstadt T25
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Functional Specification for Btx Terminals

Command signal for switching over fro
versa (acoustic monitoring)

m_synchronization %o audio signals and vice

switch-over OV up to + 2V logic O

load for
voltage + 10 Vup to + 12V logic 1 checking:
Input resistance 10 kohms 10 kohms

Input capacitance 2 nF

The television set interprets

logic 0 (2V) for television reception
logic 1 (10V) for Btx operation

Audio signal for monitoring of acoustic signals

Audio output (1) Impedance 1 kohm :
EMF aeffective nominal: value 6.5V
~~ =~ mono minimum hid 6.2 V
' J stereo channel L maximum hid 2.0V
- channel A
~) (independent)
)

Version 2 .. )
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Funébional Specification for Btx Terminals

3.7 INTERFACE FOR PRINTERS

No recommendations are issued for this interfac
on the market.

e until further concepts/models are

=
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Functional Specification for Btx Terminals

3.8 INTERFACE FOR_FLOPPY DISC, VIDEORECORDS, CHIP CARDS

No recommendations are issued for this intaerfaca until further concepts/models are

on the markat.

Version 2
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LT Functional Specification for Btx Terminals

3.9 ADMISSIBLE TRANSHIT DISTORTION AND RECEIVE MARGIN

>

The admissible transmit distortion and receiQe margin are specified in 150 7430
(currently available as a DIS dated September 1982). RS

The followino values are recommended:
e .. transmit distortion: 8% (5 %)

. recaivae margin: 40 2%

\LJ( )

)./

N\

S
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Functional Specification for Btx Terminals

4.0 DATA _LINK PROTOCOL (LAYER 2)

4.1 DAYA _LINK PROTOCOL FOR THE BASIC TERMINAL (1200775 DX AND 1200,1200 DX)

4,1.1 SCOPE

This protocol, which applies to layer 2 of tha 0SI model, is intended for use
primarily for. transmission batween Btx Exchange and simple types of equipment
requiring protection against transmission errors. The design of this protocol is
mada so that it can be replaced by other layer 2 protocols (e.g. HDLC), without

f:§hanging protocols in other layers. This document includes only the information

; - ,/

-~

-

‘ransmission phase.

4.1.2 GENERAL

qijThe characteristics of the protocol are:

- Asynchronous transmission

- CEPT Videotex_standard

- 8-bit coding

- Full duplex transmission

- Independenca of transmission speeds (1200/75 and 120071200 bit/s)
- Protected and non-protected transmission

- CRC error detection

- Optional code transparency

‘Varsion 2
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Functional Specification for Bix Terminals

4.1.2.1 Bit structure for Transmission of Characters

1 Start Bit (log. 0)
8 Data Bits (Least Significant

Bit is transmitted first).

1 Stop Bit (log. 1)

MSB LSB

Direction of
B8 B7 B6 B5 B4 B3 B2 Bl

>

VO -V

Transmission

- -0

4.1.3 OPERATION OF THE DATA LINK

Message/ Message Block/s Intermediate Message Block

The message consists of one or more blocks of text data. The text is trans-
mitted in blocks to provide more accurate and efficient error control. The

toxt data is the body of the message and is identified by a start of text.

(STX) character immediately preceding each block of text. In addition, each
block of text except the last is immediately followed by an end of trans-

mission block (ETB) character or an intermediate block (I1TB) character. The .

last block of text in a message is immediately followed by an end of text
(ETX) character.

As each message block is completed, it is checked for transmission accuracy
at the receiver before the transmission continues.

Blocking is independent of layer 6 information.

- Definitions

Text Jext

B B

[od C

C . C

1 1 ' ]
] |

M-
X —-m
WK~
X—=m

Message Block Message Block

Message Message
5 ElB S E|B
T Text TiC T Text T§C
X n BiC X m Xi|cC
Message Block Message Block AJ
Message
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77
S IlB I|B ElB
T{Text|T|cC Text{v|c Text|T|c
Xl n BjcC n+lliB n+x|BlC
/7

L ] .

Intermediste Message.l;it;él;;. .

Hessage‘Blogk

L

Message
- /S~ —r . 7~/ 7/—
% Text % g Text % g Text $ e 7 12 K rlel
ex ex ex C TiText]|T ClText|T|cC Text|T{c

Xl n BIC] n+1]B Cl n¥x|Xx c X Bjc +
— n _J m _J_J m I_EJC ?;x XicC
\,)/ ] - -
- Intermediate Message.éi;éﬁé. Internediate Message‘éidéﬁé'

| ]

~ Message Block ’ . Messaga Block
o L_ \]l\,
".) : Message Message 2

2. Dats Length

Intermediate
essage Message Message
Block length Block Length Length

min. max. min. max.%{ minp_ max.h
X——————————————-x » * ~——§——————x—————-x——————x
1200 /1209 bitss 32 256 0 125672k 0 2k

1200 / 75 bits/s 32 256 ] 25672k 0 2k
_—— >

A A A A A A
Number of data bytes, excluding:

. STX, IT1B, ETB, ETX, DLE sTX, DLE 17B, DLE ETB,
;/Tg ) . DLE ETXx, the inserted BLE's and the two Block

Check Characters (2k = 2048) .

¥ I the message block consists of 4 subset of intermediate message.
blocks, the Max. value is 2k bytes (2048) instead of 256.

3 Error Checking

Each block of data transmitted is error-checkedvat the receiving station in
one of severg}) ways, depending on the functions employed. The checking method
is cyclic-redundancy checking (CRrRC), which checks the Message, Message Block
- or Intermediate Message Block after it has been received. After the trans-
mission of a Message, Message Block or Intermediate Message Block, the
receiving station normally replies with an ACK, ACKo or ACK1l, which means
data are received error free and continue sending; or jt replies with NAK,
which means data are received byt not receijved error free (e.g., a trans-
mission error was detected), retransmissijon is necessary. Retransmission oF
2 block of data follouing an initial NAK is usually attempted at least three
times. 1If the transmitting station receives no reply after baving sent a
Message, Hessage:Block or Intermediate nessage_Block. or if the reply is
garbled, the transmitting Station can request 5 retransmission of the reply

Version 2
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Functional Specification for Btx Terminals

by sendiqp an ENQ. When the transmitting station is through sending a (:}
Message, it may end the transmission by sending an end of transmission (EOT)
character. . -

" CRC-16

A.cyclic code.rgdundancy check is a division performed by both the transmit-
t3n9 and receiving stations using the numeric binary value of thae message as a
d}V!dend. which is divided by a generator polynomial. The quotient is
dgscarded. and the remainder serves as a check character, which is then trans- . G
mitted as the Block Check Character immediately following a checkpoint charac- %&

ter (1TB, ETB, or ETX). The receiving station compares the transmitted s

remainder to its own computed remainder, and finds no error if they are equal.

K

The BCC accumulation consists of two bytes (16 bits for CRC-16) when it is
transmitted on the line, but functionally it is one sequence.

Thae following generator polynomial is used:

16 15 2 ~
X +X +X.+1 o

Block: Check Summation

Starting of Block Check Character accumulation sots the BCC accumulatcr to all
zeros.

Thae transmitter sends the true value (not the complement) of the accumulated
Block Check Character(s).

The least significant bit of the least significant byte from the two byte
Block Check Character is transmitted first. :

1he receiver compares the accumulated Block Check Character with the Block
Check Character(s) received from the line (not compared uith a constant).

The start bit and the stop bit of the characters are not included in the block
check accumulation.

netar to tha example of CRC generation at the end of Chapter 4.

Normal Text Mode (non-transparent)

The accumulation is initiated by the first appearance of STX to be transmit- :::}
ted and/or received in the Message, Message Block or Intermediate Message T)g
Block. The starting character STX is not included in the accumulation but is 2
used as a signal to clear or reset the accumulation counters to the appropri-

ate initial conditions.

Any other STX character that is transmitted and/or received prior to the tran—- /\\,
smission and/or receipt of an end of block line control character (ETB, ETX) et

is included in the accumulation, e.g., a STX following an ITB is included in )
ihe accumulation. .

17B when transmitted and/or received will be included in the accumulation and
will cause the accumulation counters to be cleared or reset to the appropriate
initial condition following transmission and/or receipt of the two contiguous
Block Check Character(s). The accumulation is re-initiated with the first
character transmitted and/or received following the Block Check Character(s).

The end of block and end of text line control characters (ETB, ETX) are
included in the BCC accumulation when transmitted and/or received.

The ENQ line control character may be included in the BCC accumulation, but no
BCC will be sent or received, because this initiates a forward abort sequence.

All other characters transmitted and/or received affer the start of the BCC
accumulation are included in the summation, including the line control charac-
ter (1TB, EYB or ETX) which signals that the two contiguous BCC characters
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Functional Specification for Btx Terminals

follow immediately.

Transparent Text Mode

Thae block check accumulation is initiated by the first appearance of a DLE STX
saquence to be transmitted and/or received in the Message, Message Block or
Intermadiata Message Block. This starting saequence (DLE STX) is not included

in the accumulation but is used to clear or raesaet the accumulation counters to
the appropriate initial condition.

Any other DLE STX transmitted and/or received prior to the transmission and/or

_ recaipt of an end of block line control sequence or character (ETB, DLE ET3B,

EIX or DLE ETX) is included in the accumulation, e.g., a DLE STX sequence
following DLE ITB or ITB and its associated BCC characters included in the
accumulation.

DLE ITB when transmitted and/or received will causa the accumulation counters
to be clearedior resat to the appropriate initial condition following trans-
mission of tha BCC characters. The accumulation is re-initiated with the first
ch:racter transmitted and/Zor received following the two contiguous BCC char-
acters.

When a transparent end of block sequence (DLE ITB, DLE ETB or DLE ETX) is tran-
smi tted and/or received, the DLE part of the sequence is no t included in the
BCC accumulation. The second character of the sequence (ITB,ETB or ETX) is
included in the accumulation.

The DLE character that is insarted immediately preceding a "DLE bit configura-
tion™ in transparent text is not included in the accumulation when transmitted
and/or received.

The DLE ENQ line control characters msy—be included in tha BCC accumulation,
but no BCC will be sent or received, because this initiates a forward abort

_ sequence.

All other characters transmitted and/or received after the start of BCC accu-
mulation are included in the accumulation, including the line control sequence
{not DLE port) which signals that tha contiguous BCC characters follow imme-
diately. .

Sequence Included in BCC Accumulation
Yes No
DLE DLE DLE (one) DLE (one)
DLE ITB ITB DLE
DLE ETB ETB DLE
DLE ETX ETX . DLE
DLE STX _— DLE STX X
DLE ENQ No BCC tran?mitted for block cancel function.

%%% Both DLE and STX are included in the accumulation i f
preceded immediately by I1TB—-BCC or DLE ITB—BCC.

Version 2 . -
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4. Data Link Control 639 5
Control of the data 1link is maintained through the use of the following
control characters and sequences: :

- STX Start of Text
(0/2) ) -
- ITB End of Intermediate Transmission Block
(0/7) .
- ETB End of Transmission Block
SVAD)
- ETX End of Text
(0/3)
- EOT End of Transmission
(074)
- ENQ Enquiry )
(0/5) r€9
- ACK Intermediate Affirmative Acknowledgment . ;
(0/6) ) f~\
- ACKDB/1 Alternating Affirmative Acknowledgments /A\f
(170, 3/0) and (170, 3/71) fig
- WACK Wait before Transmit Positive Acknowledgme..< ,45
(170, 3711) : :
- NAK Negative Acknouledgment —
(1/5)
- DLE Data Link Escape
(1/0)
- DLE EOT ‘Disconnect:Sequence for Switched Line (In Control Mode)
(170, 0/6)
Refer also to Transparent Text Hode.
- SOH Start of Heading (Used in Bix environment for T.F.I.).
(0/1)
- SOH ENQ Request for Terminal Facility Identifier.
(0s1, 0/5) :
/‘*3
4.1.3.1 5STX - start of Text S

This character precedes a block of text characters.

Message,

%.1.3.2

The ETB character indicates the end of a block of text
of a Message Block or occurs after
The blocking structure
format. The Block Check Character is sent immediately
a reply indicating the receiving station's status (ACKO, ACK1,

with STX.

WACK).

Version 2
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Text is that portion of a

Message Block or Intermediate Message Block treated as an entity to be /”W\
transmitted through : g

to the ultimate destination without change.

)

ETE - End of Transmission Block '

characters, that is the end
the last Intermediate Message Block started
is not necessarily related to the processing
following ETB. ETB requires
NAK, or optionally
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4.1.3.3 Format of Normal Text Blocks .

L 1s ElB S E|B S E[B
Transmitting Tl Text |T|C Tl Text |T{C Tl Text [T|C} ceees
Station X n BIC X n+l |B{C Xl .n+¥2 |B|C

. A A A
Receiving c1 co c1
Station K K K

4.1.3.4 ITB - End of Intermediate Transmission Block
~ -

;}ua

wﬂ}he 1TB character is used to divide a block of text characters into Intermediate
Message Blocks for error checking purposes. - The Block Check Character(s) imme-
diately follou(s) the 1TB and reset(s) the block-check count. After the first
Intermediate Message Block, successivae Intermediate Message Blocks need not be

r—~oreceded by STX (for transparent data, each successive intermediate block must

%%7gegin with DLE STX).

*»'“ Each Intermediate Message Block must be responded with an ACK if received error

free. If an error is detected in an Intermediate Message Block, the receiver
replies with NAK immediately. The sender nou is free to stop the transmission of
the remaining text character portion by use of a forward abort sequence. Any ITB,
ETB, or ETX still received after having sent a negative acknouledcment (NAK) to an
Intermediate Message Block also has to be responded with NAK in order to ensure
the correct block-check-sequence to acknouledgment relationship. (The number of
acknowledgments must be identical to the number of Intermediate Message Blocks
sent). The retransmission may then be initioted with the failing Intermediate
Message Block, which can' be determined by the number of already received acknowl-
edoments to the Intermediate Message Blocks.sent.

The exact restart point for retransmission can be determined at the data link
level, only if the number of acknouledgments is jdentical to the number of Inter-
mediate Message Blocks sent. Otherwise the situation of missing acknowledgments is
handled as a SEVERE ERROR and the restart point must be determined outside of data
link level 2.

N
\ijor examples see the Chapters SCENARIOS and FLOW CONTROL.

7N

A
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. £
4.1.3.5 Intermediate Block Checking (Normal Transmission) "
; 7/ —/7 17/ 7/
i . Btx E} IS I|B IiB IIB ElB
2. I Centre ollT| Text ITIC] Text |TiC] Text ITIC] Text |T|C
- : THIX n B|C ntl |B{C nt2 {Bj|C nt3 |X|C
ey y—1—1 7/ /7 ’7 e F - -

TR

Btx . A _ ” )
Terminal C 1
. K .

" 4.1.3.6 Interpediate Block Checking (tError detected)

cO>

O

3
H

B

i .. This indicates
. a forward abort

.'l

i Transmitting (E||S] s8] - 1|8 e s| 1|8 :
: station . |B|T] Text [T|C| Text |T|C| Text Nl ...17] Text |T|C] Text :
o T|{x] » “|B]C| n*l |BJC n+2 |Q X! n+l [BIC| n¥*2 :
N :
Receiving A N N - 7:
Station C A A c
'K X K u&
A
—_—
Error . Normal reply
detected . to forw. abort

in Text—n+l

¢.1.3.7 7 ETX = End of Text

N
The ETIX character terminates a block of text characters that is the end of the -
Message, Message Block or the last Intermediate Message Block started with STX and ~.
tronsmitted as an entity. The Block Check Character is sent immediately following !
ETX. ETX requires a reply indicating the receiving station's status (ACKO, ACK1. )
NAK or optionally WACK).
N
4.1.3.8 Format of Hessage or last Hessage Bleck .
: )
E E|B S Next message
Transmitting ollrt YEXT |TIC|  ----- LE or EOT
tation TIIX n XiC X
) A
Receiving c1
Station K

. Version 2
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4.1.3.9 EOT - End of Transmission

This character indicates the end of -a Messaga transmission which may consi

one or more Message Bloqks or Intermediate Massage Blocks. It cause: a r:;:§ g:
Link Level 2 in tha stations on tha linae. It sats control mode and sets the alter-.
natigg.ACKOII.to ACKO. Th!s,applies to tha sending station as well as to the.
recaiving station on this line. EOT is also used as an abort signal to indicate a
system malfunction or oparational situation that precludes continuation of the
messagae transmission. ‘ R :

64.1.3.10 ENQ - Enquiry

~<he ENQ character is used- to obtain a repeat transmission of the response to a
., @ssage block if the original responsa was garbled or was not raceived when
;gkxpected. ENQ- is also used to end the. current: transmission (forward abort
‘" sequenca). A praviously qgcelved NAK .is not necessarily a prerequisite-to end a
transmission abnormally with ENQ, it is tha decision of the transmitter only to do
s0. The only valid response to an ENQ in a forward abort sequence is a NAK. The
“QPlV valid respon=e to a stand-alone ENQ (no forward abort) is a NAK or ACKO/1 to

% 7 eflect the status of the receiver of the ENQ.

'gf’*he ENQ character in conjunction with DLE is also used as a part of the File Trans-

fer initiation sequence, which means the DLE ENQ sending station asks for the
status of the DLE ENQ receiving station. The response to a DLE ENQ in this case
will be normally an ACKO.

see also DLE ENQ description and File transfer.

§.1.3.11 ACK - Affirmative Acknouledgment to Intermediate Message Blocks

This reply indicates that the previous Intermediate Message Block was received
without error. -

4.1.3.12 ACKO/ACK1l - Alternating Affirmative Acknonledgments

/’T%his reply indicates that a Message, a Message Block or the last Intermediate

k)ﬂessage Block was accepted without an error and the receiver is ready to accept
- the next Message, Message Block or Intermediate Message Block of the transmission.

