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reword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.
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Introduction

ISO 11783-1 to ISO 11783-14 specify a communications system for agricultural equipment based on the
ISO 11898I5] protocol. SAE J1939[1] documents, on which parts of ISO 11783 are based, were developed
jointly for use in truck and bus applications and for construction and agriculture applications. Joint
documents were completed to allow electronic units that meet the truck and bus SAE J1939 specifications
to be used by agricultural and forestry equipment with minimal changes. The specifications for virtual
terminals given in this part of ISO 11783 are based on DIN 9684-4[2]. General information on ISO 11783
is to be found in ISO 11783-1.

The purpose of ISO 11783 is to provide an open, interconnected system for on-board electronic systgms.
It is intended to enable electronic control units (ECUs) to communicate with each other, providing a
standardized system.

All phrases$ in this document that refer explicitly to a software term for an object or acgmmand Have
the first lefter of each object or command word capitalized (e.g. Output Linear Bar Graplyobject, Change
Numeric Value command). This aides in the recognition of these terms as a specific item which hps a
specific definition in this document.

vi © ISO 2018 - All rights reserved
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Tractors and machinery for agriculture and forestry —
Serial control and communications data network —

Part 6:
Virtual terminal

1 (Scope

[SO|11783 as a whole specifies a serial data network for control and communications on forestry or
agr]cultural tractors, mounted, semi-mounted, towed or self propelled implements. Its pufrpose is to
stapdardize the method and format of transfer of data between sensor, astuators, control elements,
infqrmation storage and display units whether mounted or part of the tractoer, or any implenjents.

Thif document describes a universal virtual terminal that can be usedhy both tractors and ifnplements.

2 |Normative references

The following documents are referred to in the text in such a way that some or all of their content
conktitutes requirements of this document. For dated*teferences, only the edition cited gpplies. For
undated references, the latest edition of the reference@document (including any amendmengs) applies.

ISO|11783-3, Tractors and machinery for agricultiire and forestry — Serial control and commiunications
datq network — Part 3: Data link layer

[SO|11783-5, Tractors and machinery for agriculture and forestry — Serial control and communications
datq network — Part 5: Network management

[SO|11783-7, Tractors and machinery for agriculture and forestry — Serial control and communications
datq network — Part 7: Inplement-messages application layer

[SO|15077, Tractors and self-propelled machinery for agriculture — Operator controls — Actudting forces,
displacement, location anid method of operation
3 [Terms and'definitions

For|the purposes of this document, the following terms and definitions apply.

[SO|and [E€ maintain terminological databases for use in standardization at the following addresses:

J— SO C ine browsi nlatfg available at httpns: VATVATVA T aWaYalo S faYaVa)

— |EC Electropedia: available at https://www.electropedia.org/

3.1

auxiliary input unit

autonomous control function (CF) providing Auxiliary Controls for common use that can also be
physically located within an electronic control unit (ECU), or on the virtual terminal (VT)

3.2

object pool

collection of objects that completely define the operator interface for an implement or a single
Working Set

Note 1 to entry: The complete VT definition will be made up of one or more object pools — one for each Working Set.

© ISO 2018 - All rights reserved 1
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3.3
Object ID
numeric value which identifies a specific object within an object pool

Note 1 to entry: Object ID values range from 0 to FFFF16 (6553510), with 65535 as the NULL Object ID.

3.4

attribute ID

AID

numeric value which references a specific object's attribute

Note 1 to enftry: AID values range irom 0 to FF 16 (25510), WIth 255 as the NULL_AID.

3.5
char
single charjacter where the size is 1 byte

Note 1 to entry: Commonly used for ISO 8859 characters (e.g. 4116 in ISO 8859-1 represents, “A’) (see Annex K).

3.6
character
single text|grapheme or symbol, as in an alphabet

Note 1 to enftry: Size is variable based on the encoding scheme [see char (3.5)and WideChar (3.11)].

3.7
code plan¢
group of 63536 possible character codes

Note 1 to enftry: Unicode/ISO 10464 organizes the characters in 17 code planes numbered 0 to 16.
EXAMPLE Code plane 0 covers characters 00000016 t0 00FFFF1¢

Code plane 1 covers characters 01000015 to 01FFFF1¢

Code plane 16 covers characters 10000016 to 10FFFF1¢.

3.8
open inpuf object
state of an|input object where‘the object has focus and it is open for operator input

Note 1 to entry: Open input'object is used interchangeably with data input.

3.9
selected input object
state of an[input\object where the object has focus but it is not open for operator input

Note 1 to entry Selected input nh}'nr‘f isused infprr‘hnngpqh]y with “has focus”

3.10
surrogate pair
32 bit code for characters composed of a 16 bit high pair and a 16 bit low pair

Note 1 to entry: UTF-16 encoding of characters in code plane 1 to 16 (see 4.6.19.7).
Note 2 to entry: UTF-16 Character encoding scheme defined by ISO 10646.

3.11
WideChar
single character with a size of 2 bytes encoded in little endian order

EXAMPLE Byte sequence 4116, 0016 represents “A” (see Annex K).

2 © ISO 2018 - All rights reserved
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Note 1 to entry: Two WideChars can be combined to indicate character codes exceeding 16-bit (see 4.6.19.7).

3.12
WideString

zero or more characters composed of the primitive type “WideChar” always preceded by the byte order

mark FEFFqg

EXAMPLE Byte sequence FF1¢,FE16,4116,0016,4216,0016,4316,0016 represents “ABC”. This WideString has a

Length of 8 bytes with the number of characters in the presentation equal to 3.

3.13

8-bjtstring
. aar « ”n
zerd or more characters composed of the primitive type “char

Note 1 to entry: String length is variable.

3.1
VT Number
number that is used to uniquely identify each connected VT to the operator

Notg 1 to entry: See 4.6.25 and D.18.

3.1
Usdr-Layout Data Mask
spefial Data Masks that are controlled by the VT but laid out-by.the operator

Notg 1 to entry: See 4.1 for information on data mask variatiens,'and 4.7 for User-Layout Data Mask i

3.1
Window Cell
rectangular presentation cell in a grid on a UserzLayout Data Mask

Notg 1 to entry: See 4.7.

3.1Y
Window Mask object
rectangular presentation area composed of one or more adjacent Window Cells

Notg 1 to entry: See 4.7.

3.18
Usdr-Layout Soft KeyMask
Soft Key Masks thatiare controlled by the VT but laid out by the operator

Not¢ 1 to entry:See 4.7.

3.1
Key Cell
|

cell[that is the size of a Soft Key designator in a User-Layout Key Mask

hformation.

Note 1 to entry: See 4.7.

3.20
Key Group object
area of one or more Key Cells and contains a grouping of one or more Key objects

Note 1 to entry: See 4.7.

3.21
Non-VT Screen

display screen that is not part of the VT application or one in which the layout is controlled by the VT

EXAMPLE A screen that comes from another application within the display (see 4.7).

© ISO 2018 - All rights reserved
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3.22
Non-VT Area
visible area outside the normal Data Mask and Soft Key Mask areas

EXAMPLE A display of information related to the vehicle operation (see 4.7).

3.23

referenced WS

working set with an object pool containing objects which are shown by another object pool via the
External Object Pointer object

Note 1 to entry-See A6 116-

3.24
referencing WS

working sdt with an object pool which shows object(s) from another object pool via the External Ob
Pointer ObICt

ject

Note 1 to enjtry: See 4.6.11.6.

3.25
Functionally Identical WS

Working Spt(s) with a NAME that exactly matches other Working Sets,"when the Self Configurd
Instance figlds, and Identity Number are excluded in the comparison

ble,

3.26

Line End
“cursor” oy
pixels dow

text positioning control intended to locate the following displayable character “font height”

nhward and at the left-most position in the containing object
Note 1 to enjtry: See 4.6.19.6.

3.27

Model Ide
proprietar
Input Unit
incompatil

htification Code

y code defined by the manufactyrer that defines a unique model and version of an Auxil
that does not change at runtime, and is revised by the manufacturer when a new
le Auxiliary Input Unit is created

ary
and

4 Technical requiremerits

4.1 Overview

A virtual t¢rminal (MVE)'is a control function (CF) within an electronic control unit (ECU), consisting of

a graphica
fora CF, co
the capabil

displayand input functions, connected to an ISO 11783 network that provides the capab
mposing an implement or a group of implements to interact with an operator. The VT prov
ity-to display information and to retrieve data from an operator. The CF, as an implemen

lity
des
tor

a group of

1 . ol ] AL 1 Q ot N\ & - & £ loa 4 - 4]
HIPICHITIILS TTPTTOTINMTU Uy da VVUIT RIITE STLU TVIASITT dALUUITTS STUTIdgT TUL UUJTLLS WILITTIT U

VT

and on demand displays this stored information to an operator. In this document, the term Working Set
will be used for a CF, as an implement or a group of implements either represented by a single ECU or a
group of ECUs acting as a Working Set. Working Sets on the network can also acquire the use of input
methods of the VT to allow the operator to send signals back to the Working Set.

This document describes the VT with the detail and clarity required for VTs built by different
manufacturers to be interchangeable with any implement Working Set that uses its services. The
interface protocol of this document also reduces the run-time ISO 11783 communication bus traffic
as much as possible. For these reasons, the requirements of this document are organized in an object-
oriented manner with specific attributes and behaviour of each object clearly and fully defined. The
required behaviour of the VT given certain situations is also detailed.

© ISO 2018 - All rights reserved
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In general, the functions, not the design, of the user interface of the VT are defined in order to avoid
restrictions on possible designs. However, certain limitations are imposed in order to meet the goal
of interchangeability between various manufacturers. Specifications regarding physical layout,
components, processing power and the number of physical elements comprising a VT have been omitted
in order to avoid restricting manufacturer’s designs.

The VT shall have a pixel-addressable (graphical) display. Information from connected Working Sets
is shown to the operator on the graphical display. This information is shown in display areas that are
defined by Data Masks, Alarm Masks and Soft Key Masks. The data for these masks is contained in
object def1n1t10ns that are loaded into a VT via the ISO 11783 CAN bus, or from non-volatile memory.
Whe ine 5 3 ade visible by a
single Change Actlve Mask command from the Working Set, and therefore does not requibe|significant
addjitional network traffic.

Theg physical size, resolution, orientation and methods of implementing the graphical display are at
the|discretion of the designer of the VT. Figure 1 shows examples of some pdssible VT designs and
origntations.

© IS0 2018 - All rights reserved 5
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Figure 1 — Virtual terminal — Examples

4.1.1 Technical requirements of VT versions

Essential characteristics and attributes of a VT can be identified using the Technical data messages as
defined in Annex D.

6 © ISO 2018 - All rights reserved
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VT version 6 imposed requirements are as follows.

Feature Detailed requirements and recommendations Clause(s)
Physical Soft Keys Minimum 60 x 60 pixels (recommended to be square) D.5
Text Fonts All small font sizes, all large font sizes, all font styles. D.7
Graphic Type Minimum 256 colours, recommended 16-bit or greater colour capa- D9

bility to support Colour Palette object and Graphic Data object. The

VT can downscale the presentation to match the hardware capabili-

ty (e.g. 24-bit PNG downscaled to 16-bit VT hardware).
Data Mask Size Minimum 480 x 480 pixels 4.5.2,D.9
Widow Mask object Fully parsed, presentation is optional. 4.7.3
Keyl Group object Fully parsed, presentation is optional. 4.79
Grgphics Context object Full presentation support is required B.18

4.2
Thd
wit
Wo

See

a)

b)

are used for “Navigation”, they do not sendkey activation information to the Working
proprietary to the VT.

Data Input — is a means of entering/editing information in an input field within the

Set and are proprietary to the'VT. A means shall be provided for entering any number o
sequence that is valid for the\input field.

Set, and active mask.which contains the input object for which the data input operation

During the data input opération, the VT Status message will continue to indicate the actij

Operator input and control
VT shall provide the operator with means for control and input. Thére are five means|associated
h a VT that can be used for the input of data, selection of display data, and the control off connected
'king Sets.
Figure 2.
Soft — is a means, most likely keys on the VT, using software-changeable designators (Igbels). “Soft
Keys” have their identity changed depending on which Soft Key Mask is visible. The VT [shall make
the association between a Soft Key and its designator clearly evident to the operator.
Navigation — is a means of selecting an input*field or Button within the active Data Mask. If keys

bet and are

ictive Data

Mask. If keys are used for “DataInput”, they do not send key activation information to the Working

I character

e Working
hpplies.

1y

There are two-types of Data Input — “editing” and “real time editing”.

Editing’— is a means of data input where the new value being entered is compdsed by the
opetator using a proprietary means within the VT. During the composition of the [new value,
chianges to the original value are not communicated to the Working Set. A means shall also be
provided for ESC from or ENTER of information into a data field.

© ISO 2018 - All rights reserved
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The ENTER means shall be provided to indicate to the Working Set the compietion ot data entry
and communication of the new value, and the ESC means shall be provided to indicate that the
data entry was aborted. The ENTER and ESC means can either be a permanent key or can only
be available during data entry (see Table 5) The VT shall send a VT ESC message to a Working
Set for an operator-activated ESC means or an ESC response as a response to receiving an ESC
command from a Working Set.

Real-time editing — is a means of data input for an Input Number object and Input List object
where the object has focus and it is open for operator input and changes by the operator to the
value are periodically transmitted to the Working Set while the object is being changed. The
VT Change Numeric Value message is limited to a 5 Hz update rate. Each value change sent to
the Working Set is considered a complete transaction, as if the ENTER means was activated,
and cannot be reverted by the ESC means. The VT is not required to provide steps in uniform
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d)

increments, however it shall be possible to set any value (e.g. fast scrolling is allowed to span
a wide range of values, with fine adjustment for final setting). If the ESC means is activated
during real time editing, the VT shall ensure that the on-screen value is equal to the value last
sent to the Working Set. The VT can send a final value to the Working Set prior to sending the
VT ESC message, or ESC response message to ensure this synchronization. Real time editing
shall meet the operator controls requirement specified in ISO 15077.

Control — is a means of selecting between Working Sets whenever a Data Mask is available and
for acknowledging alarms. Both means are required. Since more than one Working Set can use the
services of the VT, the VT shall provide a means for the operator of selecting between connected
Working Sets. The Working Set selection means should be indicated by three circular arrows or a
similar graphic. Only the ACK means sends key activation information to the Working Set.

Auxiligry Input — is a means available to the operator for communicating input commands to|the
Working Set(s) using Auxiliary Controls which are assigned to Auxiliary Functions (see-Annex J[).

|- 3

= 4

-5

A B

ACK ESC
» %
\ \
1 2 a 7
=

§§44 @
control 5 softkey6
navigation 6 datainput
soft key 1 7  auxiliary input

soft key 2

Figure 2 — Operator input and control means — Example
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4.3 Acoustic alarm

The VT shall provide an acoustic alarm. The alarm can be a simple on/off type buzzer or an acoustic
component capable of either/or variable frequency and audio level (see D.9).

4.4 Coordinate system

Positions and sizes in this document are always given in physical pixels unless otherwise stated. A two-
dimensional coordinate plane (x, y) is used, where x is the number of units wide (x increases from left
to right) and y is the number of units high (y increases from top to bottom). The coordinates are signed
valges—TFhe-origin{0--for-anyrobjects—coordinatesystemistocated-atthe-toptefthand-—eqrner of the
parent object.

4.5| Display areas

4.5]1 General

Thip section defines standard Data Mask and Soft Key Mask areas of the/display. Alternate ugage of this
areq supports displaying data from multiple working sets (see 4.7).

4.5)2 Data Mask

Thg VT shall reserve an area of the display for displaying Data Masks and Alarm Masks. This area is
called the Data Mask area (see Figure 1). Recognizing that the physical orientation of the [VT display
could be different, depending on the manufacturer of the'VT, a square data mask aspect ratip is chosen
to gnsure correct display in either landscape or pertrait orientation. The minimum Data|Mask area
shall be 200 pixels x 200 pixels (480 x 480 for VT version 6 and later). This requirement dog¢s not limit
the|physical resolution or size of the display, only'the useable Data Mask area. Higher resolpition mask
aregs are permitted, but the square aspect ratio shall be strictly enforced.

Examples of Data Mask areas that would/meet this requirement are:
— (200 = 200;

— (240 x 240;

— (320 x 320;

— 1480 x 480;

— [600 x 600;

— [800 x 800;

— [102%x1 024.

AnyLother square dimensions would he acceptable

It is suggested that unused areas of the physical display be used for proprietary information such as
vehicle data, VT statistics or other data.

4.5.3 Soft Key Mask area and Soft Key designators

4.5.3.1 Soft Key variants and navigation

The VT shall reserve an area of the display for Soft Key labels, separate from the Data Mask area. This
area is called the Soft Key Mask area (see Figure 1). Each Soft Key shall have a reserved display area,
called a Soft Key designator, for displaying a label (see Figure 1). The minimum size of the designator
field is 60 pixels wide x 32 pixels high regardless of screen orientation (60 x 60 for VT version 6 and

© ISO 2018 - All rights reserved 9
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later). The Soft Key designators can contain text, graphics or both. The Soft Key Mask area can be
adjacent to, or physically separate from, the Data Mask area, but shall not be part of the Data Mask area.

The VT shall provide a clearly visible separation between the individual Soft Key designators (for
example by drawing a one-pixel line). This visible separation shall be drawn outside of the Soft
Key designator area. Only if the minimum size of the designator field cannot be fulfilled due to this
requirement, the drawing of a one-pixel line on the border of the Soft Key designator area is acceptable.

The presentation of the Soft Keys can be further described in three groups, with a defined relationship:

Soft Keys < Number of Physical Soft Keys < Number of Virtual Soft Keys.

Navigation
a) VT Ver
b) VT Vey
c) VT Ve

suppol
d) VT Ve
e) The V]

examp

to nav
4.5.3.2 T
Physical Sd
to active W
physical by

located din

Sion 3 and prior VIS ave no requirement on the number of physical Soft Keys.
sion 4 and later VTs shall provide at least 6 physical Soft Keys.

sion 3 and prior shall support a maximum of 64 virtual Soft Keys per Soft Key Mask and
t as a minimum the number of reported physical Soft Keys (see 4.5.3.3).

[ shall provide a means for the operator to navigate and select all-defined Soft Keys.
le, if there are six physical keys, some type of paging would be required to allow the oper
gate to, and select from, any of the 64 virtual Soft Keys using the six physical keys.

hysical Soft Keys

ft Keys is the count of the number of permanently dedicated keys that the VT makes avail
forking Sets. The term “physical Soft Key” does.ngt imply that the VT necessarily prov
ttons for the Soft Keys. For example on a VT withrtouch screen, the physical Soft Keys cal
ectly on the touch screen as shown in Figurest:

For VTs wi
top-most

first column. If there are additional physical:Seft Keys, the column containing keys m+1 to key n s
be to the ldft of the first column. Each additional column of physical Soft Keys shall continue to the |

For VTs with a horizontal arrangement:of physical Soft Keys, Key number 1 shall be on the top row
in the left-nost position. Key number-2 shall be adjacent and to the right of Key 1. Key m shall be af

far right of
shall be be
row. Exam

For VTs wi
located in

Keys apply]

h a vertical arrangement of physical Soft Keys, key number 1 shall be on the right and
sition. Key number 2 shall be adjacent and below Key 1. Key m shall be at the bottom of

the top row. If there are-additional physical Soft Keys, the row containing keys m+1 to k
ow the first row. Eachradditional row of physical Soft Keys shall continue below the prev
bles of these arrangements are shown in Figure 3.

Fhout a clear‘herizontal or vertical arrangement of physical Soft Keys (e.g. physical Soft K
h matrix en'the touch screen) the rules for a VT with a vertical arrangement of physical

sion 4 and later shall support exactly 64 virtual Soft Keys per Soft Key Mask (see 4.5.3.3).
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2 | key 2 physical location based on soft key arrangement

6-8| key locations based on soft key arrangement
12

Figure 3 — Physical Soft Key Orientation Examples showing Key Locations

4.5/3.3 Virtual Soft Keys

Virtual Soft Keys is the count of the number of Soft Keys that the VT supports for each actiye Working
Set’s Data Mask. If the physical Soft Keys count is less than the virtual Soft Keys count, the VT shall
proyide a means for navigation to allow the operator to choose from any of the Working Setq Soft Keys.

4.5]3.4 Navigation Soft Keys

Navigation-Soft Keys is the count of the number of physical Soft Keys that the VT can allog¢ate for the
purposeofinavigation among the Soft Keys. The number of navigation Soft Keys shall bg¢ less than
the|number of physical Soft Keys. If the VT provides other means of navigation that does not use the
phyisical Soft Keys, this value shall be zero.

4.5.3.5 Navigation among Soft Keys

If the Working Set provides a number of Soft Keys on a Soft Key Mask equal to or less than the number of
physical Soft Keys reported by the VT, then all of the Soft Keys on this Soft Key Mask shall be accessible
with the physical Soft Keys. The VT shall not provide any navigation means for this Soft Key Mask.

If the Working Set provides more Soft Keys on a Soft Key Mask than the VT has reported in the number
of physical Soft Keys, the VT shall provide navigation for that Soft Key Mask. This navigation among the
Soft Keys shall be done by paging through the Soft Keys in groups, not by scrolling. Further, a “group”
is defined as the “physical Soft Keys” count minus the “navigation Soft Keys” count. The navigation Soft
Keys shall always occupy the same physical Soft Key positions on all pages, although the VT designer
can choose to disable (but not remove) the navigation keys on certain pages. The last set of virtual Soft

© ISO 2018 - All rights reserved 11
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Keys (depending on how many Soft Keys the Working Set provided to the VT) might not completely fill
the Soft Key Mask. The remainder of the Soft Key designators shall not be used.

As described in B.5 and illustrated in Figure 4, pointers to the NULL Object ID reserve a Soft Key
position. Pointers to NULL Object ID that are at the end of the list of Soft Keys shall not reserve a Soft
Key position and shall not be considered for paging or navigation.

EXAMPLE As shown in Figure 4 a), a VT is designed with 6 physical Soft Keys, 64 virtual Soft Keys, and 1
navigation Soft Key. The Working Set provides 18 Soft Keys to the VT, however there are 3 which are Pointers to
the NULL Object ID. To support navigating among the Soft Keys the VT designer alters Soft Key 6 into a “next Soft
Key group” button. A nav1gat10n group 1s calculated as sets of 5 Soft Keys [E 1gure 4 a)] startmg w1th the first Soft
Key. When IT 11dV lscll,lUll l\Cy lD P11 CDDCU, LllC V 1 bllUVVb LllC llCAL sl vup Ul JUIL l\CyD nllULllCl CAGLII}JIC l ls Ul tc l‘ b)]
shows a sirpilar example with 2 navigation Soft Keys. Another example [Figure 4 c)] shows an arrangement
with two cdlumns of keys and two navigation keys. If the VT provides dedicated navigation keys, the tumbér of
navigation §oft Keys reported shall be zero [Figure 4 d)].

VT|Soft Key =~ Working Set

Debignators ~ Soft Keys VT Paging through Soft Keys with “Next Page

ks b) One Navigation Key b
Physical Soft Keys : 6
Virtual Soft Keys : 64

Navigation Soft Keys: 1

A SIS IR

Poifter to o
NULL b) Two Navigation Keys il 13
L]

Physical Soft Keys : 6 14
Virtual Soft Keys : 64 15
Navigation Soft Keys: 2
16
{a

c) Two Navigation Keys
(shown as touch'screen
configuration)

Pointer to
NULL

Physical'\Soft Keys : 12
Virthial\Soft Keys : 64
Navigation Soft Keys: 2

[ N | e N =N

(/ﬁ

d) Dedicated Navigation Keys

Physical Soft Keys : 6
Virtual Soft Keys : 64
Navigation Soft Keys: 0

Dedicated Navigation - ‘ - ‘

Keys

Figure 4 — VT virtual Soft Key paging
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4.6 Behaviour
4.6.1 Object pools

4.6.1.1 General

The operator interface definition for a device of one or more implements represented by either a single
ECU or a Working Set consists of a set of objects (hereafter referred to as the Working Set’s object pool).

A summary of the types of ob]ects deflmng the operator 1nterface deflnltlon the events that can be
TeT ' Te TIe RToT between a

Wo kmg Set and the VT are shown in Annex A.

Intgraction with the Working Set, caused by the operator interacting with the VT, can be conjmunicated
usimg the messages in Annex H.

Duiling operation, the VT uses other messages not defined within this defument, as referred to in
Annex 1.

These objects are defined in detail in Annex B and Annex J. Each objectiegntains all necessary attributes
and| child object references for processing the object to completiont The Working Set assigijs a unique
Object ID to each object in its object pool so that each object is uniquely addressable. Object IDs shall be
unifue within a single Working Set’s object pool but might notbe between different Working Sets.

The object pool is transferred to the VT at initialization by~using the procedure described jn Annex C.
Thg VT is intended to be capable of storing the object pools in a modifiable memory area. Vs can store
mu]tiple pools of a Working Set, in non-volatile memorly; if they have unique version labels. F¢r example,
multiple pools that differ only by language. All objects shall be fully described before they are made
active in a mask on the display.

Theg behaviour of the VT when no object poels are loaded is proprietary.

4.6]1.2 “NULL’ Object ID
Object ID FFFF16 (6553510) is reserved for use as the “NULL’ Object ID.

In the context of drawing, and-unless otherwise stated, when the “NULL” Object ID is used it means that
the|[VT shall draw nothing for the related object.

4.6]1.3 Processingobjects

Objects listed in'parent objects can also list child objects, thereby creating a tree hierarchy i the object
podl. Objects are always processed in the order listed in the parent object in a “depth-first”[manner. In
other words; if a reference is made to an object that references other objects, the child ref¢rences are
professed to completion before returning to the parent to continue processing.

VT 4 C d 1o LT 1 11 4+ - h 1 | 4] £20 1. 4 I A @ 4anl ol 4 d
CISIVUIT U dIlUu IdltlTl V 15 SlIdll DulJlJUl U d IIImmmnmuImn micrdrl l,lly uCPLll Ul JU UIJJCLLD. I'ulr v1 vuol Slon an

prior VTs, the requirement is unspecified.

The hierarchy depth is computed starting with the following objects; Data Mask object, Alarm Mask
object, Window Mask object, Soft Key Mask object, Key Group Objects, and increments by one to reach
a child object. For the child objects that have child objects the depth increments again. This process
continues to the last child object. For computing the hierarchy depth, the object to which a pointer
object references is counted as a child object.

Only contained children are included in the hierarchy count. Referenced objects are not considered in
the count (for example a Working Set object referencing a Data Mask object as an attribute).

© ISO 2018 - All rights reserved 13
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4.6.2 Working Sets

The Object Pool supplied by a Working Set Master is associated with all members of that Working Set.
This allows object information from one CF or all the CFs that make up a Working Set to be collectively
presented as a common object pool. One CF shall be designated as the Working Set Master for each
Working Set. As coordinator of the communications of a Working Set, the Working Set Master shall
secure the use of the VT and provide the object pool definition. It shall also send Working Set messages
that provide the NAMEs of the members of said Working Set to the VT. This identifies the members of the
Working Set and hence those CFs which can communicate to the VT. Appropriate messages for defining
a Working Set are glven in I1SO 11783 7.1f a Workmg Set Member sends a command or message to the
VT that is :
NACK meskage (see ISO 11783 -3). If a CF is not 1dent1f1ed as a member of a Workmg Set, and wljere
that CF sepds a command or message to the VT that is only allowed when from a Working-Set,|the
VT shall r¢spond with an Acknowledgement:NACK message (see ISO 11783-3). Once members of|the
Working S¢t have been identified and after the object pool has been loaded into the VT, an{?membdgr of
the Working Set has the ability to provide data for objects and to change attributes in-the object pool
during run-time. The Working Set Master shall provide the initial object pool definition. Any data injput
by the operator into input field objects is always transmitted to the Working Set Master.

The VT shill never have Working Set Members and shall not transmit thiesWorking Set Mastel or
Working S¢t Member messages (see [SO 11783-7).

The handliphg of VT Response messages defined herein supersedes ISQ-41783-1 in reference to respoises
being direfted only to the Working Set Master. See Table 1 for VI ‘Response message behaviouf to
Working S¢t messaging.

Table 1 — VT Response message behaviour

Configurdtion | Working Set Ver- | VT VersionP Behaviour
siona

1 3 and prior 3 and prior [VPresponse to any command is directed to the WS Magter
2 3 and prior 4 and later "{VT response to any command is directed to the WS Magter
3 4 and later 3 and prior |VT response to any command is directed to the WS Magter
4 4 and later 4 and later |VT response to any command is directed to the origingtor

a  Working Set Version is reported in the Working Set Maintenance message.

b VT Vers|on is reported in the Get Memory response message.