Note that the alternating ACKO/1 is an acknowledgment to the total Message or
__Message Block if no ITB's are used or it is the acknhouledgment to the last Interme-
/ﬁﬁbiate Message Block only, when 1TB's are used.

,j*he use of ACKO and ACK1 provides a sequential checking control for a series of
Messages or Message Blocks. Thus it is possible to maintain a running check to
ensure that each reply corresponds to the immediately preceding Message, Message
Block or the last Intermediate message Block. )
0dd numbered blocks are responded with ACKl, while even numbered blocks. are
responded with ACKO.
ACKD is always used as the affirmative reply to line bid. (See DLE ENQ
description). It is also thae reset position initially as well as after an EOT
being sent or received.

Both the ACKG and ACKl are two character sequences.
ACKO is represented by DLE 0 (1/6,370).
ACK1 is represented by DLE 1 (1/0,371).
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4.1.3.13 MACK - Hajt-Before-Transmit positive Acknouledgment

WACK allous a receiving station to indicate a "temporarily not ready to receive”
condityon'tO%the=transmitting station. It can be sent as a response to a Message or
Message-Block: “WACK:is a positive acknowledgment to the received.data block, but
does nogﬁchango?thehﬂCKoﬁor.ACKl atatus. The normal response to WACK is ENQ, but
EOT - or- DLE EOT ‘are. also valid responses. When ENQ is received, the receiving
station will continua to respond with WACK until it is ready to continue. Saee the
Continua tima—-out discussion in Chapter 4.1.83 Tima-outs in this document: The ENQ
rotry limit is set to seven in stage one of Bildschirmtext. Thae WACK is a two
character sequenca. WACK is represented by DLE ; (1708,3711).

6.1.3.14 The Use of HACK

e : — )
. - TERESE . |EIBL E : :ﬂ- s| E{B
Transmitting: [O}{¥|Text]TiCl...... Nl.eeooo N TiText|T|C cont.

station - |T}|X]-»n |B]C ] 9] x| nt1|x|c
less :ﬂ leés :ﬂ A A
Receiving than A than A c co
Station - » ) or c or o K K
' equal u& ‘equal [K
2 sec. 2 sec. —
cont.
S E|B E E E
Transmitting T! Text |T|C|.-.- Nl..... V9 S N}...- 0
Station X m XicC Q Q T
W W W
Receiving A A A
Statien c (od C
K K K
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Functional Specification for Btx Terminals

4.1.3.15 HNAK - Negative Acknouledament

NAK indicates.that:the'previous-ﬂessage. Message Block or Intermediate Message
3lock was received in error and the receiver is ready to accept a retransmission.

6.1.3.16 DLE - Data Link Escape

DLE is a control character used exclusively to provide supplementary line control

characters, such as WACK, ACKO, ACK1l, and transparent mode control characters.

The sequences DLE STX, DLE ETX, DLE ITB,: and DLE ETB initiata and terminate trans-

parent text. In- addition,: other DLE control sequences (DLE ENQ, DLE 1TB, DLE DLE,

DLE EOT) are used to_provideﬁactive control characters within transparent text as.

,zsquired. For- additional information sea the Transparent Text Mode discussion in
va Additional Data Link Capabilities Chapter. .

“4.1.3.17 DLE EOT - Disconnect Sequence for a switcheerine

H 7N - .
' .._ransmission of DLE EOT on a switched line indicates to the receiver that the
_4)transmitter is going "on~hook"”. -Either the calling or the called station may
-=*Jgransmit this disconnect sequence. DLE EOT_ is normally transmitted when all
message exchanges are complete, and may optionally be transmitted at any time
instead of EOT to cause a disconnect. ’

see also DLE EOT in Transparent Text Hede. ' : R it

4.1.3.18 SOH ENQ - Reguest for Terminal Facility Identifier

The SOH ENQ sequence is used by the Bitx exchange to request the Btx Terminal to
send its facility identifier. The format of the facility identifier is explained
later in this document under Terminal Facility Identifier.
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4.1.4 HESSAGE FORMATS FOR BASIC OPERATION

Proper formatting of messages requires use of specifically defined data-link

go:trol chapacters;»Specific formatting rules are provided for heading and text
ata. B PR . . ’

- -Refer to Chapter 6.1.3 topic aefinitions for the formats.

6.1.5 TEXT

The text data'is transmitted in-complete units called Messages, which are indi-
cated by STX and concluded with-ETX. Each Massage is a complete unit that can stand
alone and is not necessarily directly related to other Messages being transmitted.
A Messace caniba subdivided into smaller Message Blocks for ease in processing and
more efficient error control. Each Message Block starts with STX and ends with
ETB (except for the last Message Block of a Message which ends with ETX). A single
transmission can contain any number of Message Blocks (ending with ETB) or
Messages (ending with ETX)..: A Message or - Messaga Block can be also subdivided
into smaller Intermediate Message Blocks for ease in processing and to have a
mechanism for Flow Control. The first Intermediate Message Block starts with STX
and ends with ITB, except for the last Intermediate Message Block of a Message or
Message Block which ends with ETB or EIX. A single transmission can contain a
number of Intermediate Message Blocks. That is, after at least two kbytes of text
data an Intermediate Message Block is ended with ETB or ETX.

refer to 4.1.3 topic data length.

An Intermediate Message Block which is not the first one in a chain of multiple
Intermediate Message Blocks does not have to be preceded by a STX. An EOT
ogtiqnally following the last Block. ended by ETX indicates a normal end of trans—
mission. .

Line-control character sequences within a block of Text Data:are .not allowed in
nan-transparent mode, whereas in transparent mode any station receiving a'control
character within Text Data treats the‘control character or sequence’as data and
waits for the block check sequence (BCS) to detect a possible error. 1T an error is
detected, normal recovery procedures are used. If no error is detected, the trans-
mission is treated as valid data.

A block of Text Data can be terminated prematuréf& by using an ENQ character,

which signals the receiver to ndisregard this block™. NAK is aluays the reply in
this situation, since the block is ended with a forced error condition.

4.1.5.1 Foruard Abort Sequence

S I|B E S Normally a
Transmitting Tl Text |T|lC} Text |N e lT retransmission
Station X n B|C ntl |Q X of the block
in error
N N
Receiving A A
Station K K
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6.1.6 TEXT AND °ECHOPLEXED’

KEYBOARD DATA

4.1.6.1 Block ended nwith forced Ending condition (E N QJ
-1 830000005000 0229020820003008
E1 IS I|B E EJ8LSO LS2R Cl ser.
Btx 011T] Taxt [T|C] Text [N ol % . cont.
Cantrae X n BjC n+l |Q T180/1511,11,7/71311/711,2/72,470
ARRIRESBRRSRZAIRSRAIBRAGARAS
228 YT
Al 813 N 3 2
Btx C| 8NB Al 1%
Terminal ~ K} 213 K 3 8
e X2
A
N '
) The INI character (1/3), (X — key) was sent
4 while an 'interruptible Page’ was received.
This is not a line—control character,
but a control character indicating
- initiation of a control function.
N
_)cont. .
7 S3883R3238% AR ARANIRRNANANS ARERRRARARAER Igss - - -
APA L24 ANG|APB} x @ 8 4 7 1 3 31 8 |EjIS{requested
Btx 8 $———3 g—=28 10}{}T
Centre 1/15,578,4s11872|0/312/710% #3764(377)3718 23715 {T|X Page
33p3Aa2ARIRR2ARARARIRRERRARS BAABERRRAREI IR
a3t ad £33 3338
3 3 3 8 3883
Btx 373 213 13 338
Terminal s 8 3 3 g 8 8 3R
23] 32 38 83V
/’\%.1.6.2 Block ended uith forced Ending Condition
~16.1.6.3 (selection of a pase) ( EN Q )
Start T.0.
~ Stop T.0.
) v
E} IS I|B I|B E E} (S Ii{B
Btx ollr] Text |T|C] Text |TIC| Text|N}.... oliT| Text jT|C etc.
Centre TLHIX n BiC n+l |B}|C nt2|Q TIX m BIC
v
23]
A L2 AlIN A
Btx C ind CilA C
Terminal K #.8 KLIK K
-3-%-4
A

Tha n is a number between 0 and 9 (370 to 3/9)
while an 'interruptible page' was received

(selection of a page).
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F -

§.1.6.% Dialogue Page being sent, while numeric Input is received ~/

r—T1—being 'echoplexed®

v vV
- S3R882888 ™
Btx S 1iB 1 JE1B $1828% Ells 1iB
. Centre Il Text |TlC| Text [T]C| Text |T|C $—8—% ollT] Text iT]C]| etc.
Xt 'n BlC]l: n+l |B|C nt2 Ix|C 23/7183/72% TiIX m BiC
ARRAALRED

£33 X 3 ] 283 388

Btx 83 8 A 28 A t I A 8D3

Terminal iIx8 Cc 218 Cc 423 c1 I

] K ] K 288 IK 8T8

183 : ]83 s 23]

'Valid®' keyboard data,
which means valid for this
screen image (echoplexed).

'Invalid'lkeyboard doata,-
which means invalid for this
screen image (not echoplex ed).

NOTE: Echoplexing is delayed until current text is responded.

4.1.6.5 Btx-page Request %47118%8 .-. with Echoplexing

2338803008 RARRRRARERARESS

$Ls0 |. LS2R Cl ser.
Btx L cont.
Centre s0s1511711,771311711,272,4/0 e
338:33#33%3###333828333:33%3
t-3-3 ] 68
-3 &3 - N
Btx 8N 3 368 S
Terminal $1I% - 2 i)‘!
388 333 4
?
N P
The INI character (1/3), (% — key) was sent. i
. This is not a line—control character, “f
but a control character indicating -
initiation of a control function.
cont.
asecaRenastRRARNRARARERANNA SRAZERANARARASR s8s8s
APA L24 ANGIAPB} * 8 $ 46 7 1 8 81 8 |El]S|requested
Btx 3 g— | —|—*% g——=% 1017
Centre 1/15,578,647118/72}0/8 27108 83/6|3/71371% 83715 fTLIX Page
3:3833%3%8833&8::%38:3:8388 SLBRUBRERRRRE 43588
5+ 134 235 83
-2 8 8 st g8
Btx 273 #15 418 &33
Terminal - 4 - 2 4 $ 388
883 -2 31 238 855
'\.—4'.
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4.1.7 SVSTEM STATES

In addition to tha function of sending'.fmes.";aﬁgﬁésifover; a communication link, a
number of cgntrol functions are genarally required for coordinating the operation
of tha stations on that link. It is convenient, therefora, to define the operation

.of tha link in terms of "text mode” (messagae transfer state) and "control mode”’

‘(control state).

- The text mode exists on a data link during the transfer of o Message, Message
Blocg or Intermediate Message Block from sender to receiver and the replies
required to ensure their correct transfer. That is, text mode is started by
S$TX or DLE STX 5nd is normally ended by ETB, ETX, DLE ETB, DLE ETX, EOT, ENQ,
DLE ENQ or DLE EOT. ’

—~2 Control mode is started by EOT. The. Control Mode exists on a data link when=
. ever message transfer is not in process-¢COntrol;mode ends with STX or DLE

B STX.

('Y

- Contiol mode is the initial state of the Btx Exchange and the Btx Terminal.

Transparent Text Mode:

O,

v
o
o

see Chapter 6%.1.10 Additional Data Link Capabilities
in this document.

4.1.8 TIME-OUTS

Tima—~outs are used to prevent indefinite data-link tie-ups, due to false seguences
or missed response signals, by providing a fixed time within which any particular
operation must occur. Due to the different requirements for the various
operations, five specific time-out function are provided: Receive, -Disconnect,
Continue, Secondary and Flow Control. -

4.1.8.1 Receive Time-out

\ This is a nominal twenty-five second time-out, when receiving text (in text mode).,
<’ and awaiting the next text character, while there is a nominal three-second
-~ time-out, when awaiting responses. There is also a nominal three-second time-out
s when in control mode. This limits the waiting time tolerated for a transmitting
-~ station to receive a reply.

)
'j - This time-out is started at the initiating time of the receive operation. It
is reset and started again when text or line-control characters are received
depending on the moda of operation.

- For text mode, the time-out ends after having receivgd the Block Check Charac—
ters or after twenty-five seconds, whatever occurs first.

- While awaiting responses, the time-out ends after having (eceived the appro-
priate response(s) to the Message, Message Block, Intermediate Message Block.,
or ENQ being sent, or after three seconds, whatever occurs first.

Note:
The receive time-out does not apply for 'keyboard data' sent by the Btx

Terminal to the Btx Exchange.
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4.1.8.2 Disconnect Time-out

This time-out is used on the switched network data link. It is used to prevent Btx
Terminals holding o connection for prolonged periods of inactivity. After a peri-
od of inactivity of value, the station will disconnact from the switched network.

In the casae of Bildschirmtext, the Deutsche Bundespost determines the duration of
the time-out. -

4.1.8.3 continue Time-out

This is a nominal two-second’ time-out associated with the transmission of WACK.
The continue time-out: is used by stations where the speed-of the input devices at
the transmitting station may affect buffer availability at the receiver's site and
couse transmission delays. A recejving station must transmit WACK to indicate &
"i{emporarily not ready to receive” condition if it is not able to respond within
the two-second time-out. The transmitting station sends ENQ in response to WACK
to request the actual block acknouledgment, which starts a new tuo-second continue
time-out. The purpose of the time-out intervals is to permit the receiving
station to send an appropriate affirmative reply immediately if it becomes appro=~
priate within the interval.

4.1.8.6 Secondary Time-out

This is in principle a receive time-out in text mode. It is a twenty-five second
time-out, used at-.the moment only by the Btx Exchange while doing file transfer
and being the SLAVE station.

4.1.8.5 Flou control Time-out

This is in principle a receive time-out while transmitting Intermediate Message
Blocks and expecting acknouwledgments to them. It is a threersecond time-out.

It is started only at the end of an Intermediate Message Block if the acknowledg-—
ment for the previous Intermediate Message Block has not been received yet.

It is ended when the outstanding acknouledgment is received or after three
seconds, whatever occurs first.

For examples see the Chapter 6.1.15 Flox Control and Recovery in this document.

4.1.9 RETRY COUNTS

The number of retries to retransmit Messages, Message Blocks, Intermediate Message
Blocks or ENQ's is determined only by the transmitter of Messages, Message Blocks,
Intermediate Message Blocks or ENQ's.
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4.1.10 ADDITIONAL DATA LINK CAPABILITIES

Thesae additional capabilities are availablnudnjsome.stations to increase the flex—
ibility of the data link. They include transparent-text mode, file transfer (bulk -
update), specific error codes, Terminal Facility Identifier and flow control.

|
R
E§ /)

&u}\x

)

)
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4.1.11 TRANSPARENT TEXT MHODE °

This mode pgrmits greater versatility in the range of coded data that can be tran-
sr.mtted. This is because all data, including the normally restricted data-link
line-control characters, are treated only’ as specific "bit patterns”™ when trans-
mitted in transparent mode. Thus unrestricted coding bf data is permitted for

transparent-moda operation. This is particularly useful for transmitting binary.

data, floating point numbers, packed-decimal data, unique specialized codes, or
machine languaga computer programmes. All data link control characters can be
transmitted as transparent data without taking on control meaning.

Any data-link. control characters transmitted during transparént mode must be
praeceded by a DLE to ba recognized as a lina control function. Thus the following
sequences are effective during transparent-mode operation:

Sequence Use

DLE STX Initiates the transparent mode for the
following text (Messages, Message Blocks
and Intermediate Message Blocks).

DLE ETB Terminates a block of transparent text,
returns the data link to normal mode, and
calls for reply.

DLE ETX Terminates the transparent text, returns
the data link to normal mode, and calls
for reply.

DLE ENQ Indicates while in text mode

ndisregard this block of trans-
parent data”, returns the data link to -
normal mode, and calls for a reply.

e It is also used as a "line bid' in case

T~ of a file transfer initiation sequence.
The DLE ENQ sending station asks for the
status of the DLE ENQ receiving station.
The response to-a DLE ENQ in this case
will normally be an ACKO.

DLE EOT When in transparent text mode it
indicates "disregard this message of
transparent data” and returns the data
link to normal mode. DLE EOT does not
call for a reply.

LLE DLE Used to permit transmission of DLE as
data when a bit pattern equivalent to DLE
appears within the transparent data. One
DLE is disregarded, the other treated as
data.

DLE ITB Terminates an intermediate block of trans-—
parent data, returns the data link to nor-
mal mode. DLE ITB calls for a reply, .
normally ACK, and in case of an error, a NAK.
Note that this ACK is a single character and
not a sequence of two characters, like ACKO
or ACKl. The Block Check Character follows
DLE ITB. If the next intermediate block
is transparent, it must start with DLE STX.
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Functional Specification for Btx Terminals

All replies and enauiries are transmitted in normal mode.

received on a character-by-character basis; thu
in the usual manner.

Transparent data
s the character phase is maintained

is

The boundaries of transparent data are determined by the DLE STX and the DLE 178,
DLE ETB, DLE ETX, DLE ENQ or DLE EO¥ sequencaes, which initiate and terminate the .
transparent modae. DLE ITB leaves the stations in text moda (not transparent text
mode). Thus, the length of a transparent message can vary with each transmission.
For checking tha transmitted transparent data, CRC-16 is used.

§.1.11.1 Transparent Text Block, normal Transmission.