In configurations types 1 thretigh 3, the Working Set Member has the responsibility to monitof all
[destination specific] VT to\Working Set Master messages in order to pair its commands with responjses.
The Workihg Set Master-will receive unsolicited responses from the VT (which were originated by its
members),|and willnet be able to pair these with messages the master originated. The Working| Set
Members dlso will'net be able to pair the messages correctly when originating from another membdr or
from the nlasten

In configunafion type 4, all responses from the VT are directed to the originating nodes. Responses that
are communicated via Transport Protocol are now possible (e.g. Get Supported WideChars response).
Further, the Working Set Master no longer receives unsolicited response messages. Working Set
Members no longer have an obligation to monitor destination specific messages directed to another
address.

In order to maintain backward compatibility, Working Sets shall not send higher version messages to
a lower version VT (e.g. a version 4 command sent to a version 2 VT). How a lower version VT would
respond in such a case should be considered unpredictable. For example some VT designs might respond
with an Acknowledgement:NACK message (see 1S011783-3), others might ignore the message. If the
connected VT does not support the functional requirements of a Working Set (e.g. VT version 4 features
required and the connected VT is version 2, Data Mask size is too small to be functionally useful,
etc.), the Working Set shall send a minimally compatible pool to the VT communicating the functional
incompatibility to the operator.
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Conversely, the VT shall not send higher version messages to a lower version Working Set (e.g. a version
4 event sent to a version 2 Working Set). How a lower version Working Set would respond in such a case
should be considered unpredictable. For example some Working Set designs might respond with an
Acknowledgement:NACK message, others might ignore the message.

VT version 5 and higher VT’s and Working Sets shall support the VT Unsupported VT Function message,
and Unsupported VT Function message, respectively. With this message the VT and Working Set
respond in a predictable way. VTs and Working Sets, designed for VT version 4 and prior, can implement
these messages.

Additional compatibility information is defined in 4.6.24.

4.6]3 Multiple visually similar Working Sets

When more than one visually similar Working Set from the same manufacturef(becomef part of a
network, these Working Sets should be uniquely identified to correlate each inStance with|a location.
Thip shall be accomplished using an Instance field of the NAME (e.g. 2“sprayers from the same
manufacturer, or 2 or more visually similar Auxiliary Input units).

For|consistent system configuration, the Working Sets should be arrangéd with the lowes{ to highest
insflance from left to right followed by front to rear followed by bottom to top.

Thg manufacturer shall provide the operator a means to establish a working configuration, using one
or rhore of the following methods or via some other means notspecified here.

The operator can correctly locate the Working Set based-on its instance with
— |an indication on the label of the Working Set unitidentifying its Instance, and

— |by physical location, via a wire in the harnesgs of the Working Set that automatically sets its instance
in increasing values left to right followed-by front to rear followed by bottom to top.

The operator can set the Instance based.on’its location with
— |an operator accessible “Instancé” switch on the Working Set unit,
— |an operator accessible “Instance” setting, such as on a Data Mask, and

— |use of the commanded‘ndame message (see [SO11783-5) with a provided service tool.

4.614 Displayed Working Set number

When more thabie visually similar Working Set exists on a network, the Working Set shall jndicate its
working set number on its Working Set object. Additionally, the Working Set should indicate Its working
set humber on’'visible masks.

Theg diSplayed Working Set number shall be defined by the manufacturer. The Working Jet number
sholld’/be related to the Function Instance, the Device Class Instance, and/or the ECU Instance, as
defined by the manufacturer (see ISO11783-5). Other factors defined by the manufacturer can also be
used to ensure the Working Set is uniquely identifiable. All visually similar equipment from the same
manufacturer shall apply the same relationship.

Example 1 working set number = working set Function Instance + 1
Example 2 working set number = working set Device Class Instance + 1
Example 3 working set number = working set ECU Instance + 1
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4.6.5 Language, formats and measurement units selection

The VT(s):

— Can query the tractor ECU for the Language command if the VT has no language setting, or if the VT
has detected a change in the connected TECU.

The Worki

4.6.6

Shall send the standard language, format and measurement units messages defined in ISO 11783-7,
hereafter “standard setups”.

Shall build a superset list of supported languages. The superset list presented to the operator is

define
— th
— th
Whel_‘e
requir

fromt

Canre
and pr]

e list of all languages communicated to the VT from all Working Set(s), and
b list of relevant languages supported by the VT.

the VT supports many more languages than those required by the Working’ Set(s), it is
bd to include the entire list, therefore the languages considered not relevant can be omi
he superset list presented to the operator.

eviously listed languages are no longer required.

Shall ot store the superset list of supported languages in non-yolatile memory.

The V7
from t
propri

[ shall provide a method for the operator to view the'superset list, and to select an i
his list. If the VT itself doesn’t support the language the operator selected it shall provi
ptary method to switch to an appropriate (or default) language.

not
ted

duce the list of supported languages when a Working Set disconneets from the VT (see 4.¢.9

Lem
e a

Shall allso provide a method for the operator to select formats (Time, Date, etc.) and measure

units.
up and
the op
offsets

Shall s
Shall r
Shall r

Should
code (

Comm,

and scales, etc.).
tore the standard setups in nen-<volatile storage and restore the values during initializat
espond to 1IS011783-7 “kanguage Command” requests sent to the global address.

pspond to [ISO11783-7“Language Command” requests directed to this VT.

SO 3166-1)[14l.
hg Set(s):

inicates the initial set of supported languages in the Working Set object.

ent

[he VT shall report the operator selected language, formats and measurement units at power
any time there is a change. These messdges allow the Working Set to modify its object po¢l to
prator-selected language (.e.g. by updating string fields, selecting units of measure, changing

OIl.

transmit the kanguage Command with both the language code (ISO 639-1) and a country

Optior

atty semdsthe Working Set Speciat€Controls object tosupercede the tistof tanguages from

Working Set object which can include both language code and country code.

the

Shall configure their standard setups according to the VT to which they are publishing the pool(s).
This can cause different standard setups to be published to different VTs. (e.g. auxiliary objects are
published to VT with Function instance 0 and the remainder of the pool to other VTs).

Shall use a proprietary method to select an appropriate (or default) setting if the Working Set does
not support the selected language, formats or units.

Initialization

Upon power-up or reinitialization, a specific sequence of events shall occur in order to ensure proper
initialization of the VT and Working Sets, as follows.

16
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6.1 VT initialization

The VT shall complete the address claim procedure in accordance with ISO 11783-5 and shall also
send an address claim request to the global destination address (255).

The VT shall begin transmission of the VT Status message. In the case of a reset or recovery, the
VT shall ensure that greater than 3 s have elapsed between this initial VT Status message and the
previous VT Status message.

If language selection has not been entered by an operator, the VT can attempt to request the default
language setting from the tractor ECU, or it can interact with the operator to select a language.

The VT shall allow Working Sets to initialize and to load their object pools.

6.2 Working Set initialization with VT

The Working Set, if equipped with Auxiliary Functions, shall clear any ‘assignments|in volatile

memory.

The Working Set Master (and Working Set Members) shall complete(the address claim ptfocedure in

accordance with ISO 11783-5.

The Working Set Master shall wait until the VT begins transmission of the VT Status mefsage.

The Working Set Master shall identify itself and its mémbers to the VT using messagps given in
ISO 11783-7.
)

The Working Set Master can send these méssages for other purposes (e.g. Taskl controller

initialization).
1) If the Working Set Master has a need®o reconfigure the list of Working Set Members after
the initialization is complete, the-Working Set Master shall send the Working PFet Master
and Working Set Members messages. The Working Set Master can use this to add|or remove
members from the set. No Working Set initialization is required.

The Working Set Master shall begin the periodic transmission of the Working Set M
message. As identified in Byte 2 and 3 of the Working Set Maintenance message, on
message can indicate the\initiating state.

NOTE The initiating bit was introduced in Version 3 to provide a clear indication of a \

nintenance
y the first

Vorking Set

restart.

If the VT had previously detected a shutdown and was transmitting the Acknowledgement:NACK
in response-to the Working Set Maintenance message (see 4.6.9), there are two cases where the VT
shall stop transmitting the Acknowledgement:NACK:
1) d later, and
5sage since

[f the Working Set Maintenance message indicates compliance with VT version 3 an
if the initiating bit (Byte 2 Bit 0) is set and the VT received a Working Set Master me

the prior maintenance message, the Acknowledgement:NACK 1s discontinued.

[I) If the Working Set Maintenance message indicates compliance with VT version 2 and prior,
and the VT received a Working Set Master message since the prior maintenance message, the

Acknowledgement:NACK is discontinued.

The Working Set Master can request the language and format messages from the VT (see
[SO 11783-7) if it has not already received this message from the VT and the Working Set has
presentation that is language or unit specific.

The Working Set Master can query the VT as necessary to determine its capabilities. Based on
the VT’s responses, the Working Set Master shall adjust its object pool for scaling, available fonts,
supported colours, etc.
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8)

volatile memory.

9)

The Working Set Master can query the VT to determine if its object pool already exists in non-

Object pool transfer shall commence and be completed. This can be done either by asking for the

object pool to be transferred from non-volatile memory (see Annex E) or by using the protocols

detaile

d in Annex C.

10) The Working Set Master can indicate the languages supported by the object pool.

4.6.6.3 Working Set initialization on networks with multiple VTs

A Working
multiple V
sequence. |
user interf

1y

“Move
netwo

2) When
[) Py
II) Sh
[1I) Sh
IV) St
V) Th

th
M:

a means for the operator to set the maximum wait time period or it can be obtained from

bo

4.6.7 Sy

4.6.7.1 (

In this con
the key is ¢
with ECU R

When the
terminated
system. In

Set Master shall have a means to perform a “Move to another VT” function on networks y
[s. This function shall allow movement of the Working Set to each of the available V7]
For example, this function could be accomplished with a “Next VT” Soft Key or Button in

to another VT” is enabled if the Working Set Master detects more than“one VT on
k.

‘Move to another VT” is activated, the Working Set Master:

ts itself in a safe state, or prevents activation of this feature unless it is in a safe state.
all send the Delete Object Pool command to the VT and waitfor the response.

all stop sending the Working Set Maintenance messageto the VT.

irts the initialization process with another VT on the network.

b preferred VT is not available within a cértain time period after startup, the Working
ister can initialize connection to any other VT on the network. The Working Set can proy

ot time specification in the “Get Hardware response” message of the preferred VT.
stem shutdown

feneral

ext “System Shutdewn” is defined as the period of time when the Key Switch state indic
ff and yet ECUPgWwer remains on. Actuator Power might or might not remain on concur
ower (see [S6,11783-7).

Key Switch 'state indicates the key has been turned off, and while ECU Power has not b
,itis.éxpected that systems might transition to a shutdown state that is appropriate for
somedevices, this can cause immediate termination of all network communications, wh

hce and/or in combination with the Identify VT message. The function behaves as)follows:

vith
S in

the

the

e Working Set Master shall save the new VT:as the preferred VT for a next power cycle. If

Set
ride
the

htes
fent

een
that
lere

other devi

eés’might request power to remain on for a more orderly shutdown. Others still might igy

ore

the Key Switch state and continue normal operation until power is interrupted.

The relevant PGNs defined in ISO 11783-7 for determining the Key Switch state is the Wheel-based speed
and distance (PGN 65096) and for requesting power maintenance is the Maintain power (PGN 65095).

The following are recommended practices.

4.6.7.2 VT behaviour

The VT can expect that applications on the network can terminate communications without warning.
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A recommended behaviour of the VT is to monitor the Key Switch state and take the following actions
as a result of the transition from “Key switch not Off” to “Key switch Off”.

1) The VT should disable unexpected shutdown detection logic to avoid unnecessary notification to
the operator as a result of one application shutting down immediately while another maintains the
ECU Power beyond the normal 3 s timeout (see 4.6.9).

2) The VT should maintain services while “Key Switch Off” and for a minimum of 2 sec following the last
“Maintain ECU Power” request from those ECUs which have object pools in the VT volatile memory.

3) The VT should continue to monitor the Key Switch state and reinitialize if turned from “Key switch
[OTf"To “Key switch not O1f , ensuring thatif the vV I status message was discontinued, thje standard
Initialization process is performed (see 4.6.6).

NOTE VT version 3 and prior did not specify shutdown behaviour, therefore, these Vs can|discontinue
all communications with the network, including discontinuing the VT Status message,

4.6{7.3 Working Set behaviour
Working Set behaviour can vary significantly depending on the design.of the specific set.

Onq variation of a Working Set design might not monitor the Key Switch state and might ¢ontinue as
norpmal until power is lost.

A r¢commended behaviour of a Working Set is to monitor the Key Switch state and take thg following
actions as a result of the transition from “Key switch not Off” to “Key switch Off”:

1) |The Working Set can send a “Maintain Power” message (see 1SO11783-7) to inform th¢ system of
the state of the Working Set, and optionally as,the means to request power be maintaingd.

2) |The Working Set can monitor the “Maximum time of tractor power” parameter (§ee Wheel-
based speed and distance message in-1S011783-7) and use this information during pny power
management processes it executes.

3) |The Working Set can send a Deléte*Object Pool command to the VT to eliminate the possjbility of an
unexpected shutdown indication (see 4.6.9).

4) |The Working Set should.niot consider the lack of the VT Status message or other VT to ECY messages
as an unexpected shutdown of the VT, and therefore should not attempt a connection t§ any other
VT that are available.

5) [The Working Set’should continue to monitor the Key Switch state and reinitialize if tyrned from
“Key switchQff” to “Key switch not Off” (see 4.6.6).

4.6)8 Working Set object and active masks

In the 1n1t1a1 object pool def1n1t10n each Worklng Set Master shall prov1de one, and only one, Working
Setlo : s rklng Set.
The descrlptor can be graphlcal text or both but shall f1t 1n51de the area deflned by the VT for a Soft
Key designator. Any object or part of an object located outside of the Working Set descriptor shall be
clipped. The descriptor can be used by the VT any time the Working Set needs to be represented to the
operator.

EXAMPLE Communication alarms, Auxiliary Control setup.

When a Working Set is “active”, it has exclusive input focus and is displayed on the VT display. When the
Working Set is “inactive”, it can also be visible on the VT display but does not have input focus. The VT
shall provide some means to allow the operator to select the Working Set that is to be active. Only one
Working Set is active at any given time. The Working Set cannot force any of its masks to be visible when
the Working Set is not visible, and it cannot force its Working Set to be active when another Working
Setis active. Setting the active mask to an Alarm mask shall make the owner Working Set active, unless
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the active mask of the currently active Working Set is an alarm mask with the same or higher priority

(see 4.6.14

Alarm handling).

For VT version 4 and later, a VT can also display one or more Working Sets which are not active in
addition to the Active Working set. (See Figure 5, which displays an active and an inactive Working
Set simultaneously.) The VT uses the VT On User-Layout Hide/Show message to inform the inactive
Working Set to update its Data Mask and or Soft Key Mask when it is visible.

If a Working Set responds with a hidden state for the corresponding Data Mask or Soft Key Mask then
the VT knows that the Working Set does not support this feature for this Data Mask or Soft Key Mask. If
the Working Set does not support this feature for this Data Mask or Soft Key Mask, the VT shall inform

the operat
Working S¢

physicdl screen

br that the displayed information might not be updated. The VT can still display the inac
t, because the inactive Working Set can update its data (see 4.6.10).

6 7 8 9

L /

==
-
s
|
3
3
\3 \1\4\25

hsk area of active-Working Set Data Mask area of inactive Working Set

 Mask area of.aetive Working Set Soft Key Mask area of inactive Working Set

Soft Key Designator of inactive Working Set

O 0 N O

 Designator of active Working Set Physical Soft Key of inactive Working Set

Key

1 DataM
2 Soft Ke
3

4  SoftKe
5

Physicall Soft.Key of active Working Set

tive

Figure 5 — Example VT which displays an active and an inactive Working Set simultaneously
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Table 2 — Working Set state changes (VT Supports only Active Mask)

Working Set
state change

VT Behaviour

Active to Inactive

1) Hide the Working Set’s currently active Data/Alarm Mask and associated Soft Key Mask.
2) Send the VT Status message to the global address (255) to inform Working Sets of

the changea.

Inactive to Active

1) Display the Working Set’s currently active Data/Alarm Mask and display
ated Soft Key Mask.

2) Send the VT Status message to the global address (255) to inform Wor

the associ-

ing Sets of

the changel

a

When the state of a Working Set changes from inactive to active and this causes the state of another"Worlling Set to go
from active to inactive, there shall be only one VT Status message (not two), which shall specify the new active

Working Set.

Tlable 3 — Working Set state changes (VT Supports Multiple Working Sets-or Windoy

Visible Simultaneously)

v Masks

Working Set
state change

VT behaviour

o=y

ctive to Inactive
and Visible

1) Remove visual indication that the Working Setis the active Working Set.

2) Send the VT Status message to the globaladdress (255) to inform Working Sets of

the changea.

3) Send the VT On User-Layout Hide/Show message (state: Shown) to the Wprking Set.

Infctive and Visible

to Active

1) Send the VT On User-Layout Hide/Show message (state: Hidden) to the Working Set

(state Hidden is a special case here—refer to H.20).

2) Display the Working Set’scurrently active Data/Alarm Mask and displayj
ated Soft Key Mask.

3) Visually indicate to‘the operator that the Working Set is the active Worki

4) Send the VT Status message to the global address (255) to inform Working Sets of

the change a.

hg Set.

the associ-

Hidden to Active

1) Display.the Working Set’s currently active Data/Alarm Mask and display
ated Soft Key Mask.

2) Visually indicate to the operator that the Working Set is the active Worki

3)\_Send the VT Status message to the global address (255) to inform Working Sets of

the changea.

the associ-

hg Set.

Active to Hiddén

1) Hide the Working Set’s currently active Data/Alarm Mask and associated So

2) Send the VT Status message to the global address (255) to inform Working Sets of

the changea.

t Key Mask.

Inpctive-and Visible |1) Send the VT On User-Layout Hide/Show message (state: Hidden) to the Working Set.
toHidden

idden to Inactive 1) Send the VT Qn User-Lavout Hir‘]p/th‘M message (cfnfp' thv\rn) tathe rking Set.
and Visible

a

When the state of a Working Set changes from inactive to active and this causes the state of another Working Set to go
from active to inactive, there shall be only one VT Status message (not two), which shall specify the new active Working Set.

The Working Set can select different Data Masks or activate Alarm Masks by changing the active mask
attribute of the Working Set object with the Change Active Mask command. The Working Set can change
the active mask even if the Working Set is inactive. This allows the appropriate mask to be displayed
when the Working Set becomes visible. When a Working Set is inactive, its active mask might not be
visible, but still remains as the active mask for that Working Set.

© ISO 2018 - All rights reserved
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4.6.9 Connection management

The VT transmits the VT Status message once per second. The Working Set uses the message to ensure
the VT is present and to determine the current status of the VT. If a Working Set does not receive this
message for a period of 3 s it is determined to be a shutdown of the VT. When this happens the Working
Set shall enter a safe state. The safe state is defined as the state in which all functions dependant on
the VT operator interface are put into a known state that will not put the operator or machine at risk.
The Working Set can re-establish connection to the VT. If the Working Set is designed to re-establish

connection to the VT it shall do so by restarting the initialization procedure (see 4.6.6).

Each Working Set Master sends the Working Set Maintenance message once per second. The VT uses

this message to ensure that each Working Set is still present. If the VT does not receive this mesg
for a period of 3 s or it receives it a second time with the Initiating bit set it is determined-to.b¢
unexpectefl shutdown of the Working Set Master (see Figure 6) and the following rules apply.

The VT shdll not alert the operator:

— Ifthe Working Set has commanded the VT to delete the object pool, and the Working Set then st
sending Working Set Maintenance messages. This allows the Working Set to silently remove it
from the VT.

— Ifthe VT can detect the ignition key state and the ignition key is reported as off.
— Ifthere is no pool loaded by the Working Set into the VT volatile nemory.
The VT shdll alert the operator:

— Ifthe gool has not been commanded to be deleted and théjgnition key is not detected as off and
Workipg Set’s object pool is present in the VT. This is*detected as an unexpected shutdown of]
Working Set and the VT shall alert the operator to this condition after which the VT shall delete
Working Set’s object pool from volatile memory tefree the memory for other uses. The mean|
alert the operator is proprietary to the VT.

When a vigible Working Set’s object pool has(been deleted all presentation from that Working S¢
removed (IData Masks, Window Masks, etc.). If there was an active Alarm Mask for the removed Worl
Set the V| deselects the Alarm Mask @automatically. The VT can give control to another conneq
Working S¢t or to a VT proprietary présentation and it shall update the VT Status message.

When a Working Set’s object pool has been deleted and there exists auxiliary assignments mappe
this Workihg Set, the VT shallremove them.

When the VT receives a Working Set Maintenance message from a Working Set where the initiating

age
b an

ops
self

the
the
the
s to

tis
(ing
ted

i to

F bit

is not set, and in whichthe’VT had detected an unexpected shutdown, it shall send Acknowledgemgnt:

NACK to the message/The Acknowledgement:NACK message is sent to the Working Set Master.
Working S¢t can re-establish connection to the VT by restarting the initialization procedure (see 4.4

The
b.6).
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Originating Network VT

ECU Broadcast

Address Claim ———————p»~<€———Address Claim

@ — — — -VT Status (1/sec) - — — — — — ¢— VT Status (1/sec)
Working Set Master ———®»— — — — — Working Set Master — — — —9»|
Working S‘_st Member ——®»— — — — -~ Working Sgt Member - — — —»|

Workmg Set Maintenance is started (1/sec) >

Version 3 and later sets the initialization flag

ECU restarts initialization process

VT stops NACKing o
if there was a previous unexpected shutdown
|
Request Language

- — — — — — Language — — — — — — #71‘3“8“38‘3

————————————Annex D: Get Metrics (Memory, Data Mask Size, ..) ————®]
l@———— Annex D: Get Metrics Responses (...)

@« ] oad Vefsion Response
N\

Working Setis‘available for operator interaction

Preferred Assignment\Command (if Auxiliary Function Objects in Pool) —»
————"Preferred Assignment Response
Auxiliary Assignment Screen enabled for this Auxiliary Function provider

Working Set Maintenance fails for 3 sec VT shall alert operator
[Unexpected] Shutdown to shutdown

Working Set Maintenance (1/sec) ————————————»»
S NACK

Normal Initialization as shown above
Working Set is available for operator interaction

Delete Object Pool
@—Delete Object Pool Response

Working Set Maintenance is terminated VT does not
[Expected] Shutdown alert operator
S

1
Pool Transfer Alternative 1 /
<7Transfer Object Pool Operation (TP, ETP) ﬁ—»
: End of Pool : \% P
VT
< — —VT Status [Busy] (1/sec)— — — —<¢——VT Status [Busy] (1/sec)———  Validates
\¢ Pool
'« End of Pool Response @Q—
2
Pool Transfer Alternative 2 5\0\‘ .//
Load Versiop——————————— P>
s{\‘d VT
< — — VT Status [Busy] (1/sec)— —— VT Status [Busy] (1/sec)——— [ Validates
Pool

Key

1 working Set reboots unexpectedly and within the time-out limit of the Working Set Maintenance message,
Object Pool is still in VT volatile memory, Initiating bit is set

2 working Set discontinues communication

NOTE
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Solid arrows indicate destination specific messaging, dashed arrows indicate global message.

Figure 6 — Initialization, unexpected shutdown, and expected shutdown
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4.6.10 Updating the operator interface

4.6.10.1 General

CAN has finite bandwidth available in support of all services (e.g. ISO 11783-3 to ISO 11783-14).
Further, the VT has finite bandwidth that is shared by all Working Sets using its services. In order to
best manage the system bandwidth, it is recommended that:

— Active Working Sets, or those that are inactive but visible, should issue commands to the VT only
when the data has changed in a way which is visible to the operator (e.g. only update objects actively

display

ed)
J

Inactiy
the fre

4.6.10.2 (

Attributes
Members {

e Working Sets, which have no active Data Mask and Soft Key Mask displayed should red
quency of, or eliminate, updates to the VT.

hanging attributes and values

of objects can be changed during operation by Working Set Masteérs and Working

an attribu

designated as a read-only attribute. In addition, attributes are sometimes grouped together into a si}
“change” c¢mmand for efficiency purposes. (e.g. Change Font Attributes,command F.28).

Even when the associated Data Mask is not visible, the Working Set can continue to change

attributes
are curren

Objects th3
While the
inbound af
operator b

In VT versi
response “

In VT vers
can apply {
Working S¢
conditions

While perr

Button

Key objject; Key cade,

sing the defined change attribute messages. Certain attributes in €agh object are assig
e ID. The Change Attribute command allows any attribute with airAID to be changed if

[including value) so that when the mask is made active:and visible, the necessary output ¢
F and ready to display.

tare altered by both the Working Set and the operator can be susceptible to a race condif
Working Set can know when an object was opened for input (see H.8), processing delays

d outbound FIFOs) permit the possibility that the Working Set issued a command just as
boan an interaction. It is the Working Setresponsibility to validate commands from the Vi

on 5 and prior the requirements were inconsistent. Some commands provided an error ¢
bbject in use”, which is deprecatéd)in VT version 6 and later.

on 6 and later, object attributes can be changed even if the object is “in use”. The VT de
he change immediately,~-or'the VT design can cache the change until it can be applied.
bt can be aware of the.current activity (e.g. an object opened for input), and should avoid 1
that could adverselyaffect the interaction.

hissible, changes to specific objects and attributes while “in use” should be avoided:

object;Key code,

Input fIield objects; Value and Variable references,b, 2)

uce

Set
ned
not
ngle

the
lata

ion.

e.g.
the
T.

ode
bign

The
ace

String

Input String object; Input attributes, Extended Input attributes,)

Variable object; when referenced by an Input String object,

Input Number object; Minimum, Maximum, Offset, Scale,1)

1)

When a non-atomic means is used to edit Input field objects (e.g. a pop-up dialogue), these attributes shall

be transferred to the proprietary edit means as an atomic set, and run-time changes are applied when the edit is

completed.
2)

The VT Change Numeric Value message has an optional response in VT version 5 and prior. A race condition

could occur where the Working Set and VT apply a change, resulting in the VT presentation being out of sync with
the Working Set internal value.
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— Font Attributes object: font type; when referenced by an Input object,1)

— Number Variable object; when referenced by an Input Number object or an Input List object.2)

EXAMPLE An Input Number object is being edited with a VT proprietary means such as a pop-up keypad.
The Working Set sends a command to change the background colour of the Input Number object being edited.
The VT shall accept the command without error, even if the VT design prevents displaying the updated colour
while the proprietary editing means is in use. When the editing has completed, and the presentation has been
restored where the Input Number object is visible, the applied colour change shall be visible.

4.6.10.3 Changing, adding and deleting objects

Wo

NeV
VT.
can
can

To

me
upl
4.6

4.6
AC

{lelete a single object in the object pool, the entire object pool has to be deleted from {

'king Sets can replace objects at run-time; however the replaced objects shall be of the
V objects can be added by initiating a transport protocol session to send one or mare ob
When the VT receives an object with an existing Object ID, the existing object-is, replac
determine the owner from the source address of the message). Resizing objects is per
cause the VT to run out of memory (see C.2.6).

ory in the VT by the Working Set sending a Delete Object Pool command. The object po
aded again without the object that should be deleted.

11 Special objects

11.1 Container objects
bntainer object is a special object used to
logically group objects in order to identify and‘reuse the container, or

hide and show objects.

same type.
ects to the
ed (the VT
mitted but

he volatile
| has to be

Figlire 7 shows an example of containerreuse. Mask 1 and Mask 2 both need the information displayed

in
and|

ontainer 1. The Working Set first'ereates the container, and then inserts the container i
Mask 2 using the Object ID of the“container.

Mask 1

Mask 2

hto Mask 1

container 1 container 1

field 2

units 1

field 1

VALUE 1

field 2

units 1

field 1

VALUE 1

. LABEL'Y . LABEL1

field 3

VALUE 2

field 4

units 2

field 5

VALUE 3

field 6

units 3

LABEL 2 LABEL 3

Figure 7 — Container reuse

Figure 8 a) shows an example of using a container to hide a group of objects. In the example, Text 1 and
Text 2 should be visible at all times. Text 3 and Text 4 should be visible only if a particular feature of an
implement is available. Therefore, the Working Set creates a container containing Text 3 and Text 4 to
be inserted in the mask. At run-time, the Working Set determines whether or not the particular feature
is available. If not, the Working Set hides the container [see Figure 8 b)].
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Mask 1 Mask 1

container 1

TEXT 1 TEXT 2 TEXT 1 TEXT 2

TEAT S5 ITEAT 4

3]

4.6.11.2 A

There are {
referenced
and maint4

when the afttribute object is changed.