Transparent text

i?\ initiating seq.
j) Intermediate Transparent text Transparent
block ending initiation seq. text ending
Data DLE —_— r T
v — v v v
~ g . v 1 —
Y Transmitting |[E|{D|S DID} {DlIiB|D|S . D|E|B
Station ollu!TlTrans. Lt} Transpar. jL{T]C{L|T|{ Transparent - |L|T|C
TIIEIX]Text 1(EJE|Text EIBICIEIX Text 1E{XIC
N -
Receiving —_— A A
Station Control DLE: Thas  .«.c.-. c c1
: sets apart the K K
following data DLE.
Transparent Text Block, Foruard Abort.
Transparent text
initiating seq.
@ i
N Intermediate Transparent text
j block ending initiation seq.
o Data DLE 1 —
vV — v v
— v —
\. Aransmitting El|plslTrans.|DID|Transpar. pliiBjpis|Trans.|DIE Et|{D|S|Trans.|D}D
') Statioon oliL]T|Text Lit{Text » [{L|TCILIT|Text LN oljLiT|Text Lit] etec.
EIX]| n E{E| n EIBIC]IE]|X]| n+l ElQ TIIEIX| n E|E
A —
Receiving —_— . N
Station Control DLE: This  «---- A
sets apart the Bi
following data DLE.

~Version 2

‘December.1983 ~FTZ Darmstadt T25

Page 45



Functional Specification for Btx Terminals

4.1.12 FILE TRANSFER (OPTIONAL FOR THE BASIC TERHMINAL)
Note: No ITB's nor DLE ITB's are used in case bf.Fjle Transfer.
A station may send a continuous set of data.itéms by using file transfer. All data

transmitted is code transparent, thus allowing any bit combination on the line
without conflict to line control characters. . "

‘When fiie ‘transfer transmission is to ba started, an initialization sequence

consisting of an EOT, DLE ENQ and ACKD must be instituted. The station. attempting
+0 acquire tha line sends the DLE ENQ. A station receiving this sequenca (and
ready for message reception) replies with ACKO. If the station is not ready to
receive, it replies with either of the follouing: | N )

- NAK (Negative Acknowlaedoment) (NAK is not used by tha Btx Exchanga™

- WACK (Wait before Transmit Positive Acknowlaedgment)

. Tha format for the complete initialization phase, including the start of the
actual message transmission, is shown in the next figure.

4.1.12.1 File Transfer Initialization sequence

D|E} D|S| DIE|B D|S
Transmitting LiN LIT] Text [LITIC LT
Station ElQ EIX EIB|C EIX
£ A A
Receiving 0 cCo c1
Station T K K

File Transfer
Initiation

Yo avoid the problems associated with simultaneous transmission request, each
station is assigned as a Master or Slave. The station who wishes to initiate file
transfer indicates this by sending a 'Valid' request to the receiver of file
transfer data, expects back an EOT, re—-acts to this fact by sending out an DLE ENQ
and awaits an ACKO. File transfer can start nou.

?g;esender of text (Messages, Message Blocks cr Intermediate Message Blocks) is
gefined as being the MASTER. . )
The receiver of text (Messages, Message Blocks or Intermediate Message Blocks) is
defined as being the SLAVE.

File transfer is ended normally by the initiator of file transfer by sending an
EOT. The station sending EOT will not send an initialization sequence before
three seconds have elapsed, thus allowing the other station to bid for the line
(by means of DLE ERQ ).

1f file transfer is initiated and no DLE ENQ is received within three seconds, the
Bix Exchange puts the Btx Terminal back to normal mode (dialocue mode) with the
help of EOT.

Refer also to the folloning example apd to diagram 4.1.23 .
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4.1.12.2 File Transfer

*Valid®' request
from a higher level
for File Transfer.

(Bulk Update) Btx Terminal to Btx Exchange

v
ane
Bix A0l B8 8 DIE DiS|Trans.|D{E|B
Terminal C /) 8xt LIN LIT|Text [L}Tj|C cont.
{Master) K1l ¢ 8 ElQ EIX] » EiBlcC
gaa .
Btx S|Editor|E|B :; A ‘A
Centre Tiprim. |T|C eee-10 co C 1
(Slave) [X[menu X|c [L X 'K
N :
J 1st 256 Bytes
] are received
File :
Transfer
P Init.
cont.
Btx DlsiTrans.{D|E|B E E Continue time—out
Terminal [L|T|Text LITiC N N stops. cont.
E{X} n+x EIXIC Q Q [*
.V
A50ERRERARIRRAINT
Btx W il 2AS TV Message: % |A O
Centre .-{A .. 1Al aP8 successful # [C 7/
Cc Cl 8A8 or error 8 |[K 1
X K| sesaassannassaaid »
e
last 256 Bytes This is an First eight characters
of the Message optional of message.
(= Page) Delay, caused
are received by the required N, . ... Component I.D.
time to update ... %%%%,. Error number
VA the Page—File |  .-cc.-- X Severity code
cont.
/7
{(ajth DIs} Next Messages E A
) Terminal{L|T (= Pages) —7// - ssees 0 c1
’ ) EIX as before Vo4 T K
/7 /7
Vo4 A
77 BRORBERRURARNIASEK
Btx /7 8A% TV Message: # |[A O S Line E|B
Centre //— BP® successful 8 |C 7/ T 26 Ji{C
3A8 or error K1 X| message{X}|C
SRa3aNAIRRIREARAY
The next 256 Byte Message:* End of
Blocks are organization File Transfer
received as as before
before
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4.1.13 SPECIFIC ERROR CODES

All stations must ba able to receive from one to four characters following
SOH 7 (0/1,2715) and preceding an ETB, ETX or EOT.
(If EOT is used, this causes a Link Level 2 Reset).
These characters can be used to indjcate special error conditions to the sender.
Station specifications determine whether the station will attach any functional
significance to these characters or will have the ability to transmit them.

This spacific error code sequence can be sent by:the Btx Terminal any time; it must

be sent contiguously,  which means’ it must not be interrupted by any other’

acknowledoment or keyboard data. e

VThe format'of the character string for the Specific Error Code is similar to the
format for the T.F.I. . The sequence :

SOH [ < option > < parameter > } ETB | ETX | EOT {no BCC)

is used. For definition, see format for T.F.I., Chapter 4.1.14 .
The characters 2/1 to 2/15 are used for the option field, where 7 (2/15) is the
only value which has already been defined.

The parameter field may contain VPCE (level 6) information introduced by US
control (1/15) in case of not supported VPDE's on level 6.

Version 2
December 1983 FTZ Darmstadt 725 Page 648

N e
it ~
- \)

(R}
N

V)



Functional Specification for Bix Terminals

4.1.13.1 Use of Specific Error Codes (From Btx Terminal to Btx Exchange)

Abort (sce Note?

) ’ -
\ ) - v
Btx Ells 14} 1{8 lrist - - [1ls E
Centre oflT] Text |T]C] Taxt [T{C] Text TIcl Text [T{C| Text [N
TLIX n BiC n+l |Bj{C n+2 |B|C n+3 |B]C nt4 [Q
Btx A A AliS E
Terminal c Cc cfio}zlelT
K K KiiH X
N ’
J A

D -

@= Error code (1-4 bytes).
A requested function
(requested in Text—n,
Text—n+l or Text—nt2)
» is not supported by the
. “) - " receiver of the Message,

- Message Block or Intermediate
Message Block.

)

The one—to four—byte error field may contain the first four bytes ot the
unsupported function sequence.

e.g. USxxx (1715, x/%, X/X%X, X/X)
ESCxxx (1711, xX/%X, X/X» X/X%)
CSIxxx (9711, x/X%, X/X%» X/X)

Note: The receiver of the specific error coda may continue or Abort,
depending on the error code being receaived. If the specific
error code is sent with an EOT as an ending character, the
link is reset and a possible transmission of text would be
stopped. ..

2O

o)
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§.1.16 TERMINAL FACILITY IDENTIFIER (T.F.1.)

Terﬁinals with a wide range of capabflities may be connected to the videotex
services. e.9. buffered and unbuffered termjnals. terminals able or not able to

receiye.all kind of DRCS's and in future terminals uith geometric and photographic
capabilities may become available. The Btx Exchanoge has to be aware of the facil-

jties of the terminal connected to it. This can be achieved by tha presentation

of the Terminal Facility Identifier (T.F.I) which is sent by the
terminal to thae Btx Exchangae-to describe its facilities.

T.F.1. sequenca may bae requasted for or sent By tha terminal at any time.

Enquiry for T.F.I.

S0H [ < option > ) ENQ

Response - Sending of T.F.1.
SOH < code > < code >.%. ETB | ETX | EOT (no BCC in either case)

If the Btx Terminal doaes not answer to a T.F.I enauiry within three seconds, the
defaults, i.e. tha basic -dacoder facilities (40 byte-stack) and 32-byte ITB
message blocks, are assumed. ' .

< code > sz < class > | < option > < parameter >

< class > ::% o }jJr121 ....
A A A
1 b 1

CEPY 370, 371, 372 ....3/15.
Default Value—>0 (3/0) Basic decoder facilities ( 48 bytes stack )

1 (3/1) = Basic decoder facilities ( no limited stack )
= Other classes are not vet defined

< option > ::= 2]l Al

BJ| ...
A A
COM S CEPT 478, 4/1, 4/2 ....4/15.
3 (4/0) = Intermediate block size

Other 4/x options are not yet defined

< parameter >::% 0 ¢370) = no ITB supported, Message Block Size 256 bytes.
‘ 1 (371) = not supported -
Default Value >2 (372) = 32 bytes max. ITB Message blocks
3 (3/3) = 64 bytes max. ITB Message blocks
¢ (3/4) = 128 bytes max. ITB Message blocks
5 (3/5) = 256 bytes max. ITB Message blocks
< option > ::% 11181 ...
A A A
L 1 L CEPT 271, 272, 273 ....2715.
/7 (2715) = one—to féur—byte specific error code follous.
= Dther 2/x options are not yet defined
¢ parameter >::% 1715, X/%» X/%, X/X% one—to four—character US sequence.

1711, %X/%, X/%X> X/X one—to four—character ESC sequence.
9711, xX/x%, X/%, x/x one—to four—character CSI sequence.
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4.1.14.1 Scenario to the T.F.I.

Optioqal_ T.F.I. support,
nagotiation sequencae

Terminal reset sequence
(Presentation Layer)

€ v—

Link Level Raesat

1 .
A v |
. 23823233833 2338 lr;ﬁ Y4 l
Btx 3 Connection B8 |El{S| |E S 32 IIBi{max.32]|E|B
Centra # o 3 101|019 IN}..-.. Tl Text [TIC} Text jT}C
8 Procedura. # |T]|{H Q X n BlC n+x |X]C
? 3 77
3 ¢ DIAL and 3 A
» -]
f'?tx ] read 3 S Al A
__Jderminald® Ld _ 0{aj2]7] no BCC Cl -cenen c1
J 3 Identific.)® H X K X
saaanianananed
A A
3 ‘ l—parameter =2
; The three—second response option = a

time—out is started

Optional T.F.I. support,
negotiation sequence

Terminal reset sequence
(Prgsentation Layer)

pry—

Link Level Reset

1
vl i -
ggpapbaRRRRang 7/ -
Btx 8 Connection 8 [EJIS E S 32 1{Bi{max.32|E|B
Centra # g (oljO|a|N]...-. Tl Text [TICl Text [TIC
8 Procedure. % |T{|H Q X n BlcC n+tx {X|C
8 3 ’ 7/
3 ( DIAL and 3 A
# 3
7\Btx 2 read 8 S E A A
« _JTerminald E] ogiolal2}Tl no BCC Cl ...... c1
. 3 Identific.)# H X K X
N sasaEaasIEnses
7 AA i_
) - parameter = 2
f'\) The- three—second response \ l———option =2
) time—out is started class =0
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D

B
N,

Optional T.F.l. support,
negotiation sequence

" Terminal reset sequence
(Presentation Laver)

€ w—

Link Level Reset

L
v | N | -
»=-30283828828800 - 7/ 2
Btx # Connection 8 [E[]S|E S 32 |(I|BImax.32|E|B
Centra & Do OlIOINE.... T{ Text |T{C| Text {T{C
$ Procedurae. 8 {TI{H}|Q X n B|C n+x IX|C
] : ] /7
# ( DIAL and & A
3 - ]
Bx 3 .. read 8 S E A A
Terminal® : ] 01012{2{T} no BCC Cl ceeee. c1 ;
2 Identific.)3 H X K K P~
2258205308088 v I

\
i L—parameter
The threa—second response option

time—out is started class

i
oOVN

N\
i}/\
)

el )
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Example 1 of a 1024-byte Maessage to be'trénsferred to the Btx T i S
32-byte 1TB mode default. @ Btx Terminal using the

- ../:

Btx Ells|32 bytes|{1|{B|32 bytes|I|B}32 bytas 11B|32 bytes|{IiB
Centre OliIT Text TIC Text TiC Text TiC Text T{C| cont.
TiiX 1 B|C 2 B 3 BIC 4 BiC
Btx
Tarminal
cont.
iy 32 bytaes|I|B|32 bytes|1|B|32 bytes|I|B|32 bytes|I|B
centre Text TiC Text TiC Text TICt : Text TiC cont. .
:) 5 BIC 6 BlC 7 BIC 8 BiC .
STNex A
__erminal c
K
d N
cont.
Btx 32 bytes{I|B|32 bytes 1lB{32 bytes|I|B}{32 bytes|E|B ;
Centre Text T{C Text TiC Text T|C Text TiC
29 BlC 30 Bi1C 31 BiC 32 X}icC
Btx A A A
Terminal C Cc C c1
K K K K

W
)

/

~~
J
)

- Version 2 ..
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Example 2 of @ 1024~-byte Message to be transferred to the Btx Terminal using the

Functional Specification for Btx Terminals

32-byte ITB mode default.

Btx E}15132 bytes]I|B|32 bytes|I|B{32 bytes{I|B|32 bytes|I|B
Cantra ofiT Text TICl Text TjC Text TiC Text |T|C
TitX 1 BiC 2 BiC} . 3 BiC 4 BjC
Btx
Terminal
cont.
Btx 32 bytes|1|B|32 bytes|I{B|{32 bytes{I|B|32 bytes|E|B]
Centre Text TIC] Text TICl - Tex TICl Text TiC
5 B{CIL - 6 ~-- |BIC)—~ 7 Bi{C 8 - {B}C
Btx A
Terminal c1
K
cont.
Btx 5132 bytes{1|B|32 bytes|I{B}32 bytes|I|B|32 bytes|I|B
Centre T Text T|C Text TiC Text |TIC Text 1]C
X 25 BiC 26 BiC 27 BiC 28 B|C
Btx A A A A
Terminal (o (o c Cc
K X K K
cont.
Btx 32 bytes|I|B[32 bytes}I|B|32 bytes|I{B|32 bytes|E|B
Centre Text TI|C Text T|C Text TiC Text T]C
. 29 BiC 30 B|C 31 B|C 32 X|C
Btx A A A A
Terminal C C c co
K K K 1 ¢
Version 2
1983 FTZ Darmstadt T25
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4.1.15 FLOW CONTROL AND RECOVERY

Flow control in the lavel 2 protocol for Bildschirmtext works the following way:

1. While the Bitx Exchange sends out Intermadiate Messagae Blocks, it chacks for

tha raesponsa to the pravious Intermediate Message Block after having sent out

thae last text character of the current Intermediate Message Block. Rafer to
example 4.1.15 . 1

2. 1f the response for the previous Intaermediate Message Block has already been
racaivaed at this tima and if it is an ACK tha transmission continues imma-
diately with sending out the ITB and BCC or ETB/ETX and BCC belonging to the
curraent Intermadiate Maessage Block and continues with the text characters of
the subsaequent Intermaediatae Message Block, or it ends in case of tha last
Intarmadiata Message Block. Refer to example 4.1.15 . 1

23

%
e

1f the responsa for the pravious Intermediate Messaga Block is received and
3F 3t is-a NAK, an ENQ is sent by tha Bix Exchanga to initiate a forward abort
saquanceae. Onca tha forward abort is processed, 2 retransmission is
initiated, baginning with the failing Intermediata Message Block, which is
pracadaed by an optional EOT then STX and the DATA. (The 'optional’ EOT is
sant in front of thae retransmittad Intermediate Message Block only if the
raetransmitted Intermadiate Massage Block is the first one of a Message or
Message Block). This Intermediatae Message Block is the previous one whosa
negativae response initiataed the forward abort sequencea. Refer to example
6.1.15 . 2 and 4.1.15 . 5 - ’

4. If the response for the previous Intermediate Message Block has not been
received yet, the Btx Exchange starts a 3-second time-out awaiting the still
outstanding response for the previous Intermediate Message Block.

1) The response s received in time and it is an ACK or the expected
ACKO071 The action being taken is the same as described before. Refer
also to example 4.1.15 . 1

2) Tha response is received in time and it is a NAK. The action being

taken is the same 35 described befora. Refer also to example 4.1.15
.3 )

3) The response is received in time for the last Intermediate Message
Block and it is an ACK or not the expected ACKO/1, the acknowledgment
is interpreted as a severe error. JThe recovery and retransmission

actions being taken depend on the type of the data that was sent

N (DRCS data, chained Pases, combined Pages), etc. This is outside of
" 4 the link level 2 responsibility. Refer to example 4.1.15 . 8
f) 5. If the time-out elapses (3 seconds) an ENQ is sent initiating a forward abort
. sequenca. Refer to example 4.1.15 . 4
7 6. Thé expected responses to the ENQ and the recovery and retransmission action
Sy being taken daepend on the four possible situations:

) a. Text n+l is sent out and Text n is not yvet responded, 3-second T.0. starts
and times out, ENQ is sent and a 3-second T.0. starts again. Refer to
example 6.1.15 . 4 -

1) 1f an ACK and a NAK are received, the ACK is interpreted as the posi-
tive acknowledgment to Text n and retransmission starts with Text
ntl. Refer to example 6.1.15 . 4

2) 1If two NAKS are received, the first NAK is interpreted as the nega~
tive acknowuledgment to Text n and the second NAX is interpreted as
the response to the ENQ,. retransmission starts with Text n . Refer
to example 4.1.15 . 5

3) If an ACX only is received, it s interpreted as the positive
acknouledgment to Text n, while the response (NAK) to the ENQ is
still outstanding. If there is still no additional response (NAK)
after three seconds, an EOT is sent and the situation is interpreted
as a. severe error and” its handling is as described bafore under
savere. error. Refer to example 4.1.15-. 6.