4.6.11.3

) Particular feature available b) Feature not available: container hiddg

Figure 8 — Container used to hide objects — Example

\ttribute objects

ive types of attribute objects: font, line, fill, input, and extended input. Attribute objects
by other objects. This allows one set of attributes to be shared with many objects to cr
in a common look across those objects. All objects using a given attribute object are updd

[ariable objects

n

are
bate
ted

Variable objects can be used to share data betweén two or more other objects. Changing the value in

only one ol
to show itg
referenced
of the variz:
require on

4.6.11.4 Macros

Macro objg
following p

a) Macro

b) Ifa Macrodriggers an event that causes another Macro, the current Macro is completed first be

anothg

ject can reduce bus traffic. For examyple, it could be desirable to draw a Meter object and

by both the Meter object and an-Qutput Number object. By doing this, a change in the v
ble will be reflected in both the meter and output field at the same time and the change
y a single Change NumericValue command.

cts are used to-improve the performance of the operator interface. Macro objects have
roperties:

5 can only gontain the commands listed in Annex F.

ris)started.

hlso

current value as a numeric under.the meter. In this case, a Number Variable object could be

hlue
will

the

fore

c) Macros are executed in the order they were triggered.

d) If a Macro executes an Execute Macro command or an Execute Extended Macro command, the
macro in the Execute command is executed, before the remaining commands in the current Macro.

e) Macros triggered by the execution of a command shall be completed before the next bus command
is started.

f) Macro Object IDs shall be in the range 0 to 255 for VT version 4 and prior. Macro Object IDs can be
in the range of 0 to 65534 for VT version 5 and later.

g) Macros do not trigger response messages. When executing the command messages in a macro, the
VT shall not send response messages on the CAN bus for the messages contained in the macro.
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Therefore macros reduce CAN traffic. For example, a Macro that executes a Change Active Mask
command will trigger a VT Status message, but will not trigger a Change Active Mask response.

Initial State of Object Pool Operator Presses Button
(only relevant objects and attributes shown)

BTN1 : Button
Macros: OnPress MAC 2

Execute Macro as an immediate function call
[Correct behaviour]

CON1:Container HideShow (CON1,Show) ]
Macros: OnShow MAC3 ExecMacro (MAC1)
OnHide MAC 4 HideShow (CON1,Hide) ——
ChgNumVal (IN1,1)
INT: Tnput Number ChgNumVal (IN1,2)
Value: 0 ChgNumVal (IN1,3) <
MAC1: Macro ChgNumVal (IN1,4) —
HideShow (CON1,Hide)

ChgNumVal (IN1,1)

MAC2: Macro

HideShow (CON1,Show) Execute Macro appends.to event queue
ExecMacro (MAC1) [Incorrect behaviqtiy
ez (L2 HideShov@NLShow)
MAC3: Macro E)}ie‘:hﬁ al I(\;Iﬁflz))
ChgNumVal (IN1,3) 2
mVal (IN1,3)
MAC4: Macro %1 eShow (CON1,Hide) <
ChgNumVal (IN1,4) hgNumVal (IN1,1)

Figure 9 — Macros; The effect of Exécute Macro in a Macro — Example

As ¢an be seen in the example of Figure 9, the'correct execution of this sequence results n an Input
Nurpber containing the value 4.

CAUTION — Objects that are altered.by both a Working Set and a Macro can be susceptible to a
race condition and should be evaluated for predictable behaviour.

EXAMPLE 1  An Input String object has a Macro to clear the Input String object—On Input Field Peselection.
The|“Enter” means on an Input'String object of length greater than 3 characters causes the VT to s¢nd the data
usinjg Transport Protocol (TP)-to the Working Set (WS). The operator quickly navigates away from the Input
Stripg object. “On Input Field Deselection” causes the VT to notify the WS with a VT Select Input Object message
(Degelect). An On Input Eield Deselection Macro alters the Input String object value. The WS recdives the TP
datg asynchronous tothe VT Select Input Object message (Deselect). The outcome is based on the asynchronous
progesses in the V1, the message processing methods in the VT, including TP processing and potentfal latencies,
and|the WS implementation.

EXAMPLE 2-"An On Key Press Macro associated with a Button object changes the active Data Mask.|An On Show
Madro attathed to the new Data Mask changes the numeric value in an Input List object on this new [}ata Mask to
initjalize'it to a known setting. The operator presses the Button, which causes a Button Activation message to be
sentte-the- WS-The WS sendsaChange Numeric Value-command-to-the lnput Listebjeet—The lnput st object can

end up with either value, due to the asynchronous processes.

Circular references are not permitted since they create infinite Macro loops inside the VT and could
render the VT inoperable for all Working Sets.

EXAMPLE 3  When a Macro triggers an event that references the same Macro, a circular reference is created.

4.6.11.5 Object pointer

The Object Pointer object allows run-time modification of included objects. By changing the value of the
Object Pointer object, a different object can be drawn at the same location. The type of object that the
Object Pointer is allowed to reference is limited and depends on the parent object. Refer to valid parent
objects of the Object Pointer for a list of objects that can be referenced. An Object Pointer can always
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point to another Object Pointer. An Object Pointer can point to the NULL Object ID and in this case
nothing shall be drawn.

When an Object Pointer is modified at run-time, resulting in an invalid object reference, the VT is not
required to detect this object pool error immediately but can delay error detection until the Data
Mask object or Alarm Mask object which contains the Object Pointer is activated. At activation of a
data or Alarm Mask containing the invalid object reference the VT sends the F.35 “Change Active Mask
response” or H.14 “VT Change Active Mask message” to inform the Working Set and can delete the
object pool.

The VT can also detect the error immediately upon Object Pointer value modification, and in this case
shall send an F.23 Change Numeric Value response with “invalid value” indicated in the error codes

4.6.11.6 Hxternal Object Pointer

The Exterrjal Object Pointer object allows a WS to display objects from an object pool of another W§.

WS,
bcts
her

be

To ensure that the external references are valid even after software updates of the.participating
the referefjced WS and the referencing WS shall exchange information about-the referenced obj
before enapling the external references. The information exchange shall be nepeated every time eif
the referenpcing WS or the referenced WS is restarted. As a minimum the object identifiers shal
transferredl from the referenced WS to the referencing WS.

q

NOTE
information
manufactun

To protect
object to |
Definition
WS to refel

The referg
reference.

The attribyte values of the External Object Definition object, the External Object Pointer object and|

External R
the inform
shall be in
Reset statdg
— Extern
Extern

Extern

Jome devices (e.g. the SCC/SCM — ISO 11783-14) have a standardized method for exchanging oh

. If a standardized method does not exist, then a proprietary*method shall be agreed between
ers of the referencing and the referenced WS.

against unsolicited references the referenced WS shall use the External Object Defini
jst the objects which are allowed to be refetenced by another WS. The External Ob
bbject is assigned to one and only one referenicing WS. If a referenced WS will allow mulf
ence objects it shall have multiple External Object Definition objects.

ncing WS shall use the External Reéference NAME object to identify the WS it plan

eference NAME object shallall be valid before the external object can be displayed. Som
htion in the objects depénds on the exchange of object information and therefore the obj
Lhe reset state until the object information is complete.

is defined by:
al Object Pointer object  : External Object Id attribute is the NULL object id
al Object Definition object : Enable bit in the Options attribute is cleared

al Reference NAME object : Enable bit in the Options attribute is cleared

ject
the

fion
ject
iple

5 to

the
e of
bcts

When the object pool is Toaded from non-volatile storage in the VT there is no guarantee that the
attribute values are valid, and therefore the VT shall set all occurrences of the External Object Pointer,
the External Object Definition and the External Reference NAME to the reset state.

When the object pool is uploaded from the WS master, the VT shall not set the objects to the reset state.
If the information exchange between the referenced and the referencing WS is not completed before the
object pool is uploaded, the WS master shall set the objects to the reset state before uploading the pool.

Before displaying an external object the VT shall check the validity of the external reference. The
external reference is considered to be valid when all of the following are fulfilled:

— The External Reference NAME ID attribute of the External Object Pointer objectidentifies an enabled
External Reference NAME object.
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— Thereferenced WS has an object pool in volatile memory on the VT (referenced object pool).

— The referenced object pool contains an enabled External Object Definition object where the NAME
attributes identifies the referencing WS.

— External Object Id islisted in the object list in the above mentioned External Object Definition object.

If the referenced object is NULL or not valid the VT shall draw the object identified in the Default Object
ID attribute of the External Object Pointer object.

There can be multiple instances of the External Object Definition object in an object pool. If multiple

E t 10Ok £ Do s L s 3 d o 1 NAME +1 4 1 £ h llb
Xerirar COC T O CTIIITOUTT U0 TS ar CasS ST e U U tITC S aTTCINT TV T Iy O eI alT CATCTITAar TCTCTCT ce Sha e

conpidered valid if made valid by one or more External Object Definition objects.

1 3 67 2 4 5 8

~
)
<

VT presentation from Working Set 1

VT presentation from Working Set 2

External Object Pointer with reference to object in Working Set 2 Object Pool

Referenced object in Working Set 2 (container that contains several objects), all of which are valid
Number Variable on Working Set 2 object pool

External Object Pointerwith reference to object in Working Set 2 Object Pool

Default Object to be Shown when External Objects are invalid

X N O U oA W

VT presentation from Working Set 1 after references are established, enabled and resolved

Figure 10 — External Object References — VT Example
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Referencing Working Set Referencing Working Set
[e.g. Sequence Control Master] [e.g. Sequence Control Client]

Object ID 1

Object ID 2

ObjectID N

External Ref NAME ID

External Object ID

]
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&

Key . ®$
VT Objéct Pool volatile memory 3~ﬁ\ Referenced Working Set in VT memory
Refererjcing Working Set ECU (ECU 2) \QZ External Object Definition object
Refererjced Working Set ECU (ECU 3) ~\\Q 33 Object Pool Object that can be referenced from ah
21 Referer|cing Working Set in VT memory external Working Set
22 Externgl Reference NAME Object, including 34 Reference to the Object Pool object that can be
NAME attribute that references EC referenced
23 Externgl Object Pointer Object C) 35 Virtual reference established that allows ECU 2 tp
24 Referer|ce to the External R ce NAME object reference ECU 3 objects
25 Virtual freference establis y External Object
Pointer]object that infi T to the Working Set
containfing the refere objects

26 Virtual freferencedestablished to the External Object

of interpst §

A |  Relationshin Examale

Example 1 Two External Object Definition objects have the same value in the NAME attributes. Both objects
are enabled, only one of the objects includes 1234 in the Object ID list. Object Id 1234 can be referenced.

Example 2 Two External Object Definition objects have the same value in the NAME attributes. Both objects
include 1234 in the Object ID list, only one of the objects is enabled. Object Id 1234 can be referenced.

4.6.12 Relative X/Y positions

The X, Y position attribute determines where an object is drawn on the display. This position is always
relative to the upper left corner of the parent object. The X,Y position is always found in the parent
object. Figure 12 shows an example Data Mask with the relative locations of several objects.
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Figure 12 — Relative and absolute location of objects
4.6{13 Overlaid objects
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Figure 13 — Object changed or hidden — Display update
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EXAMPLE Referring to Figure 13, where (a) shows the initial presentation before any command is received.
The Working Set then commands object 1 to be hidden. As an intermediate step shown in Figure 13 b), the VT
deletes object 1 and all child objects by filling the object’s area with the background colour of the parent mask.
The VT then redraws the object along with all child objects. The VT then refreshes any other object (e.g. object 2)
that could have been visually altered in the deletion process as shown in Figure 13 c). The VT can implement this
refresh in a manner where the intermediate display is never seen by the operator.

Additionally, VT version 6 and later supports redefinition of the VT standard colour palette with one
thatincludes alpha channel (transparency) values. This causes alpha blending in the area of the overlaid
objects when the top object is defined with a non-opaque alpha channel.

Mask 1 Mask 1 Mask 1
Objeft 1 Object 1 Object 1
Object 2 \ Object 2 \‘ Object 2
1

|

a) Filled Ellipse overlaid b) 50 % Alpha filled Ellipse c) “Opaque filled Rectangle
oh a Rectangle overlaid on a Rectangle overlaid on 50 % Alpha
filled Ellipse

Figure 14 — Overlaid Objects including Alpha channel effects

EXAMPLE Referring to Figure 14, where a) shows the presentation when an Ellipse is filled with an opgque
colour, Figufe 14 b) shows the presentation when the fill colour has been redefined with a 50 % alpha value,|and
Figure 14 c)[shows that an opaque object on top of an object with a 50 % alpha value does not cause blending|

Alpha charjnel values range from fully transparent (0) to fully opaque (255). Where the alpha chapnel
informatiop affects the display, the blendedvalue is defined as follows:

— Sourcq colour is the colour of the top object (the object listed later).

— Destinption colour is the rendered colour of the underlying (bottom) object (the objectlisted earljer),
which [can have been blended with other underlying objects.

— Blenddd colour = (sodr¢e colour x alpha/255) + [destination colour x (255 - alpha)/255]3).

Two or more objects-cai be positioned in an overlay. Starting from the bottom-most object each blended
colour layet shall be.computed individually, thus defining the destination colour for the next object in tprn.

Referring to-Figure 14, the background is opaque white RGB(255,255,255), the rectangle is black
RGB(0,0,0)L.and the ellipse is grey RGB(128,128128) In drawing b, the ellipse is 50 % Alpha A(1P8).
Where the ellipse overlays the white background, the blended colour is RGB(191,191,191) and where
the ellipse overlays the black rectangle, the blended colour is RGB(64,64,64).

4.6.14 Alarm handling

Alarms allow a Working Set to display alarm information at any time. If several Working Sets have
an Alarm Mask activated, the VT shall display the masks in order of priority. Priority is determined,
first, by the priority attribute defined in the Alarm Mask object and, second, by chronological order
of activation. The highest priority alarm is always displayed until the owner Working Set changes the
active mask. When more than one Working Set has activated an Alarm Mask with the same priority
attribute, the first of these, as processed by the VT, shall become the active mask. When the active

3) The algorithm employed can round or truncate in the production of the Blended colour.
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Working Set changes to a lower priority alarm or Data Mask, the next in turn highest priority Alarm
Mask is processed.

When the Working Set and the VT are compatible with VT version 6 and later (see D.3, G.3), A Working
Set that is not selectable can activate an Alarm Mask (using the Change Active Mask command). To
deactivate the Alarm Mask, the Working Set would activate a Data Mask. The VT shall apply normal
Alarm Handling rules.

Operator input disturbed by the activation of an Alarm Mask can be left intact for resumption once
all Alarm Masks have been acknowledged. A Soft Key Mask is associated with the Alarm Mask via an
attribute in the Alarm Mask object. Whenever the alarm is displayed, the associated Soft Key Mask is

alsq displayed. The following describes the protocol requirements between the VT and the,Working Set

raiding the alarm.

a) |The Working Set Master activates an Alarm Mask by using the Change Active;Mdsk command on
the Working Set object. Only one Alarm Mask can be active per Working Set.

b) [The VT responds with a Change Active Mask response.

c) |Based on priorities, at some point, the VT displays the Alarm Mask afidthe Soft Key Mask{associated
with the Alarm Mask. When a mask change occurs that causes an Alarm Mask to appear or reappear,
the acoustic signal associated with the Alarm Mask shall be activated. The VT shall terminate any
acoustic signal from a lower priority Alarm Mask that can b inl process, even if the higller priority
Alarm Mask is set for silent. The VT shall terminate afy) acoustic signal from a Cortrol Audio
Signal command that can be in process if the VT does.nét support multisound (see F.10) and if the
acoustic signal is not set for silent (version 4 and latér*VTs shall send the VT Control Apidio Signal
Termination message to indicate the termination);]f'the Alarm Mask acoustic signal completes, or
if it is set to none for silent signal, then contrelaudio commands from ECUs shall be dccepted as
defined in the Control Audio Signal command:(see Table 2 and Table 3).

d) [The VT notifies the Working Set with a VFStatus message sent to the global address.

e) |Atsome point the operator can acknéwledge the alarm with the proprietary ACK meang on the VT.
The VT sends a Soft Key Activation:message to the Working Set with key code set to zerp (0) based
on the operator action (see 4.6:18). Alternately, the Working Set can deactivate the Aflarm Mask
using the Change Active Mask command to activate a Data Mask; based on its internal ldgic.

f) |The Working Set can choose to ignore the ACK means if the ACK is not allowed or the Working Set
can change the actiye,mask to either an Alarm Mask or a Data Mask by using the Chgnge Active
Mask command on-the Working Set.

g) |The VT responds with the Change Active Mask response.

h) |The VT displays a new mask (see Table 4).

Table 4 — VT behaviour on mask transition
Werking-Set's
active mask Is requester the
attribute Current active VT behaviour
Working Set?
From/To

Data to data Yes Hide current Data Mask, show new Data Mask.

Data to data No If the VT design supports only one visible Data Mask, then no visual change.
Ifthe VT design supports multiple visible Data Masks and this Working Set
is currently visible, then hide the current Data Mask, show new Data Mask.

Data to alarm Yes Hide Data Mask, show Alarm Mask.

Data to alarm No If this is the highest priority alarm, deactivate the current Working Set
and activate this Working Set.
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Table 4 (continued)
Working Set’s
active mask Is requester the
attribute Current active VT behaviour
Working Set?
From/To

Alarm to alarm Yes If this is the highest priority alarm, hide current Alarm Mask, show new
Alarm Mask.
Otherwise, deactivate this Working Set and activate the Working Set of
the highest priority alarm.

Alarm to alarm No If this is the highest priority alarm, deactivate the current Working|Set
and activate this Working Set.

Alarm to d4ta Yes Ifan alarm exists in another Working Set, deactivate this Working Set aind
activate the Working Set with the highest priority alarm.
Otherwise, if this Working Set had the last visible Ddta"Mask, hide [the
Alarm Mask and show the Data Mask.
Otherwise, deactivate this Working Set and activate the Working Set which
had the last visible Data Mask. If there is no Werking Set which had the Jast
visible Data Mask, the VT presentation shall'be’the same as when thefe is
no Working Set mask to display.

Alarm to djta No No visual change.

4.6.15 Clipping

Most objedts defined in this part of ISO 11783 have a given-of’implied size. The VT shall clip anything
drawn outside the defined size of the object. Clipping is always done on a graphical (i.e. pixel) basis

These clipping rules also apply to text and numeric objects. When the text does not completely fit infide
the defined object area, in both wrapping and nomswrapping cases, the graphical clipping rules apply
and the pr¢sentation is clipped on a graphical (ise. pixel) basis (see Figure 15).
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4.6.16 Scaling

4.6.16.1 General

The Working Set shall determine the size of the VT’s Data Mask area and Soft Key designator and make
appropriate adjustments to its object definitions. These adjustments can be applied either before or
after transmission of its object pool to the VT, as long as the transmitted pool is not invalid for the VT
(e.g. cannot transmit colour objects to a black and white VT and then change object to black and white).
This gives complete control of the appearance of the masks to the Working Set.

34 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=ea26bb44cd3eef4ccd16098ac71c4b5d

1SO 11783-6:2018(E)

4.6.16.2 Positions and sizes

The Working Set shall scale positions and object sizes to adapt to the VT’s Data Mask area and Soft Key
designator(s).

4.6.16.3 Fonts

The Working Set shall apply a best-fit algorithm to determine and select the best font for the defined
area. The Working Set shall also ensure that the VT supports the selected fonts and font styles. The
smallest font size is 6 x 8. If the scaled height and width of the original font is less than 6 x 8, the 6 x 8
fontshall be used. This could result in r]ipping ifthe text is near the pdgp of the field nhjpr b, or in text
overlap if two occurrences of text are too close together after scaling the object size indépendently of
thelfont size. Working Set designers shall be aware of this limitation and shall take the necegsary steps.
(Se¢ 4.6.19.3 and 4.6.19.4.)

4.6{16.4 Picture graphic objects

Picfure Graphic objects are automatically scaled by the VT according to‘the width attrilpute in the
Picure Graphic object.

4.6J17 Operator input

WhEnever the VT displays a Data Mask that contains one~0r/more enabled visible input|objects or
Buttons, it shall be in one of the following states:

a) |Navigating;
b) [Data input®.

When determining the visibility of an input object, the object shall be considered visible evel under the
follpwing conditions:

— |the object’s width or height equals.zero;
— |the object is covered in its entirety by another object;

— |the object is wholly outside)the clipping limits of the parent object hierarchy as defined by the width
and height attributes of.all the parents in the hierarchy.

Objects with width orh€ight of zero, and objects that are wholly outside the clipping limits of the parent
obje¢ct hierarchy areZdiscouraged as activation might not be possible (e.g. touch screen). The Working
Setdesigner canrgonsider enabling and disabling these objects as needed so the Working Setlnavigation
is more predictable in operation.

When a néwactive data-mask is selected the state is reset to “Navigating”. If an Alarm Masklis selected
then the VT might remember the state and if the Working Set returns to the same data-mask after
shojing the alarms then the state can be restored. If this approach is implemented and the Working Set
returns to a different Data Mask after showing alarms, the VT shall consider it as a normal Data Mask
change and send the appropriate messages (see Table 5).

The initial focus point, if any, and the tab order for navigating to the various input fields, buttons or
soft keys is VT proprietary, but the Working Set shall be aware that the tab order can be defined by the
definition order of the input objects in the parent object.

NOTE VT version 3 and prior do not support selection of a Button object or a Key object using the VT Select
Input Object message.

The VT can choose not to send the VT Select Input Object message for every object that the operator
passes through while navigating. E.g. if the navigation means is a rotary control, the focus will change

4)  The nature of buttons means that the VT cannot be in the Data input state when a button has focus.
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rapidly while the operator is spinning the control. In such a case the VT can choose only to send the VT
Select Input Object message to the input object which loses focus and the one which eventually gets focus.

In the “Navigating” state the VT shall indicate to the operator which (if any) input, Button, or Key object
is selected (has focus). The method of indication is proprietary to the VT. The VT can open an input
object for data input as soon as the object gets focus, and it can remove focus when input is done. This is
common, but not required, behaviour for touch screens.

Examples of focus-indicators include (but is not limited to) adding a frame around the input field,
changing the background colour of the input field, or momentarily highlighting the input field on a
touch screen VT.

The VT dej

can be a means by which the Working Set designer intends to focus the operator attention te.an ir

field (e.g. a

The VT sh
proprietar
the width/

Working S¢
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setup wizard where the recommended action is highlighted).

11 indicate the disabled input objects. The means to represent disabled input objects if
y. Visual changes to disabled objects to indicate the disabled state shallnot extend bey
height of the object and the object shall remain legible.

bts can apply a frame around, or distinct background colour to, inptt objects as an aid to
identifying input fields.

A input” state the VT behaviour is proprietary, and the VI ¢an cover part or all of the I
the object is open for data input. Changes to the attributes of an input object during the ¢
bss shall not affect the value currently being input (e.g: changes to an Input Number S

hcts to navigation related events (see Table 5)-'The VT shall respond with all messg
h Table 5 for each specific scenario. The sequence order of the response messages in Tab
uirement and Working Set Masters shall b& designed to handle the responses in any ordé

Table 5 — VT Reaction to'navigation and data input events
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Current Command/Event New state Response frames
state
Navigating |Select Input Object Navigating |Select Input Object response
command
(byte 4 =FF16)
Navigating [Enable/Disable-Object | Navigating |(The object becomes disabled and loses focus—VT can
command (to-disable move focus to the next input object)
Ehe objecte@ibch has Enable/Disable Object response
ocus)
VT Select Input Object message (on object which loses
focus)
VT Select Input Object message (on object which gets
focus — if :mv)
Navigating |Change Active Mask Navigating [VT Select Input Object message (on object which loses
command (only if new focus — if any)
mask is a new Data .
Mask, or if the new Change Active Mask response
mask is an Alarm Mask VT Status message (with new Data Mask — if received
and the VT does not from the active working set)
store th? state of the VT Select Input Object message (on object which gets
input object) .
focus — if any)
36 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=ea26bb44cd3eef4ccd16098ac71c4b5d

1SO 11783-6:2018(E)

Table 5 (continued)
Current Command/Event New state Response frames
state
Navigating |Select Active Working | Navigating |VT Select Input Object message (on object which loses
Set command focus — if any)
Select Active Working Set response
VT Status message (with new WS and Data Mask)
VT Select Input Object message (on object which gets
focus —if any) .
Ngvigating |ESC command Navigating |ESC response (with error code indicating that o inputis
open for input)
Ngvigating |Operator activates a Navigating |Button Activation message
selected Button object
Ngvigating |Operator navigates toa| Navigating |VT Select Input Object message’(on object whidh loses
new object focus — if any)
VT Select Input Object mésSsage (on object which gets
focus — if any)
Ngvigating |Operator opens the Data input [VT Select Input Objeet message (on object which has/
object for data input gets focus)
Ngvigating |Select Input Object Data input |Select Input@bject response
command
(byte 4 =0016)
Data input |Select Input Object Data input |SelectInput Object response (with error code ihdicating
command (Selecting thatanother input field is currently being entered)
an object that does not
currently have focus)
Data input |Enable/Disable Object | Datainput |(the input object stays enabled and maintains fpcus)
commgnd (to _dlsable Enable/Disable Object response (with error cogle indicat-
the object which has X ) . .
ing that operator input is active)
focus)
Data input |[Change Numeric Value { Datainput |Change Numeric Value response
command (on the-ab~
ject that has foeus)
Data input |Change String,Value Data input |Change String Value response
command’fen’the
object that has focus or
the Iaput Attribute that
is referenced by the
object that has focus)
Data input—{Change Active Mask Navigating |VT ESC message
comm_and (only if new VT Select Input Object message(on object which loses
mask is a new Data focus)

P"’Iaol\ Ul ;fth\, IICVV
mask is an Alarm Mask
and the VT does not
store the state of the
input object)

Change Active Mask response
VT Status message (with new Data Mask)

VT Select Input Object message (on object which gets
focus — if any)
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Table 5 (continued)

Current Command/Event New state Response frames
state
Data input |Select Active Working | Navigating |VT ESC message
Set command VT Select Input Object message (on object which loses
focus)
Select Active Working Set response
VT Status message (with new WS and Data Mask)
VT Select Input Ubject message (on object which gets
focus — if any)
Data inpuf |Change Attribute Data input |Change Attribute response
command (of the object
that has focus)
Data inpuf |Change List Item com- | Datainput |Change List Item response
mand (on the object
that has focus)
Data inpuf |Pool Update alters the | Navigating [VT ESC message
object which has focus VT Select Input Object mesgage (on object which loses
focus — if any)
VT Select Input ObjeGt'message (on object which gets
focus — if any)
Data inpuf |Parent Container is Navigating |VT ESC message
hidden VT Select Iniput Object message (on object which loses
focus — ifilany)
VT Select Input Object message (on object which gets
foeus — if any)
Data inpuf |Pointer to this objectis | Navigating.(|VT ESC message
changegl tonot refer- VT Select Input Object message (on object which loses
ence this object .
focus — if any)
VT Select Input Object message (on object which gets
focus — if any)
Data inpuf [ESC command Navigating |ESCresponse
VT Select Input Object message (on object which has/
loses focus)
Data inpuf |Operator dctivates the | Navigating |VT ESC message
ESC mgans VT Select Input Object message (on object which has/
loses focus)
Data inpuf |Operator activates the | Navigating |VT Change Numeric Value message or VT Change String|
ENTER means Value message (even if the new value is the same as the ¢ld)
VT Select Input Object message (on object which has/
loses focus)

4.6.18 Soft Key and Button activation

Whenever a Key object or Button object or ACK key is pressed, released, or latched, the VT sends a
Soft Key Activation message or Button Activation message to the working Set Master. If a Macro is
associated with the key press, the VT executes it. Performance of the operator interface can be improved
by associating a Macro with the key press event to cause another event, such as activating a different

mask. See Table B.11 and Table B.13.

NOTE 1

For VT version 5 and later, the ACK key sends messages (pressed, held, released) consistent with Key

and Button objects. In VT version 4 and prior, this was not well defined and led to variations in implementation.
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If a Key object or non latchable Button object is erased from the screen (e.g. due to a Change Active Mask
command, Change Soft Key Mask command, Hide/Show Object command, etc) while it is activated, the
VT shall send a Soft Key Activation message or Button Activation message indicating released to the
erased object on its parent Data Mask. The VT shall then ignore the physical key until the operator
has released it. If a Button object is moved to a new location on the active mask, while it is still held,
the behaviour depends on the method of activation. If the Button object was activated by a physical
key, then the Button object stays pressed. If the Button object was activated by touch screen, pointing
device or similar, and the object is moved to a location that is no longer under the touch point, the VT
shall send a Button Activation message indicating released and shall then ignore the touch until the
operator phy51cally releases On touchscreen VTs 1f the operator presses then slldes his/her finger

- i < s—the operator’s
finger or pomtmg device, the VT shall send a Soft Key Actlvatlon message or Button Activation message
ind| cating abort. If a pressed Button object is moved such that it is no longer under(the fouch point
whille the operator is still pressing or holding the button, AND the operator also slides his/hegr finger or
pointing device off of the Button object, whichever event occurs first shall takepriority anld the prior
destribed rules shall apply. If the operator is able to track the move, and coftinue to hold a Button
objéct while it is being moved, the rules above still apply and if the Button moves away from ghe original
tou¢h point, the VT shall auto generate a release event as described above.

For|example, when changing the visible Data Mask, the VT shall send-the Soft Key Activatign message
indicating released for the activated object for the previous mask. Itshall not send a Soft Key] Activation
megsage for the new mask.

Soft Key Masks are considered to be child objects of the Data/Alarm Masks. If the Active [)ata/Alarm
Magk is changed, then the Soft Key Mask is also changed <<‘even if the new Data/Alarm Mask happens
to use the same Soft Key Mask.