- Vearsion 2 .
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4) If a NAK only is received, it can not be determined whether it is the
responsae to Text n or. the response to the ENQ. There is a missing
response and after three seconds an EOT is sent, the situation is
interpraeted as a severe error and its handling is as described before
under severe error. Refer to example 4.1.15 . 7

b. The last Intermediate Message Block includiﬁg ETB/ETX and BCC has been

sent out, 3-saecond T.0.starts and times out, ENQ is sent and the 3 second
T.0. starts again. .

1) If the expected ACKO/1 is received, no recovery action is necessary.
The expected ACK0/1 is interpreted as the positive response to the
lagt Intermadiate Message Block. .

2) ff~a NAK only is received, the last Intermediate MesSage Block is
‘- assumad to be in error and it is raetransmitted.

3) If tha not expected ACK0/1 or an additional response plus the
expected ACKO/) are received, the situation is also interpreted as a

severe error and the recovery is as described before under severe
error. Refer to example 4.1.15 . 8 ’

While the first Intermediate Message Block (even the first Intermediate
Messpge Block in a retransmission after a recovery) is sent, all responses,
except  tha keyboard. data, from the Btx Terminal are discarded by the Btx
Exchange. This is also true while sending Messagaes or Message Blocks, because
thae Btx Terminal has to respond only after having received the appropriate
ITB=-BCC, ETB~BCC or ETX-BCC. The Btx Exchonge doas not expect responses
while sending the first Intermediate Message Block or Message Block and/or
Message (with no ITB'S).

summary

In this protocol there are only two situations that are interpreted as severe
error conditions.

1.

The total number of responses received is not identical to the number of
responses expected. This might happen if the receiver of messages replies

- with the response and the sender of the message did not recognize that

response, or while the sender of a message aborted a transmission for any
reason and the receiver did not recognize the EDT(s]), already getting new or
recovered Intermediate Message Blocks and still sending replies for previous
Intermediate Message Blocks. Refer to examples 4.1.15 . 8 and 4.1.15 . 9

The response to the last Intermediate Message Block of a Message Block is not
tbe expected ACKO/l, which means ACK 0 is received instead of an ACK 1, or
vicae versa. o

. Note:

If a receiver receives Messages, Message Blocks or Intermediate Message
Blocks which are longer than determined by T.F.I. or the defaults (32
bytes or 256 -bytes for Bulk update), or if the Messages, Message Blocks
or Intermediate Message Blocks appear to be longer due to the fact of not
having recognized the ending charactes= (ITB, ETEB, ETX), the receiver
shall send a NAK as soon as the situation arises. This gives the sender
of the Message, Message Block or Intermediaote Message Block the possibil-
ity to recover at Link Level 2. Otherwise the sender may time-out, send
out an ENQ, get back a NAK and have a possible missing response, which 1s
handled as a SEVERE ERROR and can not be recovered at Link Level 2.

Version 2 :
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Flow Control, normal Transmission
Start T7.0.

Stop T.0.
e e e e e e — - - —
// / 44 y v v
Y o - / —eess -7/ coes
Btx EfISt I|B ig):) IIB .—W B
Cantre ollT| Text IT|C|] Taxt [T|C| Text TiC] Text TiCleeeeo ]
THIX n BlIC n+l |B|C n+2 BiC nt+3 XicC
/7 7/ ) e eee ——/ " e
l |
v v v
N
- EX A AD
7érminal C Cc c /
) X K K1
)
Flou Control, NAK received and Retransmission
7/ 77 —~—/— -
Btx ElIS IiB I8 E S I1|B :
Centre clltl Text [T|C| Text |T ¢l Text [Nj...[T] Text |T|C Text etc.
TiIX n BiC n+tl |B]C n+t2 |Q X n+l [B]C n+2
— 7 e ,/—
—~Btx _ ) A A
erminal Cc C
- X K
J
f/'\;
~
i
A : Versiohﬂz
i " FTZ Darmstadt T25 Page 57

I Dacembar 1983 -



Functional Specification for BtxaTerminals

Flow Control, NAX delayed received and Retransmission

Start T.0.

etc.

———————— T— = "
Stop T.0.
v v v
7/ V8 e R V4 S TN
Btx S 1|8 1 1'13 St . I1|B
Centra Tl Toxt |T|C] Text TICI Text Nl...JT) Text |T|Cl Text
X n BiC n+l BiC nt+2 EL X n+tl {B|C nt2
/" /,_- - e e /,— L 3 N 2 i
| ] ]
\'J ) \Y
Btx A N N
Terminal Cc A A
| 4 K K
Flou Conirol, Time-Out and Retransmission, ACK, NAK received
Start T7.0.
——————— ]
End T.0.
<—3 Sec.——>[ { 1 '
\
7/ 77/ +
Btx E|lIS IlB —_W S 1iB
Centre otlTl Text [TIC|] Text j...ccccnceen N{..... Tl Text |T{C|] Text
TLHEX n BiC n+l Q X n+l {B|C nt2
—// /S —
V'
A N - A
Bitx C A C
Terminal K K X

Version 2
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Flou Control, Time-Out and Retransmission, NAK, NAK received

Start T7.0.
End T.0.
<—3 Sec.——>[ ( W
, , \'J vV
/ /
Btx EL LS IlB ——W E E{lS
centra {O}IT] Text |T|C Taxt JeceeoecooenooNleaean O}iT] Text’
T11IX n BiIC] n+l- Q X n
/7 /) ) — R
v
N
P A
EJ{minal K
) ,
4

S

)

severe Error Co

-

Taext
n+l

o -

ndition, too few Responses received, n o retry on ENQ

v
- 4 4
Btx El]S 11|18 —_1
Centre ollT! Text |TiC| Text j.cececceees.
TLHIX n B|C n+l
- P g /S
7R
- )fminal
-

Version 2

Depamber;1§83

Start T7.0.

End T.0.

A e R

<—3 Sec.——>]
v

atc.

SEVERE ERROR

Restart point determined
outside of link level

ROP

FTZ Darmstadt 125
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severe Error Condition, too few Responses received, n o retry on ENQ W
" Start T.0.
End T.0.
- <—3 Sec.——>[‘ <—3 Sec.—->]
v vy -V
,7 7/ ‘
Btx ElIS Il T E E SEVERE  ERROR
Centra olIT] Taxt ¥lc] Text [..iveeeeece V) eeeeaeeaca|O]| Restart point datermined
TIi1X n B|C 132 S Q : T outside of link level
/7 //— - :
Bix -
Terminal ~
Y

severe Error Condition, too many Responsas received

Between these points of .
the protocol all responses

(not the keyboard data)

from the Btx Terminal are

discarded by the Btx Exchange.

| l

v v
Btx E ells 1{B 1|8} E|B E{! SEVERE ERROR _
Certra Text INP...lO[|T] Text |Ti{C Text |TICl Text |T|C 1} Restart point determined
n+tx |Q THIX m BiC m+l |B}C m+2 [X|C T outside of link level

and This ACK 1 is

- - N A A AllA ignored by the
Btx ind A c (od ciiCc 11|« Btx Exchange. ~
Terminal 2 38 K K K K{1K The Btx center doe;

ges not even uwait for ij{

\‘ ,I-

}

.
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severe Error condition, too many Responses received

N
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Between these points of

the protocol all responses
{not the keyboard data)

from the Btx Terminal are
discarded by the Btx Exchange.

=

Btx E
Centre Taxt [N
n+tx |Q

- 3-3

3 8

ans

)

)

»

-

LE S

Version 2

. December 1983

RPrZz

E
0
T

v

|

v

X~

Text

- R ]

B
Cl Text [N{.....
o m+l |Q

FTZ Darmstadt 125
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SEVERE ERROR
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4.1.16 CEPT VIDEDTEX (CONTROL SEY CO)

+

Refer to: Specification of a Basic Videotex Terminal oberating to the EUROPEAN

VIDEOTEX. SERVICE.
Zibslo 0 0 0 0 0 0 0
b7 0 -8 0 0 1 1 1l 1
bé 0 0 1 1 0 0 1 1

LSB :

-————3 b5 0 1 0 .1 0 1 0 1
b|blb|b 1] 1 2 3 4 5 6 7
4131212

ARAANNARARRNLCes000000000000000000000000000000000

ojoloto 0 3 NUL | DLE & 4

- 2 =358R .

ojojoly 1 % SOH 8 con ' .

ololile|l 2 & stx 3 rot | .
3 Becocece —e

g0jojijl 3 8 ETX 8 ini S
E foovose .

0il1jog0 4 8 EOT 8 cof | .
~¥ 3 EE E 431+ .

sjrjdl 5 & ENQ NAK 3 .

5 ” 8 [ 3
oj1f1}o 6 £.ACK SYN 3 .

- 3 s »

oj11}1 7 &% ITB ETB & .

RN ARRRAAL .

1lo0jcjo 8 » apb can | .
tlolo|1] 9« apf | ss2 | .
110 .0 10 » aod * dct .
1{ol1l1] 11 « apu | esc | .
1l1j0l0] 12 ¢ es + ter -° U
1i1}0 13 ¢ apr ss3 .
1111 14 + 1sl aph .

. {Z 1§1j1] 15 « 1s0O apa .
L ................’................................

Note: Transmission control characters are denoted in upper case letters

SYN is-not used in this asynchronous Link—level Protocol.
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4.1.17 SCENARIOS

refer also to examples in the previcus Chapters 4.1.6 and %.1.15

Note:

In any given casa, the numbaer of acknowledgments (ACK, NAK, or ACK C/1) must be
identical to the numbaer of blocks (ended by ITB, ETB, ETX or ENQ) sent. UWhich
means also that, if onca a NAK was respondad within a Maessage Block all thae follow—
ing intermediate blocks, ragardless of whathar aborted by an ENQ or not must ba

responded by NAK's. If the numbers arae not equal, tha whole Message Block must ba
raetransmitted. T

In the following examples it is assumed that all raesponses, e.9., ACK, ACKO/1 or
MK, are recaived within the time-out limits.. :

Tffhe { ) refer to the numbers in the flou diaérams.
.-/\
b

Py

)
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Line Procedure, Error-free Transmission

(3

(8)

(3>

1st Message Block

3rd Message Block

4th Message Block

Btx ElIS Ii1Bl - E|B
Centre ollTlvextiT|ClText ... Text|T|C
TIIX] » BiCl n+l n+tx|B]C
Btx A A A . . . .
Terminal c C Cc c:1| - 'Valid ACK' (38)
¥ K - |K K oL
Btx S B EIB . e
Centre T|Text ClText ... TextjTjC 2nd Message Block
. X} o Cl o+l otx|B]|C ’ -
Btx A A A A
Terminal Cc (od Cc co *Valid ACK®
K K K K
Btx S B ElB
Centre T{Text Clyext ... Text|T|C
Xl p Cl pt+l p+x|B|C
Btx A A A A
Terminal (o C C c1 'Valid ACK?
K K K K
ETX, last block.
— i
Btx S B E|B
Centre TlText ClText ... Text|T|C
Xl g Cl g+l atx|X{C
Btx A A A A A
Terminal C C C co *Valid ACK’
X K K K

Vaersion 2
Dacember }983
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Line Procedure, Error in 1st Message Block

Error Forward Abort Sequence
_— — .
v v
Btx ELIS 1|8 E B
Centreo 0l1T]Text]|T]CiTextiN ~0R— Text]T{C 1st Messagae Block
TIHIXY BiIC| n+1]Q n+x Cc
Btx N N N N N
Terminal A Al —OR— |A A A *NAK' (9)
K K Lﬁ. K K
[ Decoder stops
N
o B E I|B E|B
iﬁﬂ Centre ol{TiText]T|C}Text ... Text|T|C 1st Maessage Block
/ TlixX! n |BIC] n+l ntx[BIC
/\th A A A
:  'Terminal c Cc c c1 *Valid ACK' (3)
oy K K K
etc.
Line Procedure, Error in lst Message Block
Btx El1S 18 E|B
Centre ollTitext]Tlc|Text ... Text TiC 1st Message Block
TiHIX] n B|C| n+l n¥tx}B|C
N\ A
A Bix A A A
) Terminal c c c A *NAK® (9
7 K K K K
~ Error
Y Bix S E{B
Centre TiText|T]C 1st Message Block
X| n+x|B}|C (Remainder)
Btx A ]
Terminal c1 *Valid ACK' (3)
K
etc.
~. Version 2 . . i
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Version 2
December 1983

Line Procedure, Error in 3rd Message Block @
Btx EI1S 1iB ElB
Centra 01T TextTiCiText ... Text|T|C 1st. Messagae Block
TIHIX] » BIC] ntl n+x|B|C
Btx JA A A
. Tarminal c Cc Cc c1 'Valid ACK®' (8)
X K K
Btx S 11B EiB
Centrea Ti{Text|TiCiTaxt ... Text|T|C 2nd Messagae Block
X| o |BjC| o+l otx|B|C
N
Bix A A f/'-)
Taerminal c c c co 'Valid ACK' (8) ‘
K K
I
./\{
Error Forward Abort Sequence \j)
—_— r oy
v v z
Btx S 118 E EIB
Centre T{Text|{TiClText|N —OR— Text]T|C 3rd Message Block
Xt p BIC| p+1]Q n+x{B|C .
Btx N N N N N
Jerminal A Al —OR— [A A A *NAK® (9)
K K X K K
Btx Ells 1|8 E|B ,
Centre olfTlText|T|C|Text ... Text|T|C 3rd Message Block
THIX) p Bl|Cl p*1 ptx|{B|C
N
Btx A A A A \/)
Terminal Cc C c C1 *Valid ACK' (8) et
jﬂ K K K ro
. ~
. )
etc.
iv;
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— OR —

Line Procedure, Error in 3rd HMessage Block

Btx S IiB E|B -
Centre TlTextiTiClText ... Text{T|C 3rd Maessaga Block
Xl p BIC] p+l p¥xiB|C
A
Btx A A N
7~Jerminal (o o4 o4 A *NAK' (9)
) K K K K
J
/ Error
N\
S Bix S EIB
) Centra Ti{Text]T|C 3rd Message Block
J x! p+x]B{C (Remainder)
Btx A
Terminal c1 '*Valid ACK' (3)
K
etc.
VR
N
) .
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VA
4.1.18 ADDITIONAL EXAHPLES -
For the interpretation of the three-second time-out refer: to Chapter 64.1.8
'Tima-outs' earlier in this document.
case: valid Ack (8)
Meaning: The expected ACK 0/1 has been received 'a n:d--‘the total 'Sr
number of received ACK's, including the expected ACK 0/1
is equal to the numbar of Intermediate Message Blocks
within this Measaga. . _ o
Action: Normal end, continuae uith next Messaga. - -
N
794 Y44 /7 /7 - 3 secs -
Btx S 1|8 1|8 1|8 ElB Time—out )
Centre It Text {Tlcl Text {T]C| Text |TIC] Text |T|C}......//cccennneen.
X n BjC n+l |BIC n+2 |B}C n+3d {X]C _
77 77 77 77/ R
Start End ';fﬁ\
)/
Terminal Cc c 7/ -
K K1 ,
o
Case: lirong ACK, SEVERE ERROR (14) o
Meaning: An ACK has been received during the 3-second time-out,
which means: too many acknowledgments. The last
Intermediate Message Block can be acknowledged with
ACKO/1 or NAK only.
Action: This is a SEVERE ERROR condition, which can not be handled
at Link Level 2. The restart point is determined outside
of Link Level 2. N
ol
) E
7/ V4 7/ 7/ 3 secs
Btx S I|B 1|B 1i{B E|B time—out —~
Centre 1l Text [T|C}] Text [T]C] Text TIC) Text IT|Cl.....- VY S .
x| n Blcl n+1 |BjC| n+2 |BlC] N3 X|C W
* 77/ 7/ 77/ 77/ :
Start End
Btx A A A “ia
Terminal Cc (o Cc C
K K K K

~ Version 2
December 1983 FTZ Darmstadt T25 Page 68

e o



Functional Specification for Btx Terminals

Urong ACK SEVERE ERROR

(1%) -

lVérsion 2

VDecembar 1983

FTZ Darmstadt T25

End

case:
Meaning: Tha recaivaed .ACK 0/1 is not the expected one o r the
number of recaeived ACK's, including thae received ACK 0/1 is
n ot equal to thae number of Intermediate Message Blocks.
Action: This is a SEVERE ERROR condition, which can not ba handled
at Link Lavel 2. Tha raestart point is datermined outside
of Link Lavel 2.
/7 /S 7/ /7 3 secs
Btx I|B B IlB E|B time—out
Centre Taxt [T]C] Text ¢l Text |TIC] Text jTi{Cl.v.c e//uceeceen
~ n BjC] n+l c n+2 |B n+3 |X|C
- 77 7/ ’7 7/
_<5J Start
Btx A
rlsrminal c 7/
/ K
b1
Case: Nothing T.0. (15) T
Meaning: Nothing wWas received during the 3-second time—-out.
Action: Send ENQ, according to the response to the ENQ, continue
with tha appropriate diagram. Refer also to 4.1.15:¢
7/ 7/ /7 Y4 3 secs
Btx 1 . B} I EIB time—out
Centre Text |T Toext |TIC| Text |T Jext (TjC.-.... VA
N n B nt+tl B nt+2 B n+3 X
// 4 /7 //
:{ Start
4
Btx A A A
Terminal C C C
A~ K K K
) .
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Case: NAK. (9)
Meaning: A NAK was received during the 3-second tima-out

Action: §end ENQ. Accorping to the response to the ENQ, continue
with the appropriate diagram. Refer also to 4.1.15.