For|example, if a Soft Key is pressed and the Data/Alarm Mask is changed to a new Data/Alarm Mask
that is using the same Soft Key Mask, the VT shall'send a Soft Key Activation message indicating released
and shall then ignore the Soft Key until it has.bheen released. The VT shall also execute the On Hide and
On Fhow macros for the Soft Key Mask.

If a Change Active Mask command or aChange Soft Key Mask command results in no change of the current
Actjve Data/Alarm Mask or Active Soft Key Mask, then there is also no change to the pregssed/held/
reldased state of any Buttons or Soft-Keys, and the On Hide and On Show macros are not executed either.

NOTE 2 In VT version 5 and-prior, this was not well defined and led to variations in implementatign.

When the “VT supports 'simultaneous activation of all combinations of Physical Soft Keys” Qit (see D.9)
is zgro, the VT shall only'support the activation of a single Soft Key at a time and only in the [prescribed
seqpence of <no Keys pressed>:<Key pressed>: [<Key held>]:<Key released>:<no Keys pr¢ssed>. If a
secpnd Soft Keyis-pressed while a first Soft Key has already been detected as pressed/held, it shall be
ignored. When\simultaneous activation is supported, the VT sends overlapping messages (e.g. <no Keys
pregsed>:<Key 1 pressed>: [<Key 1 held>]:<Key 2 pressed>:<Key 1 released>:<Key 2 released>:<no Keys
prepsed>):

When-the “VT supports simultaneous activation of all combinations of Buttons” bit (see D.9) is
zero, the VT shall only support the activation of a single Button at a time and only in the prescribed
sequence of <no Buttons pressed>:<Button pressed>: [<Button held>]:<Button released>:<no Button
pressed>. If a second Button is pressed while a first Button has already been detected as pressed/held,
it shall be ignored. When simultaneous activation is supported, the VT sends overlapping messages
(e.g. <no Buttons pressed>:<Button 1 pressed>: [<Button 1 held>]:<Button 2 pressed>:<Button 1
released>:<Button 2 released>:<no Buttons pressed>).

If a Key or Button is found to be pressed at power on, it shall not be reported as held; however this can
be cause for VT to report a diagnostic message to the operator.
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4.6.19 Fontrendering

4.6.19.1 General

Annex K contains the required, and optional, character sets that the VT shall support. Presentation
requirements are defined in this section.

The working set design should consider that the character set that can be accessible in version 4 and
later VTs can include characters, symbols, and ideograms that cannot render legibly for all font sizes
(see Figure 16). In cases where the working set design needs to ensure the presentation at a lower

resolution,

it can be necessary to deliver the information in a different ]qngn:\gp’ nnrndihg’ or Wi
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described pelow, the UNICODE confrol codes shall take precedence if supported. Control codes that

in the foll

are not supported should not take up any space in the presentation. Some rendering engines a

ed

low

justificatiopn to be set before WideString text is rendered.

4.6.19.2 Text justification

Text based objects-have a justification attribute. Field justification indicates how a text string is
positioned|horizentally and vertically within the field defined by the width and height attributeg§. In
version 3 gnd prijor VTs, text justification was done on a character basis but was not precisely defiped.
In version # and later VTs, text justification is always done on a graphical (i.e. pixel) basis.

The extents of a text character (see Figure 17) shall be graphically justified as described in the
following sections but some white space is permissible if the VT’s font rendering engine reserves space
for ascenders and descenders or for the character itself.

40
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graphical extents of the character

4

ascender area can create white space depending on VT design

descender area can create white space depending on VT design

character rendering itself can create white space depending on VT design

Figure 17 — Graphical Extents of a Character

Duijing data input of a text based object, the VT designer can choose to suppress justificatign until the
field is closed after data input.
NOTE These modifications are done for visual justifieation — the stored value is not modified.
Table 6 — Space handling based on justification
No auto-wrap Auto-wrap
Left justifi- | Middle justi- | Right justifi- | Leftjustifi- | Middle justi- | Right justifi-
cation fication cation cation fication cation
Spdces at the be-
ginhing of the first n r + n r n
ling of a text
Spdces at the end
of the last line of a + r r + r r
texg
Spdces at the
bedinning of a liné - - - r r n
after an auto-wrap
Spdces at the‘end
of 4lin€ before an - - - + r r
autp<wrap

© ISO 2018 - All rights reserved
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Table 6 (continued)
No auto-wrap Auto-wrap
Left justifi- | Middle justi- | Right justifi- | Leftjustifi- | Middle justi- | Right justifi-
cation fication cation cation fication cation

Spaces at the begin-

ning of a line after a n r + n r n
forced line break

Spaces at the end

of aline before a + r r + r r
forced line prealk

n = space
I = spaceg
- = space
+ = space

NOTE The

<Space> ha|nd1ing legend:

NBSP character (0xA0) provides a “non-breaking space” and behaves as pthetr non-space charact

are not removed
are removed
do not exist

do not have an effect on layout

PI'S.

4.6.19.2.1

When left
is position
auto-wrap
string doe
graphically

lines are n¢t removed.

In the examples below, the box represents the extents of the defined text field area.

EXAMPLE 1

EXAMPLE 2

EXAMPLE 3

EXAMPLE 4

Horizontal left justification

ustified, the VT shall not remove any leading spaces afidvthe first character in the stfing

bd and visible at the left side of the text field area. If auto-wrapping is enabled, the rulds of
bing overrule and leading spaces on subsequent linesiate trimmed before justification. If

the
not fit in the defined text field area, and auto-wifapping is not enabled, the string shalll be
clipped on the right side. If auto-wrapping, justification rules apply to each new line. Blank

Left justification, no auto-wrap, no leading spaces, “Left Justified”:

Left Justified

Left justification, no aputo-wrap, one leading space, “Left Justified”:

Laft Justified

Left justification, no auto-wrap, clipping on the right, “Left Justified Text”:

Left Justified Te)

Left justification, auto-wrap, no leading spaces:

EXAMPLE 5

42

his 15 I&ft
Justified,
wrapped text

Left justification, auto-wrap, one leading space:

This is left
Justified,
wrapped text
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Left justification, no auto-wrap, one leading space, one space before and after second <CR> and

one trailing space (no space is removed, the space before the <CR> and the trailing space have no effect), “This is
left<CR>justified, <CR> text”™

This is left
justified,
text

4.6.19.2.2 Horizontal middle justification

When middle justified, the VT shall remove all leading and trailing spaces before justifying|the string.

The

string shall be centred in the text field on a pixel basis. If the string does not fit in(the defined text

fieldl area, and auto-wrapping is not enabled, the string shall be graphically clipped on the left and right

sidd
Int

EXA

EXA
are

EXA

EXA

wrapped text!”:

EXA
are

MPLE 1

MPLE 2

MPLE 3

MPLE 4

MPLE 5

s. If auto-wrapping, justification rules apply to each new line. Blank lines arenetremoved.

he examples below, the box represents the extents of the defined text field area.

removed), “Middle Justified”:

removed); “T'his is middle justified, wrapped text!™:

Middle justification, no auto-wrap, no leading or trailing spaces;“Middle Justified”:

Middle Justified

Middle justification, no auto-wrabp, five leading and-ong trailing space (leading and trdiling spaces

Middle Justified

Middle justification, no auto-wrap, clipping on the left and right, “Middle Justified”:

Lddle Justifis

Middle justification, duto-wrap, no leading or trailing spaces, “This is middle justified,

This is middle
justified,
wrapped text!

Middle justification, auto-wrap, one leading and one trailing space (leading and trafiling spaces

This is middle

EXAMPLE 6
and one trailing space (all spaces are removed), “This is middle<CR>justified, <CR> text!”:

Justified,
wrapped text!

Middle justification, no auto-wrap, one leading space, one space before and after the second <CR>

This is middle
justified,
text!
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4.6.19.2.3 Horizontal right justification

When right justified, the VT shall remove any trailing spaces before justification and the last character
in the string is positioned and visible at the right side of the text field area. If the string does not fit in
the defined text field area, and auto-wrapping is not enabled, the string shall be graphically clipped on
the left side. If auto-wrapping, justification rules apply to each new line. Blank lines are not removed.

In the examples below, the box represents the extents of the defined text field area.

EXAMPLE1 Rightjustification, no auto-wrap, no trailing spaces, “Right Justified”:

Kight Justlrle

EXAMPLE 2]  Rightjustification, no auto-wrap, one trailing space (space is removed), “Right Justified*

Right Justified

EXAMPLE 3] Right justification, no auto-wrap, clipping on the left, “Right Justified Text:

tht Justified Text

EXAMPLE 4  Rightjustification, auto-wrap, no trailing spaces, “This is rightjustified, wrapped text”:

This is right]
Jjustifiedy
wrapped text

EXAMPLE 5 Right justification, auto-wrap, one trailing'space (space is removed), “This is right justified,
wrapped text”:

This is right
justified,
wrapped text

EXAMPLE § Right justification, no_duto-wrap, one space before and after second <CR> and one trajling
space (spacg before the <CR> and(trailing space are removed, the space after the <CR> has no effect), “Thiis is
right<CR>jystified, <CR> text”:

This is right]
justified,
text

4.6.19.2.4 -Vertical topjustification

Vertical top justification is available in VT version 4 and later. When vertical top justification is enabled,
the VT shall display the text string starting at the extreme top of the defined text field area. This rule
applies regardless of the auto-wrapping attribute. Blank lines are not removed.

In the examples below, the box represents the extents of the defined text field area and in all examples
the text is also left justified.

EXAMPLE1  Top justification, no auto-wrap, “Vertical Top™:

ertical Top
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EXAMPLE 2 Top justification, auto-wrap, “Vertically Top Justified Text”:

ertically
Top
Justified
Text
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EXAMPLE 3  Top justification, auto-wrap, “Vertically<CR><CR>Top Justified Text”:

ertically

Top
Justified
Text

4.6{19.2.5 Vertical middle justification

Vertical middle justification is available in VT version 4 and later. When vertical middle justification is
enapled, the VT shall display the text string graphically centred vertically in the defined texf field area.

Thi} rule applies regardless of the auto-wrapping attribute. Blank lines are not removed.

In the examples below, the box represents the.extents of the defined text field area and in al]l examples

thetext is also left justified.

EXAMPLE1  Vertical middle justification; noauto-wrap, “Vertical Middle”:

EXAMPLE 2 Verticallymiddle justification, auto-wrap, “Vertically Middle Justified Text”:

Vertical HMiddle

Vertically
Middle
Justified
Text

EXAMPLE 3  Vertically middle justification, auto-wrap, “Vertically Middle<CR><CR>]Justified Text”:

© ISO 2018 - All rights reserved

Vertically
Middle

Justified
Text
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4.6.19.2.6 Vertical bottom justification

Vertical bottom justification is available in VT version 4 and later. When vertical bottom justification
is enabled, the VT shall display the text string with the bottom edge of the text block along the bottom
edge of the defined text field area. This rule applies regardless of the auto-wrapping attribute. Blank
lines are not removed.

In the examples below, the box represents the extents of the defined text field area and in all examples
the text is also left justified.

EXAMPLE1 Bottom justification, no auto-wrap, “Vertical Bottom”:

Vertical Bottom

EXAMPLE 2]  Bottom justification, auto-wrap, “Vertically Bottom Justified Text”:

Vertically
Bottom
Justified
Text

EXAMPLE 3] Bottom justification, auto-wrap, “Vertically Bottom<CR><ER>]Justified Text”:

Vertically
Bottom

JustiFied
Texkt

4.6.19.3 Non-proportional fonts

The VT shall support non-proportional block fonts. Sizes are always given in X-Y pairs. For exaniple,
8 x 10 indifates a character siz€ of'8 pixels wide by 10 pixels high. Characters shall not exceed the fize
of the box glefined by the font'size, regardless of style. For example, an 8 x 10 font set to bold and itdlics
shall still f]t inside the 8 x. 30 pixel area. It is suggested that space be left on the bottom and right sjdes
on the insigle of the boxto\accommodate characters placed side by side or row by row (see Figure 18).
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Dimensi

ons in pixels

bold
normal (upright)
bold italic
Figure 18 — 8 x 10 fonts — Example
VT designer can choose the font sizes and styles to be made‘available but the default

mal (upright) style, is a minimum requirement. The Get\Text Font Data message cz
h Working Set to determine the VT’s font capabilities{ Characters can be rendered t
Ckground shows through) or opaque (solid background-\colour) depending on the option
he applicable object.

19.4 Proportional fonts

In version 4 and later VTs, as an option,<the VT design can allow for proportional font
In this case the width of each characteriis variable and the height attribute is fully sca
range from 8 pixels up to and inclpding the largest supported font height as identified

attribute is ignored. Therefore, the rendered characters shall not exceed the height of
font size.

For example, if the VT responds to a Get Text Font Data message with Byte 6 = 1014
7 = 0216, then the largest reported non-proportional font size is 48 pixels wide by 6
height. If the VT has indicated support for proportional font rendering (Byte 8 bit 7 =

VT supports a proportional font height from 8 up to and including the value 64, in 1 pixel
Due to characteristics of the implemented font rendering engine, and the shape of the ch
pixel resolytion might not be detectable for every character, even though it is supported

Normal-elipping rules still apply and Working Set designers have to be aware of the vari

6 x 8 font,
n be used
Fansparent
s attribute

rendering.
able in the
in D.7 Get

Text Font Data response. As a result; only the height attribute of the font size applies andl the width

the chosen

, and Byte
4 pixels in
), then the
resolution.
aracters, 1

hble nature

of th€ font width and therefore assign sufficient width to the text field. Implements ca

query the

Vs font capabilities, including the support of proportional font rendering, via the Gef Text Font

Data message and can choose the proportional rendering option in the font style attribute of the
Font Attributes object. If the implement requests a proportional font rendering and the VT does not

support this option, the VT shall respond in one of two ways:

if a Font Attributes object indicates proportional font during the validation of an obje
object pool shall be rejected;

Font Attributes response shall be sent indicating an error in the size and/or type.

© ISO 2018 - All rights reserved
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ing general rules apply for the support of Proportional font rendering:

— a VT that indicates support for proportional fonts shall support the full height scaling range of 8
to the largest supported font size as identified in Get Text Font Data response. Character width is
recognized to be variable.

Before using proportional fonts, Working Sets shall query the VT to determine if proportional font
rendering is supported by the VT. If not supported, only non-proportional fonts shall be used in the pool
upload and subsequent Change Font Attributes commands.

4.6.19.5 Auto-wrap

If the amo
then regar

into the ndg

Wrapping

Space

Soft H
before

Hyphe

Wrap ¢n Hyphen option bit in text objects is TRUE.