: 744 Y94 // // 3 saecs
Btx S 1|B 1|8 IiB B] time—out|E
Centra Tl Taret |TiC] Text |T|C| Text |T|C}] Text |T|C}......77. N
X n - |B]C n+l |B]C n+2 |BJC n+3 {X|C - 1Q
77 ,7 77/ ,7
Start End
Bt ’ . I
Tarminal A
K
- OR ——
7/ /7 /7 4 3 secs
Btx S IiB IiB I|B E time—out
Centre Tl Text |T]lC] Text |TIC| Text (T]C Text [N{....... 77.. 1.
X n BiC n+l |{Bi{C n+2 |B|C nt3 1Q
4 ,7/ 7/ 77
Start End
Btx A N N
Terminal C A : A
K K K

4.1.19 FLOH DIAGRAMS

Message Transfer and Terminate States.
The following notes refer to the flow diagrams
Btx Exchange and Btx Terminal.

General comments on flow diagram notation.
Nothing-

This notation in a receive column indicates that the receivino station failed to
receive any intelligence for one of two reasons: 1) The transmitting station did
not in fact transmit or 2) the receiving station failed to recognize the incoming
characters. The receiving station will initiate and complete a 3-second read
+ime-~out when an anticipated response is not received. The 3 seconds may be reini-
tiated a number of times.

7.0.~-
This notation indicates that a time-out is to be completed prior to initiating

the following action. In some cases the time-out may be optional and will be
covered in the corresponding narrative.
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n-

This notation is used.to imply that a given action or seguence may be repeated a
variable number of times to attempt proper or corrective operation. With each
r?petitten the "n" count is reducad by ona and at an "n = 0" condition an altaerna-
tive action is normally taken. In somae cases for example, it is possible to reini-
tiatae tha retry saequence for additional attempts to complete tha operation.

Introductory Notes: In the following flow diagrams a 'text’ is dafined as a prop-
erly formatted block, i.e., one that is framed by the appropriate start (STX, DLE
STX) and end  (ENQ, ETB, ETX, DLE ENQ, DLE ITB, DLE ETB, DLE ETX) characters. Nota
also that-slave.responsos;(ACKp'ACK 071, NAK, WACK) are used only for proparly
formatted blocks. .. . - o R :

(1) thhen ITB's are used to’separata a Massage dr?a.ﬂessage Block into Intermae-

[ J
diate Messagq'Blocks,;tho'fqllouinglrules“are'used-for tha flow control mech-
7~ anism: R o S s
. Co - .
N The first Intermaediate Massage Block  is sent out followed immediately by the
L) text of tha second ona. At thae end of the second one, a check is made for an
-~ already recaeived acknowulaedgment (whila the transmitting station is still in
taext mode). ’ o
N If an ACK (83) has been raceived, (positive acknouledgment for the pravious

Intermaediate Message Block) the ITB for tha second Intermediate Message Block
is sent out without a delay and data transfer goes on for the following Inter-—
mediate Maessage Blocks, using the sama rules as before.

If"é NAK (93) has been recéivedf(negative'ackbouledgment for the previous
Intermediata Message Block), an ENQ {43} is sent out without a delay to initi-

?;gja forward abort sequence. The aexpected acknouledoment to this is a NAK

I1f Nothing. (153) has been received (the previous Intermediate Message Block
haes not been respondaed), a threa-second tima-out is started, awaiting the
outstanding responsa.. If the outstanding response is received during this
time, its handling is. exactly tha same as described before.. If the
three-second time-out elapses befora a responsa is received, an ENQ (4b) is
sent to initiata a foruward abort. Note that the shown ACK (8b) is not a
response to the ENQ {4b) but the reply (delayed by the SLAVE) for the previous
Intermediate Message Block. One of the NAK's (9b) belongs to that ENQ (4b).

Note.
In case of lost raesponses, the sjtuation is always interpreted as a SEVERE
ERRCR. The recovery procedure s determined outside of Link Level 2.

VR
5%3 Refer also .0 4.1.15 Flou control and Recovery

. (2) A Message; Message.Block or Intermediate Message Block terminated by ETB
and the BCC causes the sender to start a 3-second time-out and expect a

responsae during that time from the receiver.

. (3) A Message, Messagae Block or Intermediate Message Block terminated by ETX
and the BCC causes the sender to start a 3-second time-out and expect a
responsa during that time from the receiver.

. (4) A Message, Message Block or Intermediate Message Block terminated by ENQ
signals a cancel function for that Messaga, Message Block or Intermediate
Message Block (Forward Abort). It should be noted that zero length text is
also possible (STX ENQ) for the block cancel function (forward abort).

. (4a) An Intermediate Message Block terminated by ENQ signals a cancel function
for that Intermediate Message Block.

. t4b) An Intermediate Messagae Block terminated by ENQ signals a cancel function
for that Intermediate Message Block.

. (5) The master requests the slave to repeat its last status ACK 071, NAK or
WACK. (Never ACK) .
. (7) The mastar terminates the current transmission.

,-Versioh 2 ’ :
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(3) The appropriate alternating acknowledoment is an affirmative response to
the last Message, Message Block or the last Intermediate Message Block. Valid
ACK means also that the total number of raceived ACK's including the alternat-

ing-ACKOIl must ba equal to the number of Intermediate Message Blocks within
this Message or Message Block. o

(32) Tha ACK is an affirmative response toNS Sﬁcceﬁsfﬁlly recaeived Intermedi-
.ate Messaga Block, which was ended by an ITB. 4
(3b) This ACK is not an acknouledgment to ENQ. {4b) but tha reply (daelayed by
the SLUAVE) to.the praevious Intermadiate Message Block.

(9) Tha negativa acknowledgment is a response to.a Messagae, Message Block or
Intermediate—Messaga Block with an invalid BCC or ended with ENQ (block
gance}u Forward Abort). The NAK (9) has to ba transmitted in case of an
invalid BCC e v ery time an-1TB,.ETB, EIX is.recaived even if it was already
transmitted. for a. -previous: Intermediate Message . Block. So tha number of
rasponses must be identical to tha numbar of Intermadiate Message Blocks.-

(9a) The naegative acknowladgment is the response to the pravious Intermediate
Message Block. - N . . '

{(9b) The negative acknowledgment is tha fesponsn to the ENQ (4a) or (4b).

(11) Affirmative rasponse to the last Message or Message Block, denoting that
the slave is temporarily unable to.recaiva .the next Message or Message Block.
Usual action by the master is to send ENQ :seeking the proper ACK0/1 before
proceeding to send tha next. Message .or Message Block. A master: station EOY
(7) following the receipt of WACK is an unusual termination condition, i.e.,
to the link bhas to reinitiatize following. excessive or continuous WACK
responses. In this case both stations must assume that the lastMessage Block
was processed by the slave station.

(13) The slave fails to receive, due either to a transmission error or the
fact that the master did not initialize a transmission within the period of 2
recaive time-out. In this case the text transmission must be accepted. It must
be assured that thae text delay was caused by abnormal transmit delay at the
master station andithe integrity. of the master station must be assumed to
ensure that two successive transmissions were not made uithout an_intervening
slave response. The slave station may elect to terminate by transmitting EOT
after "n" unsuccessful receive time-outs.

(14) The master station detects a sequential error in the ACKO/1,

(14a) o r the number of responses received is n o t equal to the number of
responses expected. -

- The slave station did not receive the Message, Message Block or Intermedi-
ate Message Block (or parts of it), e.g., no start or ending characters
were recognized. In this cas the slave station may remain quiet (Nothing /
7.0. (15) and the master station will experience a Receive time-out and
transmit ENQ (4b) to request the slave status. The slave station will then
respond with its previous acknowledgment for the previous Message,
Message Block or Intermediate Messaoge Block., resulting in a seguential
ACKO0/1 error at the master station. The proper ERP procedure for the
master station at this point depends on the reply to the ENQ.

Both (14) and (lﬁa).are handled as a SEVERE ERROR.

(15) A receive time-out occurred at the master station in respoﬁse to a
Message, Message Block. Nothing was received during this time-out. An ENQ
will be sent at the end of the time-out to request the slave status.

(15a) This means that Nothing was received while the Master is in text mode
and is transmitting the current Intermediate Message Block.

(17) Similar to {15). A STX Text.ENQ indicates a forward abort sequence where
a NAK is the expected response but in case of a receive time-out the master may
send an ENQ to request the status of the slave.

(22) Receipt of an EOT by the slave station following a”transmitted affirma—
tive response to a Message, Message Block or the last Intermegiate Message
Block. terminated by ETX may be interpreted as normal completion of trans—

X
Nt

)

!‘\/E,-‘
N

o)

4
A
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mission. Note that this is true only if normal hierarchical conventions rela-
tivae to usagae of ETB and ETX are observed.

23) Receipt of an EOT by the slave station following jts NAK response, a

Messaga, Message Block or Intermediatae Message Block, terminated with ENQ,
completes the forward abort sequence.

(24) The slave station causes the transmission to be terminated prematuraly by
transmitting EOT in rasponse to the master station’s transmission. This must
be considered a slave station abort when it is unablae to continua receiving
Messagas, Message Blocks or Intaermediate Massage Blocks. The EOT response
resets tha data link to control mode and does not constitute an affirmative
responsa for tha last transmission block. Tha mastaer station must ensure that
the Massagae, Massage Blocks.or Intarmadiate Message Blocks ara retransmitted
when transmission to the slava is reinitialized.

(25) An ENQ in responsae to a previouﬁ'ﬁACK fféhshi%ted by the slave Qtation
cannot raesult in a NAK being returnaed to the master. Tha initial WACK trans-
mission implies an affirmative response to the last transmission block.

(26) In case of fila transfer only, the Btx Tarminal expects an EOT after

having -requasted file transfer and will act as the MASTER for the duration of
the file transfer. . -

(27) While doing file transfer,Aan EOT being sent or received causes the end
of file transfer.

Version 2 )
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4.1.23. FILE TRANSFER INITIATION AND TERMINATION STATES
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4.1.26 EXAMPLE OF CRC CALCULATION.

being sent .or received.

4.1.24.1 STX A ETX

15

16

L p 3¢

N =X

VF-—

Data

+ X +1

X +X

CRC -

(sent or received)

Used in Btx 1200/75 bps and 120071200 bps
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6.2 DATA_LINK PROTOCOL FOR 2400/2400.DX {DATEX-L/HDLC LAPB)

This Chapter is in preparation.

)
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5.0 NETHORK PROTOCOL (LAYER 3)

Btx Terminals can access the Btx sérvice via the following networks and services
of the Deutsche Bundespost:

public switched telephona network
Datex-L (planned)
Datex-P ( ‘™ ) (External-computer as user)

ISDN « "

Call set-up/clearing (network protocol according to layer 3 of the 150 model) for
modem D-BT is dg;cribed in Chapter 3.1. :

1f other modems are used, a different procedure for call establishment is employed
(see Chapters 3.2 and 3.3).

The CCITT - -recommendations for the interfaces conforming to X.21 apply to the.

network protocol for the planned connection via‘Datex-L.

since detailed specifications on ISDN are not yet available, it is premature to
define the relevant protocols.

(Ref. Datex-L Handbook of the Deutsche Bundespost).
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6.0 TRANSPORT PROTOCOL (LAYER 4)

Btx Terminals are always allocated to a specific Btx Exchange on a permanent
basis. It is therefore not necessary to define a protocol for this layer.

O
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B ot Lol
7.0 SESSION PROTOCOL {LAYER 5) S
This Chapter is in preparation. It will cover.log-bn/off as well as additional
functions for the Btx editor.
2

»,

N2
L

O
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8.0 PRESENTATION PROTOCOL SYNTAX (LAYER 6)

8.1 STRUCTURE OF LAYER &

8.1.1 GENERAL

This Chaptar describes the presentation layer, which corre ds to 1
0SI Refarence Model of 150, with respact to its sponds to laver 6 of the

. data synfax

. data presentation.

‘he presentation léyéFfb?ocesses the presentation functions and codes in such a
anner that they can be interpreted and accessaed by the application as required.

In the Btx service, the data transmitted by the system to the terminal_ére gener-
ally presented in speci fic standardized forms determined by the application.

~ \iybe presentation modes are in, principle, described by
;}t L the coding structure
4 their representation or functional effects.
The presentation characteristics can be subdivided into the following groups:
. alphanumeric informatidn V
. graphic information
e characteristics of the information.

The following display types have been defined:

. alphamosaic mode
. geometric mode
P . photographic mode.

\f n addition, the presentation layer may contain data elements not used exclusively

or visuval presentation or which change the overall structure of the visual pres-
Jentation elements. )

For the basic service the alphamosaic mode and additional mandatory presentation
/elements have been specified. These are
o

)

) . downloading of character shapes (DRCS)
’ . downloading of colours

i format designation

. terminal reset functions.

The geometric and the photographic mode are to be considered as standardized
options for the basic service and are described in CEPT recommendation T/CD 6-1

(see Annex 7).

~N
»
g
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Others (e.g. Sound)

ontro} of devices (. q, videotex disc)

Telesoftvare / Makros

ransparent data -

Photoorafic display

Lyodules identified by US X——"

| _Geonetric disolay .
> LA
- e p— - —— o e o = = o = — —— T o -— w
*— li Reset functions LI o
4 1 -~
i
| b functions ] - £
0 : e . ] L
a I Downloading of character shapes . \0
© 1 i a -
ie) 94 characters I O
~
o ’ $ [
S | Downloading of colours ) £
o b o,
%.g 16 colors | =
. O
o' — F ™
o f , Format description . > 4
o P} ¥ ' O A
8 2 Formats 1 o
s | e | — &
o Alpha mosaic display ! ©
o - { g S
| - serial | S ) J
| - parallel
- 150 char. rep. J ‘
] |
. e e = 4 _ .
ubmodules identified by parameters and
function codes —_—
Figure 8.1-1 Principle of the videotex presentation layer
data syntax built on a modular structure
N
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8.1.2 PROTOCOL ELEMENTS OF LAYER 6

The three.types of display mers may be used simultaneously though data for each
type of display ara‘separated into different 'Videotex Presentation Data Elements

(VPDE's) during transmission. The way in which data is used to generate a di
may be modified by 'management data’. 9 e a display

Some types of pisplays and management data are separated into different protocol
data units during transmission.

'Videotex Presentation Data Elements®’ (VPDE’s) arae generally made of two parts:

. 'Videotex Praesentation Control Elements® (VPCE's) which
jidentifies the type of data and

. 'Videotex Service Control Elements® (VSCE’s) which contain
the actual data.

~~ A
i)’ <{————— VPDE ——>

va - - /

VPCE VSCE " ]-VPCE
—/
‘ “)"Format of the VPCE’s :

7 The VPCE's are coded in the format

UsS x where x is a character in the range 270 to 7716 and US is

the unit separator (1/15)

Note: US is called APA in CCITT Rec. $.100
The values assigned to parameter x are described belouw.

The managemént VPCE's use values of x in the range 2/0 to 2715, seé Table 8.1- 2.
The display VPCE’s use values of x in the range 370 to 7714, see Table 3.1~ 2.

The VPCE introducing the alphamosaic VPDE uses values in the range 4/0 to 7714,
see Table 8.1- 2 *
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row ® col 2 7 l col 3 - l- col & ....... .. 7 /
.ooocooooooooooooooooooooooooooooooooomooooooooooooo.oooooooooooooooooooo.ooo/
0 o Geometric (2D) '
1 . Geometric (3D)
2 o
3 e+ Defina DRCS
4 . Photographic pixel
5 e “Photographic table Alpha-
6 ; Define colour . mosaic
7 : display
3 o
9 o
10 -
11 .
12 e .
13 '« Define Format
15 o
15 . Reset 7 Transparent data ,
Table 8.1-2
The VPCE intréducing the geometric VPDE's uses values of x in the range 3/0
to 371, see Table 3.1-2.
The VPCE introducing photographic VPDE’s uses values of x in the range 374 to

3/5, see Table 8.1-2,
VPCE's introducing other independent VPDE's (e.g. Telesoftware, which is to be
defined) use other values of columns 2/3 of the code table.
The following management VPCE's have been assigned:
: 1. Define DRCS: US, 2/3
2. Define COLOUR: US, 276
3. Define FORMAT: us, 2713
4. RESET: US, 2715.
The Reset management VPCE may introduce display VPDE's e.g.: reset to alpha-
mosaic basic status. .

VPDE's introduced by US 3/x are not part of the basic terminal but may
be implemented as options.
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8.2 FUNDAMENTAL FUNCTIONS OF THE BASIC VTERMINAL

A

~.)

The terminal supports the character oriented mode -

CHARACT PERTOIR

- 335 150-definad characters

- 151 mosaic and othar charactaers for pictorial information
- 94/84 redefinable characters maximally

- 1 fallback character

COLOUR REPERTOIRE

~ 32 colours B . )
(Two colour tables, each of which contains 8 values, are fixed. The first
one contains full intensity colours, the second one contains reduced
intensity colour values and 'transparent’ instead of 'reduced intensity
black’... Tha colours in tha third and fourth colour tables are

redefinable. 16 colours may be redefined from a repertoire of 4096
different colours.)

ATTIRIBUTES

- 32 foreground colours
- 32 background colours

Flash (steady and 18 different modes) '
Underlining

Conceal

Size (4 different modes)

Window

Invert

Protected area (applied to full rows)

Marked area (applied to character positions)

FUNCTIONS

- Scrolling C(applied to full rous)

- Designation of the virtual display area (format exchange)

-~ Multicolour-palette (redefinable colours) (16 of the 32 colours may be
redefined)

- Downloading of redefinable characters with three different resolutions

- Device controls

Nérsfon 2 R »
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8.3 ABSTRACT TERMINAL MODEL

The videotex service, alphamosaic option, may be described in the f
abstract terminal. This model is detailed hé}eafter. " @ form of an

8.3.1 DESCRIPTION

The sbstract terminal model is based on a separation betuden-the visval content of

the page and its structure. It can be described as if it were composed of three
memories. T

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

2. One attribute memory ‘where- all the attributes are set in parallel at every
location of the screen plus registers for full screen background. ’

3. One marker memory where every attribute function may be flagged -at any char-
acter location. When an attribute is modified according to the serial mode,

this modification occurs between the current character location and the next

set marker related to this attribute (or up to the end of the row).
Optional local functions must not modi fy any of these memories.

8.3.2 LAYERED STRUCTURE ‘

The display area acts as if it were composed of 3 layers. Each layer is independent
of the others.

(a) A full screen background layer (video picture or one of the background
full screen colours). It may be subdivided into rous and possibly into
columns in the same layer (with time-dependent precedence). The layer (a)
is partitioned into the following parts (including border areal:
a2 top part, rows and a bottom part. . R
The full screen background controls affect all parts, the full row back-
ground controls affect one of the row parts.

(b)Y A defined area background layer

(c) A defined area foreground layer.

8.3.3 ACTION OF ATTRIBUTES ON LAYERS

Jhe transparent colour in either layer (b) or (c) allows see-through to the under-
lying full screen background layer (a). The character BACKGROUND COLOUR
attribute, including the transparent value applies only to laver (b). The full
screen and full row background colour attributes affect only layer (a). Its tran-
sparent value refers to the video picture. The full screen, full row and parallel
INVERT attribute controls affect simul taneously and symmetrically layers (b) and
(c).

Al}! other display area attributes apply only to layer (c) with the following
exceptions:

The SIZE attribute also affects layver (b) and layer (a) in case of a set window
attribute. .

Window is a layer (c) attribute. It is valid for a character position but affects
the layer (3a) (description see Section 8.4). The actions of the combined effect
of INVERT and the transparent colour are to be seen in Table 3.3-1
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Table 8.3-1 TRUTH TABLE FOR ATTRIBUTE SETTINGS .

: égiobr of resultant
“{display is taken from
ATTRIBUTE SETTINGS the layer indicated.
FOREGROUND |BACKGROUND
and --| .colour
FOREGROUMDIBACKGROUND'f_FOREGROUNDl BACKGBOU“D?;E&nderline--d
/— - g i - - - - T — -
. - Normal -~ c b
tﬂ (b)
Normal
{c) Tranip-'V
(b) - c a
.Y NORMAL
‘f.tjﬁ Normal
’ (b) a b
Transp. !
(c) Transp.
(b) a a
Normal
(b) b c
) Normal -
(c) Transp. N
(b) a c
INVERT
Normal
(b) b a
Transp.
(c) Transp.
(b) a a

E

Foreground is layer (c)

Character background is layer (b)
Full screen background is layer (a)

4
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8.3.% ATTRIBUTE CONTROL DEFINITIDNS

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

Full screen attribute controls SRS NEFRE aFo

1st Group ] L

These affect all the character positions on the screen, except the full screen
background colour which affects the full screen background layer (a).

2nd Group : S
These affect only layer (a).

Full row at‘ti-i'bilste': {:ont_r-ols

P B S .
i e eri e e

Thesae affect all the character posi'tfj‘ctih ‘o'n';tﬁ;i;aﬁc;f,i”ne‘dq-}bw.-1except full row back-

ground colour controlsi which affect-the defined:roi of:tha full 'screen background :

layer (a)ﬁ

Serial row attribute controls - . - -

Attributes saet by these apply betuween markers on a row. They apply from the posi- .

tion of the active position at the time they are received to the end of the row or
until a marker set for this attribute 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 displayed as the predefined character
shape applied at that position which is generally a space. The control HOLD MOSA-
1CS may modify this display. Combinations of control functions may be applied at
one character location by using format effectors. . .

Parallel attribute controls

Attributes set by 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 -charactersi:(including space)
inserted by control commands. .
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8.3.5 _O?Enet;ONIOF,ﬂPARALLEL!gANDq»
Both of‘thh”CCITTTm;é;;7'pa§élief‘iahéa aria
tarminal memory (which means-that . all.attribute
between set markers or up:to the end of,t - w) .

PP N

T¥e WS

attributes in the

Parallel mode controls only apply’attriSutés?¥6}§hn“characterél

cursor prints a character.(includingaspace);iand9remain.uith“the cursor when it"f“

moves between rows except when the control codas.CS5:APA or APH are received. The
attribute is copied into the attribute: memory :and markers.are set wherever an
attribute is changed. Whenever a continuous string ofigr

wof attribute batween-adjacent: charact :locations,; a; marke
tion,. any ‘existing:markersiwithin.th wernweitten P 13

When printing a character with the sama attribute 'value’on’
new adjacent position the marker in between will be deleted.

Serial mode controls set a marker into the marker memory and cause the attribute

/

‘0 be copied immediately into the attributa memory until a marker set. for this

“fattribute is encountered in tha 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. R e : ) .

.

Parallel and serial mode control éodesJSfev?aﬁéﬁhfrom.différent cont?bl»sets and

therefore they may be unambiguously recognised- by the. - terminal. This is to be
achieved by invoking the appropriate parallel or serial Cl set.

The invocation of a parallel or serial Cl 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 oeffect. Their effect will be restored when the parallel
mode is reinvoked (except when APA, CS or APH is sent). ~ :

Interaction of serial and parallel mode control codes: a subsequen¥'(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 previous—
ly 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 marker set for the attri-

/Nbute.

fjA full row control (other than the background colour) has the effect of overwrit-
J

VR
WL
)

ing the defined attributes on all the positions of the rou and has the effect of
deleting all markers set for the attribute. The full screen control has the same
effect but applied to all rous it does not delete markers (other than background).




a6+%: Functional Specification for Bix Terminals

8.4 ALPHAMOSAIC DISPLAY

8.4.1_ INTRODUCTION

Data sent to the terminal arae used to generate alphamosaic displays in which text
and -graphic characters are displayed,. usually in a fixed format of rows and
columns. Tbe:alphamosaic option for the service is basically described in CEPT
Recommeqdatton T/CD 6-1. This paragraph is an extraction from T/CD 6-1 and it
deals with additional explanations and necessary specific regulations of a real
terminal, here the basic terminal. . 3

. ™

8.4.1.1 Format

The default format is 24 rows of 40 coiumns with automatic urapéroﬁnd on rows.and.

columns. The format may be changed and .automatic wraparound may be deactivated by
the "Define FORMAT' VPDE. . :

8.4.1.2 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 char-
acters loaded via the '"Define DRCS' VPDE.

38.4.1.3 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 charac-
ter position. -

8.4.1.4 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 displayed characters (parallel).

8.4.1.5 Device control Functions

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

8.6.2 CHARACTER REPERTOIRE

The character repertoire consists of a Tixed 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 Section 8.5
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Characters of the fixed repertoire are identified 'according to the scheme

described in Annex 4.

8;9.2.1 Alphanumeric Characters

The alphanumeric repertoire consists of theﬁfixéd'repertoire of 335 characters as
listed in Annex 3. WAy

8.4.2.2 Alphamosaic characters

-,

In;addition.to the alphanumeric repertoire it _pbssiﬁiegfo make simple pictures
using. characters from a mosaic graphic repertoire as defined in Annex 3. Each

jﬁp°5ai° character completely fills the area of a character cell on the screen.
T

D)

J

)

4

he repertoire consists of:

63 graphics consisting of a combination of six rectangular elements (mosaic
characters); h ‘

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

8 graphics where the shapes are bounded by lines between the corners of the
character cell and the centre of the character cell (smoothed mosaic charac~

ters);
24 line drauwing graphics

4 arrowus

4 miscellaneous drawing graphics.anIUQing 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 th unshaded areas are to be
displayed in the defined background colour (see Annex:ﬁ.

[ETTYY WIN
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There are tuwo fonts for mosaic graphic characters:
*contiguous’ and 'separated’

Example of a character with separated font.
The separated blocks join the right upper
edge of the characters.

The line width is not defined.
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3.4.3 FORMAT CONTROLS

8.4.3.1 Format Effector Réperfoirg{~ a

Abbreviation

APA
%

7 APB
)
"../'J)

APF

APD

APU
/?;’

y APR

ffi} APH

cs

Name and Definifion
ACTIVE POSITION ADDRESSING

A format effactor whichcausas the active position to move to a
dafined position: on- thae screen.-in accordance with parametaers
_following. These paramaeters-represent the row address and thae
’ col:;mn. - In.-the~ basic: terminal a-two-character parameter is
uSe . - . . e der mELT e _'ix..-"." R B PR
" Cursor attributes’ are’ sat to-'default conditions as described in
Section 8.4.6. T T e

ACTIVE POSITION BACK

A format effector which causes the active position to move back~-
wards one character position on the same row.
Automatic wraparound: 1)

ACTIVE POSITION FORWARD
A Tformat effectqr’uhich causes the active position to move
forward to the next character position on the same row.
Automatic wraparound: 1)

ACTIVE POSITION DOWN

A format effector which causes the active position to move to
the equivalent character position on the following rou.
Automatic wraparound: 1)

ACTIVE POSITION UP

A format effector which causes the active position to move to
the equivalent character position on the preceding row.
Automatic wraparound: 1)

ACTIVE POSITION RETURN

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

ACTIVE POSITION HOME

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.

Cursor attributes are set to default conditions as described in
Section 8.4.6.

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 Section 8.4%4.6.




CAN

SP

RPT

DEL

HMS

RMS

Functional Specification for Btx Terminals

CANCEL

A cgntrol function which fills all character positions from the
active position to the end of the row inclusive with spaces. The
attributes of the active position are valid until the end of the
row and all markers to the right of the active position are

deleted. The active position is then returned to its previous
location.

SPACE

A format effector which advances the active -position one char-

graphic character with no  foreground. Thae space copies tha
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 ona char-
acter width forward).

Automatic wraparound: 1)

REPEAT

A format effector which causes the last transmitted graphic
character, including SPACE and DEL, to be displayed a number of
times as defined by a one-character parameter. This function
does not apply to control characters. Attributes are valid in

accordance to rules described in other paragraphs.

This format effector must follow immediately after transmission °
of a graphic character, i.e. the sequence is: 1. graphic charac--

ter, 2. repeat control, 3. number.
Automatic wraparound: 1)

DELETE

In the mosaic graphics mode the use of DEL moves the active
position one space foruward, with the vacated space obliterated
with the foreground colour. Attributes (double-height, colour,
etc.) remain in force (only in connection with the L-set).

In the alphanumeric mode the use of DEL moves the active posi-—
tion one space forward and displays the DELETE graphic charac-
ter in the vacated position. The shape of DEL may depend on
terminal implementation.

Automatic wraparound: 1)

HOLD MOSAIC *

When the mosaic graphics L-set is invoked this function causes
the last received graphic character in its previously defined
rendition to be displayed, instead of a cursor movement, hen a
serial attribute control function is received.

RELEASE MOSAIC *

Causes the action of HOLD MOSAIC to be stopped. (Implicit when
leaving the roul.

X) "Hold graphics” may be executed by the terminal. It is not stored in the
terminal as an attribute and therefore not valid when overuwritten.

It is only

valid when the L-set is in use.

These functions may occur in the serial mode only.
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3

1) Automatic Nfagg;opnd:ﬁ_lf automatic wraparound is active the following rules

b

"ithéffi;ifibhéraétér positio Gvnmthe‘vo;fmoves the active posi-
: - ' rposition of the:preceding row. APB on the
first: chta_fracterf?posi;ti on:of: the: first-rowimoves the active position to -

“tha’ last? character®position ‘ofsthe-last row in the defined display
area. - ¢* S Ca b gt e EEE -

5l

“APF,. SP,' DEL, and spacing graphici.characters. . .

"j¥ ‘on‘the last:position:onithe rou move . the active position to the
first on the following row and if on the last character of the last row

" move tha active position to the first character position on the first

row in the defined display area.

“ = - APD on  the last row moves the active position to the eguivalent charac-
! ' ter position on the first row in the defined display area. e
PRy : L o .

%-; /o x7 = APU onthe first row moves the active position to the equivalent char-
‘ ;4" R acter position on the last row in the defined display area.

Automatic wraparound may bae controlled by an appropriate VPCE for format desig-
nation.

asutomatic wraparound is inactive the cursor does not move at the borders of the
..fdisplayable area and the next received characters are displayed at the same posi-—
R

5)

-

on.
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3.4.3.2 Format designation

For alphamosaic graphic representation the display is formatted in 24 or. 20 rows
and 40 columns. Graphics of normal size use a character matrix of 10 or 12 vertical
and 12 horizontal dots. The format designation is initiated by appropriate proto-
col control information as described in Section 8.7. . . oo .

The basic terminal is able to handle both of the above formats.

Although thae protocol structurae allous for additional format dafinitions thae basic
terminal will ipnore protocol information defining a format different from the
above. : :

The format designation allows for activating and inactivating of automatic wrapa-
round by appropriate command which is part of the protocol control information.

P
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23 8.4.4 DEVICE CONTROL

3.4.4.1 Cursor Controls. L

v A

t Abbreviation Name and Dafinition

CON CURSOR ON

A devicae control function which causes the activa position to ba
indicatad. - S . : Abhs

COF CURSOR OFF L . . ..
N 9 A daevice control function which tgrminates the action of CON.

8.4.4.2 The scrolling mode

_fjij?Lrolling area

A scrolling areca is an area within the defined display area where the characters
and their associated attributes move under the action of a format effector or
wraparound or a specific control received by the terminal in increments of one
character position.

The scrolling function
The procedure of.scrolling is defined by two processes:

1. Designation of the screen area inside of which a scroll operatioﬁ is to be
executed.

2. Execution of the scrolling mode by scrolling controls.

In the basic terminal the scrolling operation is applied to full rous. Any number
of rows between the second (included) and the last (excluded) rows may be desig-
~~yated for the scrolling mode. The scrolling will be executed in the whole area.
. 4he borders of the scrolling area are to be stored in the terminal. The basic
terminal supports one scrolling area.

Application of size attributes and scrolling area

" he border of the scrolling area must not be crossed by a.double-height or
‘ydouble-size character.

U Double-height or double-size characters which cross the border of a scrolling
area (i.e. such characters in the row above the scrolling area or in the last
row of the scrolling area) are not displayed in double-height or double-size
but their attributes remain in the memories.

L4 Writing of double-height or double-size characters in parallel mode in the row
below the louwer border of a scrolling area is ignored (i.e. no change of memo-—
ries) but cursor increment is executed. -

. The application of double-height or double-size attributes in the first row
- (parallel mode) or last row (serial mode) forces a .scrolling to occur (see
action of scrolling).

B 'f_If‘thn£Urigin"bf*an“enlarged-character"is-scrolled out-of -the scrolling area the. .
‘- enlarged character di sappears completely.
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Application of protected attributes and scrolling area.

/A protected area inside » scfolling,afea is scroliedrénd the rows of the protected
area may disappear subsequently. - - ' -

If a p[otected area is outside the scrolling area but adjacent to it the rules for
scrolling have higher Qrecedence te.g. application of size attribute in the first
or last rouw of a scrolling area).

I1f a protected area crosses the border of a scrolling area, the protected area is
dividaed into a protected area inside-the scrolling area and one or two adjacent
protected area(s) outsida the scrolling area and the above rules are applied.

{——}— border area
<—=]— row 1}
r— / / / / / <—=|— e.g9. romw 8
. 7/ ’ s / Vs ’
/ / / / V4 /
V4 / / / / /
scrolling / / / / /
area < / / / / / )
/ / / / /
/ / / / /
/ / / / / /
/ / / / / 7/
— / / / / / / <—f— e.g. row 16
l <—}— last row

Fiqure 8.4~1 Screen layout

Designation of screen areas

The designation of a scrolling area is initiated by an appropriate Control
Sequence. The basic terminal supports one scrolling area. The designation of a
scrolling area may be deleted by designation of a new scrolling area or with the
delete scrolling area control or by CS.

The format effectors APA, Row, col. and APH perform a positioning of the active
position and give the possibility to move the active position across the bounda-
ries of the scrolling area. The addressing of APA is relative to the defined
display area and is independent of scrolling.

Full screen background layer (a) is not affected by scrolling operations.

Version 2
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Procedureﬂpf&scrolling
The scrolling operation is alusys'iﬂitiafaalb¥;5;j;Pbropriéte subscriber proced
(layer:7):5It may ba-followed immediately.by.presentation data. procecura

The S°f°11i5§:oDerafion is éx#éﬁ{éd‘;;dkoii6;§; ;“
. scroll up

A scroll-up operation copies the contents of row i to row i-1. The contents of
_ thq*uppermost row of the scrolling . area will be discarded. The louwest row of
) thqiscrollingfarea-is¢fllledfuithgspacesL(ZIO)band dafault attributes but the
layer(a) attributes remain:unchanged. :Thus the lowest row will show spaces in
the row~defined background colour. oL T : :

scroll down

)

The scroll-doun operation. copies the contents of row i to row i*l. The
content of the lowest row of the scrolling area will be discarded. The upper-—
most row of the scrolling area is filled with spaces (27/0) and default attri- -
butes but the full screen background (layer (a)) attributes remain unchanged.
Thus the uppermost row will show spaces in the row-defined background colour.

Implicit scrolling .

Implicit scrolling may be activated or deactivated by appropriate controls. In
case of deactivated implicit scrolling only explicit scrolling or scrolling
torced by enlarged characters. is. executed.. ._
Implicit scrolling is performed if a transmission sequence (except APA and
APH) that would cause the active position to move to the rou below (scroll up)
or above (scroll down) the defined scrolling area is received. These trans-
mission sequences may be format effectors or characters in case of active
wraparound. The active position moves with the scrolled: line. After the
scrolling operation the cursor movement is executed ‘as in a normal writing
process. If implicit scrolling is deactivated normal cursor movements are
executed.

. Explicit scrolling

Two different controls are used to perform a scrolling up or scrolling doun of
the designated area. No movement of the active position is performed.

7 . {gérqiling forcedrby application of size attribute;rg

Writing of double-height or double-size characters in parallel mode into the
~ first row of a scrolling area forces a scroll down and a cursor movement with
: ;{ the scrolled line before writing.

The reception of a serial double-height or double-size control in the last row

of a scrolling arca forces a scroll up and a cursor movement with the scrolled
line before execution of the control.

. @eqult:j
- no scrolling area

- implicit scrolling activated

(s camcels the scrolling and the defined scrolling area, Scrolling does not
"influence row addressing. = T T :

)
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8.6.4.3 Function™Temporarily Inactive AttributeslTIA)"

In_the basic terminal the functioﬁ *TIA® must be imélemented. This funétion is
initiated by the user (local application function) and takes effect as long as the
user applies this function. It causes all attributes to disappear from the display

until the user chooses the attributes to take aeffect again. The contents of the
memory are not affected. . , - S

8.94.9.4 Function "Reveal”

-~ - -

The function 'raeveal'’ is » local user:fuﬁéffég,whxéh'c;;$e;:iha concealed.charac—
t:;s :n a screen to ba displayed until-the usar-choosas.the attributes to. take
effect again. : T T

v i 2
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8.4.5 DEFINED ATTRIBUTES

8.4.5.1 Colours

; The 8 basic colours are red, green, yeallow, blué;,magnnta. cyan, whita and black.
" They may;bo,re?resented in full intensity and in reduced intensity. The valua of
reduced intensity black is interpreted as transp ent.o s in

Additionally, 16 freely dafinablae colourﬁb;ay B;;dounloaded;

e o

These 32 colours are organi;pdhipJQ;pab;a§ of co

lours each of which méy ba invoked

separately. RS ey .ﬁﬁxéé,
N
Foreground "
! Thd*égi“6h¢3fiiﬁi{braphiGsthape’being*dispfé&ed;~Th‘fcolour may bae any colour

from thae available colour tables.” In casa:of-’transparent’ the full screen back-
ground colour or "the cumulative result of all picture aelements previously sat' or
/ﬁ\the video picture is seen. -

’ ;jBackground
Character BACKGROUND COLOUR

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 cumulative result of
all picture elements previously set or the video picture is seen.

Full screen BACKGROUND COLOUR

The colour of layer (a) of the abstract model.

Transparent Background

The area not occupied by the foreground colour takes the properties of the under-

lying layer. . R i k

In case of application to character positions, layer (a) is displayed, in case of
A,% application to full rows, e.g. the video picture is displayed. .

Non-concealed characters appear in this picture. If they are also displayed with
defined display area transparent background, the foreground only appears over the
~ picture. Concealed characters are displayed as transparent spaces.

A

8.4.5.2 Underlining

Alphanumeric characters and two colour DRCS are displayed in an underlined rendi—
tion in which the underline is considered to be a part of the shape of the graphics
character. Mosaic, lined and smooth characters are displayed in the separated
font. The separated blocks join the right upper edge of the character. Underlining
is not applicable to multicolour DRCS.
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et

8.4.5.3 SIZE ‘ (?}

There are four states of character Qize:
NORMAL-SIZE

The extent of characters occupies the activae pésition.

DOUBLE-HEIGHT |

The egtent of characters occupies both the active position and the corre-
sponding position of the adjacent rou.

DOUBLE-WIDTH

The eoxtent of characters occupies both the active position and the next.
position of the same row.

DOUBLE-SIZE

D,

¥
N

‘“The extent of characters occupies the active position, the next position
" on the samae row and the corresponding two positions on the adjacent row.

~
S

Rules for tha action of size attributes

1. In the{bﬁrallel mode, the application of the double-height or double-size *
attribute causes characters-to be displayed 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 attributes and double-size attributes are inac-
tive on the top row of the defined display area, i.e. character attributes
and markers are not stored, cursor movements are executed. Codes and attri-

butes in the lower position are not changed.

2. (Inwtheiserial‘mode the double-height or double-size characters .extend down-
wards, / the origin of the character is the upper character position. The
double height and the double-size characters are inactive on the bottom row
of the defined display area, i_e. not displayed in double-height while stored

~— —__in the memory.

3. (bbubié-ﬁ{aiﬁ characters extend to the right/ the origin of the character is
the left-hand character position. Alternate characters on the row are \
displayed. f‘)

Version 2 .
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character/ -
attribute in
this position

XY 1)

4.

"D/NSZ -
n N A K v =
* * XY
»* »
» *
* »*
» A
* »
R
A/DBS
~ b 3.8
i
i 3 *
pu
»* * NSZ =
4 DBS =
e DBH =
1 DBW =
s X oK K X X W/DBUW H/NSZ
C/NSZ * *
* X % % f x %
* * % *
* »*
* *
1) Origin of the character where the attribute is stored.
Figure 8§.6-2
N\

{bBédﬁFédﬁéhé}égteré79r9‘not displayed étdéfg but remain in the display memo-

‘ryes.s — 7

The whole of an enlarged character

apply to the origin of the character (layers (b) and (c)).

Parts of enlarged characters are not displayed.

Double size and double width are inactive in the last character position of a
but the character is
Cursor movements are
executed as in normal uriting procedures. The new character position in case

characters, attributes and markers are stored
in that size which is still possible .

row i.e.
displayed

of automatic wraparound is the first in the next row.

Enlarged characters which pa(tiv

cover other enlarged
the upper position.

displayed uwhen their origin 1s n
displayed in reduced size.

Y Vaibes:

Mormal Size
Double Size
Double Height
Double Width

is displayed with the attributes that

characters are
The other character is
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Attributes set at obscured character positions do not tak i
would break any of the above rules. ° oke effect 3 they

The application of a double-width attribute or a double-size attrigbte causas

the cursor to move two character positions forward when writing in both the

serial and the parallel mode. Cursor control functions APF, APB
affected. Setting of the double-width or- double-size attribu;c cau::: 2§§

:ursgr to move one character position forward (different from writing charac-
ers).

The opplication of one siza attribute terminates the action of anotherAsizn
attribute.

Nfitiqg of double-haight or doublae-size: characters in paraliel mode in the
first  row of a protected area and in the-row below the protected area is
ignored (i.a. no change of memories) but cursor movements are exacuted.

In tha parallael mode the application of a doublae-nidth or dbuble-size attri-

butae causes thae obscured character to the right of the origin to be written
additionally into the memory.

If the double-size is not displayable tha nearest approach to the attribute
set is displayed. :

The application of the above rules in casa of vertical overlapping of characters
in dynamic situvations is not guaranteed by all terminals (e.g. the effect of

changing character sizes on the whole visible display area by overwriting one.ﬂ

character).because that would cause a heavy load on some terminal architectures.

8.9.

5.4 FLASH

- A character may be displayed in the following mode:

- STEADY

The characters are displayed normally.

- Or in any of the 18 combinations of the following states and rates:

STATES OF FLASHING

NORMAL FLASH

Ihe characters are displayed alternately in the prevailing foreground colour
and in the prevailing background: colour under the control eof a timing device
in the receiver. o B

INVERTED FLASH
On the inverted phase of the flashing clock, but the colours are not inverted.

FLASH between colour tables

The characters are displayed alternately in the prevailing foreground colour
and in the equivalent colour of the next foreground colour table, i.e.: Table
1 ¢3) colours adopt Table 2 (4) colours. The flashing effect is reversible,
i.e. the colours of Table 2 (%) flash to Table 1 (3).

Version 2
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RATES OF FLASHING

Each of tha abova statas may be displayed at eithar of the following rates.

50 X ON/OFF ratio at about 1 Hz _
33 X ON, 1st phase

33 X ON, 2nd phase
33 X ON, 3rd phase

g e e

explicit rataes :

g s

}->: ag>;bqqtﬂ2;ﬁz~:

4

P ST TSy

incremental flash
decrgmental flash

implicit ratas &

Faum e

In the césnigf'iﬁblfcit';étQSHSfphaséiflash'iSLused and the flash ﬁﬁ§;;~fs $equ§n?‘J

A<ally changed for each character in a string of adjacent characters. to.present an..
. imation aeffect on.the scraeen (enlarged charhagﬁggis»_ jfopnt as single

e Sy

f);f'a sat flash marker is combined with the rate incremental the pha

charactars).. .. ..:

ses 1, 2, 3, 1

ara applied to subsequent character positions”to”achieve’an*?apparept movement to

thae right.”

-

7N a set flash marker is combined with the rate decremental the phases 1, 3, 2,1
.ora@ applied to subsequent character positions to achieve an "apparant movement to

<

)the left.”

\

1
0 ______________________________
% — . _ - _____ j— - -~ - - - -
) Iiaa——— i - --_---—--- —
3 —— B
S I mpnpepegn I e RN
3 I sppepuysl SN
- I SR I
[ I Wy I S
S S S N I
P — 77
7 S R | I—

Diagram for the time—relation of different flash modes

Figure 8.4 3a

steady
normal
inverted
3-phase (1)

normal

3—phase (2)
normal

3—phase (3)
normal

3—phase (1)
inverted

3—phase (2)
inverted

I—phase (3)
inverted
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-

Phase
A‘ time

V] (phases)

decremental

spuneeons| 3 flash

sussuneE® sunsenesn|2i(begin: phase 1)

incremental

SEPPEBUDS seswsesen 31 flash

: |swsennanes ssmssannm )2

{begin: phase 1)

normal

3 3—phasé

. . : IIIII'II"I.IIII.‘.IIIIIIIO;IIIDIIIIIII 2iflash

S P EEPIEEEEEEEEEEDD - 1l ¢here: an example)

1st char.|2nd char. Sfd char.|eth char.|5th char.|6th char. characters in

a string

Diaoram showing the different position—oriented effects
of three—phase flash

Figure 8.4—3b
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8.4.5.5, gonceal .

b -

Chafiéfers aré'aisplavéd'as 5pa§§s. i.e;.in:tﬁe;;;QQS%lingﬁbackground col til
the user, chooses to maka them appear. The other foreground and backgrouﬁ3'a¥2r§-
- butes are not affected. S T

8.4.5.6 Invert

The characters are displaved as if the foreground and background colours had been-
gxchanged. If FLASH is applied the polarity of the flashing clock is also
!nverted,“(This is different from thae flash state "inverted flash'). The attribute

,ﬂ\;s“apsolute.;ln;combtnation with 'flash® and 'invert flash' the normal phase is

; /fpplieda~ . . ’ ’

/7

- 98.6.5.7 Window

The 'full screen background' (layer ta)) of the character positions becomes trans-—
parent, e.g. the video picture is displayed.

Foreground information and character defined background is not affected.

In the interactive videotex mode this attribute is applied as 'window-function’
exclusively (in the broadcast videotex mode it is applied as 'box-function'). The
effect of window is to leave the pertaining colours of layer (b) and (c) still
available but force the layer (a) colour at the affected character position(s) to
be transparent.

Intcase of enlarcged characters the whole layer (a) area covered becomes transpar-
ent.

s

8.4.5.8 MHarked Are3

Marked areas are strings of character positions whose contents are marked in the
terminal for further action, e.g. to be transferred to an ancillary device.

'Tt}The function "marked area” is trewced as a normal attribute. In the basic terminal
Jit is implemented as an attribute marker for character positions but it will have
/ no effect on the display.

The data can then be retrieved from the memory for further processing. (The intel-
ligence for the extraction of the marked area will not be in the basic terminal but
™ in the ancillary device).

8.4.5.9 pProtected Area

The function "protected area™ is an asttribute which generally may be applied to
character positions whose contents are protected against alteration, manipulation
or erasure after the transmission of the protect control. The protection is valid
for characters as well as for attributes until a CS is received or the protection’

is removed by subseauent controls. -
A protected area must not be overwritten. It must not be destroyed by wrong gosi-
_tioning of format effectors. Normal cursor moves are done as in normal writing
procedures.

A protected- area may ba scrolled and therafore may disappear from- the screen

because. the- protection is.-aluways related to. the particular_information on the
screen. Inside a protected area the normal size rules are applied.
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/

Borders of a protected area must not be crossed by enlarged characters.

Double-height or double-size attriﬁutes in the rowm above the protected area or in

the last row of a protectad area are not displayed in double height or double size
but thair attributes remain in tho mémories. .

Writing of doubla-height or double-size characters in parallel mode in the first
row of a protecgod area and in the row baelow the protected area is ignored (i.e. no
changa of memories) but cursor movement is executed.

Note: Insida a protected area the characters, their attributes and markers are
protected but not their display (e.g9. application of size, reveal function,
enabla attributes). :

8.6.5.10 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 redefina-
ble colours loaded via the 'Define COLOUR' VPDE.

8.4.6 DEFAULTS

8.4.6.1 Default Initiation

The occurrence of certain events causes the default settings to be set. Tab}e
8.4-1 below shows the events-.leading to the setting of a certain default. This is
independent of the current mode of operation of the terminal. -

Version 2
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. Yable 8.6-1 Default Initiation
: , Full |Defined|Defined Clut 4) Device
3 . screen|displayldisplay|Cursor ' controls
% Default|back- |area area parallel| Markers|and
N sat ground |back~ fore- at- - - {scrolling
% ground jground |tributes
3 General b3 x x 3) x % x x
Reset t )
cS ‘ x x 3) } x X x
; APA . ' x
C faen | '  x
Yy |penr _
)J Row x 1)
T At-
: 7 tribute
con-
trols
| CAN x 2) S

1) For the related attribute in the rou.

1] '

2) All the markers on the right of the active position up to the end of the rou
are deleted and attributes of the active position are valid until the end of
the row.

3) Default graphic character is SPACE.

4) Only the Clut number but not the contents of the colour map.

8.6.6.2 Default setting of Attributes

D
!

: Defined dis-{Defined dis-—
P Full play area play area Markers|Colour [Scrolling| Cursor
) screen background foreground table
) background| and cursor and cursor
Black Transparent{Colour white} Off Colour off

Normal size Toble 1
Window off Implicit
Not con- Scrolling
cealed active
Steady No de-
Not lined fined
Not inverted scrolling
Not protec- area
ted
Not marked

Yable 8.4-2 Default setting of attributes

~.  FTZ Darmstadt.T25.
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The default colours are set accordihg to the following algorithms

colour =R G B

Colour - Bit combination
Table |No. R G
1 BLACK. 0000 0000 0000
2 RED . 1111 0000 0000
3 GREEN 0000 1111 0000
1 4 YELLOW 1111 1111 0000
5 BLUE 0000 0000 1111
6 MAGENTA 1111 6000 1111
7 CYAN 0000 1111 1111
8 WHITE 1111 1111 1111
1) 1) 1
1 TRANSPARENT — —-——— -———
2 REDUCED INTENSITY RED 0111 0000 0000
3 B v GREEN 0000 0111 0000
2 4 i " YELLOW 0111 0111 0000
5 i b - BLUE oooo | oooo | 0111
6 " n MAGENTA 0111 0000 0111
7 hid b CYAN 0000 0111 | 0111
8 GREY 0111 0111 | 0111
1 (redefinable)
2 as Colour Table 1
3
3 4
5
6
7
8
1 (redefinable)
2 as Colcur Table 1
3
% 4’
5
6
7
8

1) don't care bit combination

Table 8.4-3 Red, Green and Blue Components of Default Colours

Version 2
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8.4.6.4 Default code Sets

The primary control function set is designated the CO set.

The supplementary control functlon set. the ser)al Cl set, is deslgnated the
default the default code set. : R

£Im

The primary set of characters is desi gnated the.GO set.

The supplementary set of alphanumeru: characters »s dBSI gnated the G2 sat.
The first supplementary ‘sat of mosaicécharecée
invoked by controls in the sarial Cl sat. =~%:

ts des:gnated the L-set and 1s

The second supplementarv ‘set of mosaic character is des! gnated thae Gl set. .

?The third supplementary sat of mosaic characters is des: gnated the G3 set.

In the 8-bit environment the G0 set i's"invoked into.columns 2-7 and the 62. set is
, tnvoked into colums 10-15 of the "in use” code table. . '

8.6.6.5 pefault DCLUT

o

7 The default colours for four—-colour DRCS are the 1st four colours of Colour Table
1: black. red, green, yellouw.

FTZ Darmstadt 125
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8.4.7 CODING STRUCTURE

8.4.7.1 General

Control functions are coded using primary and suppiementar sat ' i
combinations of control codes and following paramaters. v sets and by using

Tuo character sets may be invoked into the 8~bit '"in use’ code table.

In order to invoke the character sets, locking shift funcfions are required for

all sets (GO, G1, 62 and G3 and L). To enable access to the not invoked sets,
single shift functions are also incorporated. - ) : -

The designation and invocation of the-sets from a library to the G0, G1, G2, ana G3

set is done in accordance with IS0 2022.

For the desionation and invocation of character sefs. ona-byte. controls and
control code sequences have been defined. :

Coﬁtrol code sequencés are always initiated either by the code extension control
ESC or CSI.

3.4.7.2 common Code Extension Control Functions

Abbreviation Name and Definition Coding

ESC ESCAPE 1711
A control character that is used to provide
additional control functions other than trans-
mission control functions and that alters the
e 1.2 meaning of a limited number of contiguously
< following bit combinations.

CSI CONTROL SEQUENCE INTRODUCER 3711
: A control character that is used to provide
additional control functions other than trans-
mission control functions and that alters the
meaning of a limited number of contiguously
following bit combinations.

8.4.7.3 1Invocation Functions {8-Bit Environment)

Abbreviation Name and Definitipn Coding

LSO LOCKING SHIFT © 0/15
Invokes the GO0 set into columns 2-7 of
the code table.

LS1 LOCKING SHIFT 1 0/16
Invokes the Gl set into columns 2-7 of
the code table.

LSIR LOCKING SHIFT 1 RIGHT ESC 7714
Invokes the Gl sat into columns 10-15
of the code table.

Ls2* LOCKING SHIFT 2 ESC 6716
Invokes the 62 set into columns 2-7 of
the code table.

LS2R LOCKING SHIFT 2 RIGHTY ESC 7713
Invokes the 62 set into columns 10-15
of the code table.

Version 2
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) Thae L-set (named the
is invoked into columns 2 to 7 of
of the serial Cl-set exclusively.
for the L-set.

/

{ The deactivation of the L-set causes the last invoked character sef in the left

)

A

LS3

LS3R

5§52

SS3

All graphic character sets with the exceptio
extension functions above .

Functional Specification for Btx Terminals

LOCKING SHIFT 3 ESC 6715

Invokes the 63 set into columns 2-7 of
the code table.

LOCKING SHIFT 3 RIGHT ESC 7712
Invokes the 63 set into columns 10-15
of the code table.

SINGLE SHIFT 2 179
Invokes a single character from the
62 set (cols. 2 ‘to 7)

SINGLE SHIFT 3 : :
Invokes a single character from the
63 set (cols. 2 to J)ﬁ

1713

6 of the L-set are invoked by the code

'first supplementary set of mosaic characters' in T/CD 6-1)
the 8-bjit-code by using the controls 9/0 to 9/7
There is no designation and invocation sequence
The L-set includes mosaic characters and the same characters as
: ZNcolumns 4 and 5 of the primary set of graphic characters.

The deactivation of the
Jl-set is executed by using

the codes 870 to 8/7 of the serial Cl-set (implicit in a new line)

the invocation of the parallel Cl-set

clear screen

LS0, LS1, LS2, LS3

‘hand position of the code table to be invoked. -

Default designations for character sets:

The primary set of graphic characters is designated the G0 set.

The sup

plementary set of graphic characters is designated the G2 set.

The 2nd supplementary set of mosaic characters is designated the Gl set.

The 3rd supplementary se

Version 2
. Decembe

1983

t of mosaic characters is designated the 63 set.

Page ;15



Invocation of Cl—sets:
<Fe> = 4/0 : ser. Cl
<Fe> = 64/1 : par. Cl

.1) Invocation of L—sef:
ser. Cl—controls

extended control
. 9/0 to 977

control - repertory

repertory

:
]
3
3
g

. 2) Deactivation of L—set:
" " ser. Cl-controls

* 8/0 to 8/7
7 (implicit in a new

— 0 , line)
A e ESC 2/2 471
s CS :
A | e LSO, LS1, LS2, LS3
. o _ * Act. position
}),2);; ESC.272.Fe leaves the line .
column 0 V1 2 -V I 7 '8 V9 10 15
8-bit set L
in use co ci
A A A A A A
3 | L |
Invoke seq. . - —]
|1
> LSO - 1Sl LS1R LS2 LS2R LS3 LS3R
| o [ Iss2 | Iss3 |
— > (prim.) (2nd (suppl.) (3rd
] mosaic) mosaic)
(Defaults) GO Gl G2 G3
Design. seq. A ? ? ?
> ESC 2/8 <Fi> ESC 279 <Fj> ESC 271 <Fi> ESC 2/11 <Fi>
Ident. of Graphic sets: ' l l i l Locking shift codes:
<Fi> = 40 : 'primary graphic set’ F LSe (SI) = 0/15
<Fi> = 672 : 'Suppl. graphic set’ 1 LSl (S0) = 0/14
<Fi> = 673 : "2nd suppl. mosaic set’ rﬁ LSIR = ESC 7714
<Fi> = 674 : '3rd suppl. mosaic set’ L52 = ESC 6716
<Fi> = 270 &4/0 : 'DRCS’ LS2R - ESC 7713
LS3 = ESC 6715
LS3R = ESC 7712
Sincle shift codes:
552 = 179
S53 = 1713

< . Version 2. _
.. December 1983 . .

Figure 8.46-%
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Functional Specification for Btx Terminals

3.6.7.4 The Primary control Function Set - (Table 8.4-~5)

This sat contains tuo types of elements: those which consist of a single bit

t(;;y;?i::ﬁi:;\“aond thosa uhifh ara qsed in conjunption uitb parametaers which follow

parameters

)

A

Repeat RPT (char)

The paramater (char) indicates the number of repatitions of thae last received
precaeding graghigi charactaer. -The represaentation is in binary form by means of
the 6 least sionificant bits of the paramataer which is taken from columns 4§ to
7. The charactar’itself is. not included in the count. This function does not
apply to control’characters. This control function must immediately follow
the graphic characters, i.e. tha code sequaence is - - S

1) graphic character (two graphic codes in case of a composad character
with diacritical marks) .

2) Repeat control

3) Number

Active Position Address _APA (char) (char)

A control function with a two or four character paramaeter. All the characters
are within the range 4/0 to 7/14, and they represent respectively thd row
address and the column address in binary form, with 6 usaeful 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 2f 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, 471, 471 (or APA 6/0,
471, 40, 471 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
parameter, i.e. the row or the column address, is coded as a two byte sequence
with 12 useful bits, the first byte carrying the most significant bits.

Version 2
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Functional Specification for Btx-Terminals

Primary control function set (here (ebresentation ﬁf laver 6 controls only) {j}
BIo o Jo J0o b 1 1 I
bt 0§ 011 1 01011 1
of 1
. -r'{'
0 '
.‘1;:
5 N
2
3
N
ol1lo]o} 4 .
oj1{o{1] 5 .
6
7
18
9

18k X
1)o}o}|o0
1}ofo}1
11ol1}0}10 f}
e [
1}1lo}o]12 D
111]o]1113 553 &

111]1]0{ 148 LSt farn

1{1]1]15 Lso(k’PSA,

Note : Empty positions ofcdumwrlamdeenote bit combinations reserved for trans-—
mission control characters (layer 2) and application controls (layer .

Table 8,4->

Version 2 o o
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Functional Specification for Btx-Terminals

Primary contrnl function set includin

q additional application la er func—
tions for the Btx service and laver 2 controls. ]

128

O s 0 £ Oi'rs; 0 gy PO

B

oloi{1111040.
0 1 o 1

)
ojlojo|} o

1]1lo
1]

' 1efolo] 8 !
1{0lo}1 ‘

SIS
-—d
o
-t
o
—
()

RS

Table 8.4-6

Note: Espty pos. of cos. 1/2 denote bit combinations which are not a part of the sets

specified in the table. The codes 173 and 1712 ara used as

the application

layer control functions-"Initiator” (representation = ¥) and "Tarminator™
(representation = #). Pos. 1710 is used as Data Collection Terminator.

- _~Versioﬁ,.2.
. December . 1923
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Functional Specification for Bitx Terminals

3.4.7.5 The Supplementary Control Function Sets
Tuo supplementary control function sets are defined. One for applying 'serial’
attribute controls and one for applying 'parallel® attribute controls.

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

The 'serial’ Attribute Control set - (sge Table 8.4-7) (Default-set)

TR

This set is invoked by the .s.egbencé-'j ESC 272, 4/0 '

The 'Parallel’ Attribute Control Set - (see Table 3.4-8)
This set is invoked by the se'@b»‘:eirt‘g::e_' ESC 272, 671 V

v i 2 . .
D:::mgre‘r 1983 FTZ Darmstadt 725 Page 120
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Functional Specification for

Table 8.4-7

Invokation by ESC 2/27610

FTZ Darmstadt 125

Btx-Terminals

Supplementary control function set repertory 1 (serial)

. Alpﬁgn0|¢ric biack
¢« Hosafe black

o Aiphanuaric red
 Bosaic red

Alphanumeric green
Mosaic green

Alphanuseric yello;

" Mesaic yellov

'.A;'lphanuaer.i ¢ blus
. Mosaic blue '

Alphanuseric sagenta
Rosaic magenta

Alphanumeric ‘cyan

~ Nosaic cyan

Alphanuseric ;bite
Mosaic white
Flashing begin
Conceal display

Flashing steady
Stop lining
End of windov

Start lining

Start of windov
Control sequence introducer

Normal size
Black background

Double height
Nev background

V:Double vidth
" Hold mosaic

Double size
Releass mosaic

Page 121




Functional Specif%cation for Btx Terminals

Supplementary control function set repertory 2 (parallel)

G (!ersf onZ

Invokation by ESC 2/2 471

Yellow foreground

Black f;feground
Black background

Red foraground:
Red background

Green foregFSuba
Green background

Yellow background
B]ue,foregrdﬁnd"
Blue background

Hagenta fdféqround
Magenta background

Cyan foreground
Cyan’background
white foreground
White background
Flashing begin

Conceal display

Flashing steady
Stop lining

End of vindow
Start lining

Start of window

Control sequence introducer

Norgal size
Normal polarity

Doubie heighi
Inverted polarity

Doubie width

Transparent background

Double size
Stop conceal

Table 83.6-8

EY7 Navmedadd T25
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b 0 j0o I 1 1 1
= T1olol 111
[bim 1 0
ARBEREK
{ ,b§ 3 ?!? “ © — :
olo{ofol O 10]a}P P
% ololof1] 1 1T]A1Q]a]4q
% N
w’ olof1lo} 2 2|BR]b}r
A olof11] 3 13f]cfsjceys
é S ol1 0 0 Z; 4- l) 1 1- Ci t
o{1{of1] 5 >|EJU]e
ol1|1{o| 6 6IF|V]TIV
ol1h1|1] 7 7{ciwW]lalv
1{o{olof 8 glHIX h |
1{ofo1} 9 9 If{‘i Y
o 1lol1lo]10 2K A RRE
1lol1ir1111 | 7 | K L]k}t
7 1{1lojo]12 <LV LYl
i11lolil13 =|mjd|m}J
1111lol 14 >IN N}
115§ 3 I I

Functional Specification for Btx-Terminals -

Primary Sat of Graphic Characters (Default 60 Set)

Jable 8.6-9

Designation to G<i> set by ESC (2/8 + 1) 470
Intarnational Reference Version

-. -Version 2

V~jﬁgipgsembgr;l983

FTZ Darmstagt 725
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Functional Specification for Btx Terminals
3.4.7.6 Designation of Graphic Characters

code sets

Five codae sats ara used to encoda the graphfc charééfe?i}'th§5e area:

a) The primary saet of.characters - Tabla 8.4-9 o a
This consists of the most frequantly- used alphanumeric characters and punctu-
BE{E¥Emarks. Tha bit. combination 270 -is used.:for:SPACE and 7/15 is used for

b) The supplomentarv'S§§-6¥ugrabhfévchéfsé{drsigvf;EIS?SiQ-IO
This set contains threa types of characters: o

. 4/0 to 4715
Diacritical marks

Alphabatic characters which are used in addition: to the basic lLatin
alphabaet:in the primary set and which are not composed of diacritical
marks and basic letters. : e

. 271 to 3/15 - o e
Non-alphabetic characters which are used in addition to those in the
primary set. ’ : - Tl .

¢) The first supplementary set of mosaic characters - see Table 8.4-11

This set consists of 64 block mosaic characters and__32 text characters the
presentation of which is identical to that of the characters of columns 4 and 5
of the primary set of characters.
This set has been established for compatibility reasons anly, i.e. it is not to
be used for editing of new pages.. : ) .

d) The second supplementary set of mosaic characters - sea Table 8.4-12
This set consists of 63 block mosaic characters, 28 smoothed mosaic characters,
two vertical bars and one speckled character. .

e) The third supplementary set of mosaic characters - see Table 3.4-12
This set consists of 28 smoothed mosaic characters, 26 line drawing characters
and 4 jointive arrous and 3 circle foirm characters.

The coding of characters nith piacritical Marks

Each of thesa 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 4715
from the supplementary set of graphic characters representing a diacritical mark.
The second part consists of a bit combination in the range 4/1 to 5710 or 6/1 to
7710 from the primary set of graphic characters representing a basic Latin letter.
The diacritical marks are shown in Table 8.4-10 and the basic Latin letters are
shown in Table 8.4-9. In case of invalid combinations the basic character is
processed, the diacritical mark is ignored. Spaces may be combined with diacriti-
cal marks. o

7715 is aluays represented as DEL (not valid for L-set).

‘Version 2

. December 1983 e FT2 Darmstadt, 725 Page 123
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Functional Specification for Btx-Terminals

supplementary Set of Graphic Chagacters (Default Ge

Set)
c QG
- SRR (XN (T (o N OB N I
%} ;;%f,um,mwT .‘jih Vﬂ V' 40 -1 1
A ) 2 1 Vzl;n _ES

.
e

BT i
kg e RN

** = ¥

SER A

o QJFFI @) O\O.a

N4
K
2§ o_gCA
7 | h |
.' 1
Ul
g :
]t g
1 09|
. A Ele
_;.“5 * s 15
"{3 Plpt
" B
R
- 7. ﬁﬁ Eﬁ :

Table 8.4-10

1) Only for reception, presentation as 4/8
Desianation %= 6<i> set by ESC (278 + 1) 672

. Version.2 ' :
- .December” 1933 FTZ Darmstadt 725 Page 125



Functional Specification for Btx-Terminals -

First Supplecmentary Set of Mosaic Characters (L Set) x

‘BJo_J0_Jo_Jo 111
N BN B BE
O] 11 of 1

-—d

Q
-

-—

" ’ =)l -
A [ K
- EE}; IIHI o ol"l
N .
" -

-

e}
b,

=[o|v|m o] o]=[= =R~ |

— 7< . -

Ul nl<Ix]l=l<]ce Sl o

=

=
>

| ©

~ Yable 8.6-11

Activated by: serial controls 970 to 9/7
Deactivated by: eserial controls 870 to 8/7 or by °*ESC 272 4/% or by
e«Clear Screen or by ¢ESC 2/2 471 or by *L56. LS51, L52, LS3 or by sleaving

the row.

T Version. 2 .
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Functional Specification for Btx-Terminals

Table 8.6-12

~

Second Supplementary Sot of Mosaic Characters (Default Gl Set)

olof 0

EE
010

ol1lojo} 4.
1|1fo}1]138

{olof1]o] 2
ololil1] 3
otilol1l 5

Designation to G<i> set by ESC (278 + i) 6/3

- - VersionAZ
“7 December 1983
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Functional Specification for Btx-Terminals

Third Supplementary Set of Mosaic Characters (Default G3 Set)

o
ol

=15
3 -

ol olo:

-_. .

Oooooo‘oo

-
o [ -

EE == S

-—

SINDIK

L

o

N
r:-...

5{()
”~
. A
S
8
> S
3%
~

.
e,
o~

SO R

RCOE N
1=l
T

*K Ll

'\/\

2
<

o

Table 8.4-13
Designation to G<i> set by ESC (278 + i) 6/46

-V i 2
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L.

S

St

N

o G
.
~A

" Tha curraently invokaed Cl saet indicates whe
' jnterproted as sarial or parallel controls. ~F7 e

~2p) Serial Controls

Functional Specification for Btx Terminals
8.4.7.7 Attribute Control Repertoire

serial and parallel controls

Sarial and parallel qpntrolsfareutéken.from the appropriate Cl sets and affect
parts of rows and individual charactaers raespaectivaely according to the description
of the two modes. .. T : . :

[ L e

tbngCSIgpontrol sequences should be
L e .
oot oarmons cf UL DT Ty LA

[ R

colour controls

.;Tho.FOREGROUND COLOUR may be sat to any one of the~oight-c§lcurs of the current-
1y invoked colour palette. The same controls are also used to shift into or out
oF tha first mosaic set (the L-sat). S :

/4Q§ Tha follouing 'alpha’ foreground colour controls cause the appropriate fore-

ground colour to be applied and a locking shift from tha first mosaic supple-
gen;ary:mosaic.set.(tbe?L?set) back to tha G-set previously invoked to cols. 2
o17. e . ST ;

Abbreviation Name and Definition ) Code ‘
ABK ALPHA BLACK c1S 8/90
Invokes. 1st colour of the colour palette in use
ANR ALPHA  RED C1lS 371
: . Invokes 2nd colour of the»colour palette In use
ANG ALPHA GREEN R Cl15 38/2 .
Invokes 3rd colour of the colour palette in use
ANY ALPHA YELLOUW - : c1S 8/3
Invokes 4th colour of the colour palette in use
ANB ALPHA BLUE C1S 874
}nvokes 5th colour of the colour palette in use
,fQ) ANM ALPHA MAGENTA Cc1S 875
e Invokes 6th colour of the colour palette in use

AN

ANC ALPHA CYAN : C1S 876
Invokes 7th colour of the colour palette In use

" ANU ALPHA WHITE -C1S 8717
’/<9 Invokes 8th colour of the colour palette in use

)

The following ’mosaic’ foreground colour controls cause the appropriate fore-
ground colour to be applied and a locking shift to the first supplementary mosaic
set (the L-set). -

Abbreviation Name and Definition Code
MBK MOSAIC BLACK c1s 970
Invokes lst colour of the colour palette in use
MSR MOSAIC RED CclS 971
Invokaes 2nd colour of the colour palette in use |
MSG MOSAIC GREEN c15 972
Invokes 3rd colour of the colour palette in use
MSY MOSAIC YELLOW cls 9/3
- Invokes 4th colour of the colour palette in use
MSB MOSAIC BLUE. Cl5 9/4

Invokes 5th colour of the colour palette i1n use

FYZ Darmstadt T25 ' . - _paga 129