If, afte
visible

Atline

Leading sp
wrap decis

If the auto
as one line

See also 4.1

EXAMPLE 1
“This is left

EXAMPLE 2
“This is left

int of text to display is longer than the width of the text object, and auto-wrap is-enhal
less of non-proportional or proportional rendering, the VT shall format and wrap:the

hall occur under these conditions:

[2016) between words.

the line break; otherwise the soft hyphen is not shown.

h (2D16). Wrapping can occur between a hyphen (2D1¢) and the following character, when

 applying the above rules, there is no breaking point in‘the line, then wrap on the last wh
character in the line (see Figure 15).

end (see 4.6.19.6).

ace characters on the next line shall be suppressed and not considered in additional a
ions.

wrapping occurs at the position of @‘forced” wrap like <CR> both together will interprg
end (Example 1), otherwise they will be handled separately (Example 2).

b.19.6.

Leftjustification, autokwrap, some spaces before <CR>, auto-wrapping and <CR> at same posi
<auto-wrapping here><GR>justified, <auto-wrapping here>wrapped text”:

This is left
Justified,
wrapped text

Leftjustification, auto-wrap, some spaces before <CR>, auto-wrapping one space before <

led,
fext

xt line(s). The text shall not exceed the boundaries defined by the width of thetext object.

yphen (AD16). When wrapping occurs on the soft hyphen, the soft‘hyphen shall be sh¢gwn

the

olly

1to-

ted

ion,

CR>,

<dauto-wrapping here> <CR>justified, <auto-wrapping here>wrapped text”:

This is left

qustified,
wrapped text

4.6.19.6 Non-printing characters in strings

VT version 3 and prior allowed CR, LF, and BS control characters in strings. The rendered presentation
was not precisely defined.

48
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The following clarification applies to VT version 4 and later.

BS (Back Space) is ignored as are other characters denoted with scissors in Annex K.
Single CR (Carriage Return) is interpreted as a line end.
Single LF (Line Feed) is interpreted as a line end.

Sequence CRLF is interpreted as a line end.

0016, or 000016 (WideChar) shall terminate the presentation even if this occurs before the defined

string Ipng'rh All characters fnllnwing the terminating zera shallhe ignnrpd both for dat

input and

Bas

presentation. Editing can increase the apparent string length up to the defined string
shall not limit the editing of strings, which is controlled by the length attribute.

ed on these definitions:

Sequence LFCR is interpreted as two line ends.

Othler non-displayable characters shall not advance the cursor during drawing or alignme

length, but

ht decision

making. The VT can remove these characters from the string to facilitate more efficient prodessing.
. VT Présentation
String Data - - - -
Left Alignment Middle Alignment Right Aljgnment
String 1: ABCDEF ABCDEF ABCDEF
AB{DEFCRGHIJKL GHIJKL GHIJKL GHIJKL
or
ABCDEFLFGHIJKL
or
ABCDEFCRLFGHIJKL
String 4: MNOPQR MNOPQR MNOPQR
MNOPQRLFCRSTUVWX 9 il 19
STUVWX STUVWX STUVWX
NOTE “g” shown for examplés\and would not be visible on the VT
Figure 19 — CR and LF application to test strings
4.6{19.7 Stringencoding
Texf strings*can be encoded with either 8-bit characters (chars) or, starting with VT versjon 4, with

Uni

rode/1S010646 characters (WideChars).

1z 1o 11

VT

fersiom 3-amd priorsupported Font typesare stowr i Table K2 amd-Tabie K=S:

VT Version 4 and later supported Font types are shown in Table K.2 through Table K.7 and Table K.8.

The character set is indicated by the Font type attribute of the Font Attributes object.

WideStrings shall be encoded according to UTF-16 (Unicode Transformation Format—16 bit) and
therefore they always start with the Byte Order Mark (BOM) character FEFF1s. BOM is not a displayable
character and is not considered part of the text string.

UTF-16 allows both big- and little-endian encoding, but WideStrings in ISO11783-6 shall always be
encoded as little-endian.

BOM is used to distinguish between 8-bit strings and WideStrings.

© ISO 2018 - All rights reserved
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If the first two bytes are FF1g, FE14 it is a WideString, otherwise it is an 8-bit string.

The length attribute of an object or message always indicates the number of bytes in the text string,
therefore the number of characters in a WideString shall be found as:

number of WideChar = length/2 — (number of surrogate pairs) — 1

e.g. FF, FE, 41, 00, 42, 00, 3D, D8, 52, DD, 3D, D8, 54, DD=> “AB(® ", [length = 14, number
of surrogate pairs = 2, number of WideChar = 4]

If the lengt

h attribute does not indicate an even number of bytes the last byte is ignored.

The VT cay
characters

The Font ty

The VT shi
by the VT.
character ¢

support any character defined by Unicode/1S010646, but as a minimum it shall suppert
listed in Table K.8.

rpe attribute of the Font Attributes object is ignored for WideStrings.

|11 display WideStrings even if the WideStrings contain characters which arne ot suppot
The VT shall substitute unsupported characters by a displayable character. The display
an be VT proprietary (e.g. “00").

the

ted
hble

The encoding of Input String object values shall not be changed by the VT, i:é-if an Input String objject
contains (aqr references) a WideString, the VT Change String Value message sent by the VT shall also
contain a WideString.

Character§above FFFF14 are represented by a 32 bit “surrogate pair% which consists of a high surrogate
followed by a low surrogate.

The surrogate pair is constructed as follows:

a) S =chdracter—100001;

b) High spirrogate = D8001¢ + (S shifted 10 bits to-the right);

c¢) Low surrogate = DC0016 + (10 least significant bits of S).

The highedt character defined by Unicode and ISO 10646 is 10FFFF4¢, corresponding to the surrogate
pair DBFF g, DFFF1¢.

4.6.20 OHject Rendering Accuracy, Quality and VT Developer Freedom

It is in the intent of this-decument to enable interoperability among equipment from different

manufactufrers, and to do\so in a manner that successfully conveys the original design accuraftely

enough for|

Many of th

proper interprétation by the operator.

e VT objeets in this document do not have all elements of their presentation explicitly defi

entation chosen by the developer can be one that favours computing performance Vi

ned.
bual
b dn

the

bounding width, helght and Values are clearly deflned the developer can deflne the size and shape of
the needle. Other examples include the Output Linear Bar Graph object (e.g. fill, set point mark, tic mark
size and position), and Output Line objects not conforming to a strict 0, 45, or 90-degree orientation.
Drawing algorithms as can be used to render these types of objects can produce similar but varying
results (e.g. two diagonal lines drawn with slightly different line drawing algorithms). Pixel level
accuracy in this case might not be possible. Where pixel level accuracy is required, the designer should
consider a Picture Graphic object, while also ensuring that the VT does not scale this object (e.g. the
Width attribute is equal to the Actual width attribute).

4.6.21 Line art and filling output shape objects

The VT can render the line-art using either the continuous line art method or the restarting line art
method (see Figure 20). The line art starting point should be consistently applied (e.g. first point in a
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polygon, upper-left for a rectangle, starting angle for an ellipse). The exact presentation of the line art,
especially for thicker lines and in combination with line suppression is determined by the VT design.

Key]

Wh
suif]
this
objé
filli
or

N I
|
A "
o . - o1 /2
1010 1010 1010 1010 1010 1010 1010 1010
- _ >
| |
| |
A " |
. J - Y/ o5

111101101111 0110 111101101111 0110 111101101111 0110 111101101111 0110

indicates application of continuous line art pattern
indicates application of restarting line art pattern

Figure 20 — Continuous and restartingline art pattern examples

en solid-filling output shape objects on the VT, flood-fill or boundary-fill type algorith
able, since objects can be overlaid and intergupt the fill. There are also performance pro
type of approach. Scan-line type fills shall\be implemented. In addition, only the interior
ct, not including any pixel that is/would be part of the border, shall be included in the fil
hg would be particularly visible wheniline art is used on the border or when the border is
artially suppressed (i.e. rectangles):

Ims are not
blems with
area of the
. Incorrect
completely
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e I e B e I

1 1 i 1

jan} jan jant jan}

' . ' .

a) no suppression b) top suppressed c) right suppressed d) top & right suppressed

e I e T

1 1
o

e —H »

v
HT
I

e) top, right & bottom suppressed f) top & bottom suppressed g) right & left suppressed h) Allsuppressed
fe—w—s]

i) no suppression® j)me suppression®

a  Rectangle width = 10, height = 8, line width = 2, filltype zs0lid grey, line art 1010.
b Rectangle width = 10, height = 8, line width = 1, filltype'= solid grey, line art 1010.

NOTE All rectangles width = 10, height = 8, line\width = 2, filltype = solid grey.
Figure 21 — Rectangle line suppression and filling examples

Pattern fillls of Output Shape objectsishall be done according to the following rules:

— The p3attern shall be a Rieture Graphic object whose width matches the restrictions as specified
in Table B.50. The raw‘data are used for the pattern and the object is not scaled regardless of|{the
attribytes of the object.

— The upper left ¢orner of the pattern buffer is anchored to the upper left corner of the VT’s phydical
Data Mask, individual designator, or user-layout window mask and repeats across and also dogwn.
This rule€nsures that the pattern matches between objects in the Data Mask Area and that|the
patterp fill looks the same on all VT designs.

— Transparency and flashing option attributes shall be ignored for fill patterns.

Filling and line suppression examples are shown in Figure 21 to Figure 23.
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Figure 23 — Polygon filling examples (Without'and with border line art)

4.6{22 Events

4.6)22.1 General

Events can be caused by commands or by.VT actions in response to a command or by other events.

MaI'ipulation of objects in an object pool by a-Working Set or by the VT causes certain events to occur.
Many objects defined by this part of ISQ$1783 have an optional list of event and Macro groupings.

If the occurring event has one or more Macros associated with it, the Macro or set of Macros |s executed
by the VT when the command.has been accepted by the VT as a valid command. The Madro shall be
exefuted even if the commar(ddoes not result in the update of an object parameter, value, dttribute or
display. Macros are executed in the order they are encountered in the event/Macro list. Using events
and Macros can make the)VT operator interface more responsive, since the Working Set Master does
notjneed to be directlyinvolved in responding to the event.

EXAMPLE1 A SoftKey press event could cause an appropriate Data Mask to be made active.

EXAMPLE 2 «~A Soft Key press event could cause two separate Macros to execute, one to make a ney Data Mask

hand and an
value is the

EXAMPLE 4 A container with an On Hide Macro is already hidden. A Hide Show command with the parameter
set to hide the container is valid and will cause the associated Macro to execute.

NOTE The same event id can be listed more than once in the event/Macro list of any given object.

4.6.22.2 Macro references — VT version 4 and prior

Version 4 and prior VTs provide 2 bytes for each event and Macro grouping within the object definition.
This means one byte for the Event ID and one byte for the Macro ID, limiting the Object IDs for Macro
objects to the range of 0 to 255.
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A VT version 4 single Macro reference has the following structure:
— First byte: Event ID (in the range of 0 to 2541))
— Second byte: Macro ID (in the range of 0 to 2551¢)

4.6.22.3 Macro references — VT version 5 and later

Version 5 and later VTs, in addition to the 8-bit Macro Object IDs, shall support Macros with an Object
ID in the range of 0 to 65534, requiring the use of 16-bit Object IDs for Macros. To maintain backwards
compatibility, Macro references within objects are based on the same structure with 2 bytes per
grouping, ut two of these groupings are used to reference a macro with 16-bit Object ID. An Evenlt ID
of 255 in the first byte of the Macro reference indicates that two groupings shall be concatenated fto a
single groyping with a 16-bit Macro Object ID reference.

A VT versign 5 single 8-bit Macro reference has the following structure:
— First byte: Event ID (in the range of 0 to 2541)
— Second byte: Macro ID (in the range of 0 to 2551¢)

EXAMPLE 1] A Container object references a Macro with 8-bit Object ID 719 (07%¢) that shall be executed when
the containgr is hidden. The event and Macro grouping within the definition of the’Container object is as follgws:

First byte: Event ID = 0414 (on hide)

Second bytd: Macro ID = 0716

A VT versign 5 single 16-bit Macro reference has the following structure:
— First b[r

te: Event ID 25510 (Use Extended Macro:Reference)

— Second byte: Low byte of Macro ID (Macro ID¢in the range of 0 to 655341)
— Third byte:  EventID (in the range of 0-t0,2541¢)

— Fourth byte: High byte of Macro ID (Macro ID in the range of 0 to 655341)

EXAMPLE 2l A Container object references a Macro with 16-bit Object ID 700019 (1B5816) that shall be
executed when the container is hidden, "The event and Macro grouping within the definition of the Contaliner
object is as follows:

First byte: Event ID = FFy5.(Use Extended Macro Reference)
Second bytd: Macro ID £5876
Third byte: EventlID = 0414 (on hide)

Fourth byte: Macro ID = 1B1¢

4.6.23 Touch screens and pointing devices

The VT design can optionally support a touch screen or a pointing method such as a mouse or joystick.
The Working Set can determine the VT’s capabilities in this regard by using a Get Hardware message
and then make necessary adjustments to its object pool. A Button object is defined to allow touchable
or clickable buttons to be included in a Data Mask. A Pointing Event message is defined to allow the
VT to notify the active Working Set that an area of the Data Mask or Free Form Window Mask (type 0)
not associated with a button or other input object has been touched or clicked on. VT version 4 and 5
included Alarm Mask, which has been deprecated with VT version 6 and later.
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4.6.24 Proprietary Means

There are various proprietary means supported by the VT (Proprietary Objects, Proprietary Events,
Proprietary Colours, Proprietary Commands, and Proprietary Fonts). Use of these proprietary means
where the Working Set is provided by a different manufacturer than that which provides the VT is not
recommended in order to provide maximum ISO compatibility. As these items are proprietary, the
Working Set or VT manufacturer can change their proprietary means without disclosure.

Further, and in the context of the Proprietary Objects, it is not possible to parse an object for which the

definition is not known, and attempting to do so can cause the VT to reject the pool.
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the lower version (e.g. a version 2 VT can support Font type 5 — Cyrillic, even theugh
standard until version 4). Even as this mechanism leverages the standard, it shall’be cq
prietary means as it is not defined in the lower version. Therefore, a proprietary means
etermine if the connected VT or Working Set supports the newer featunes) and the W
11d not assume that the new features are supported to avoid undefined,behaviour.

upport the transition where older Working Sets want to use capabilities from higher V|
recognized that the Working Set can deliver features defined for.a higher version VT i
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pool when all features are fully supported in both presefitation and for any specific
Qviours.

25 VT Number

lefault, VT’s shall be factory set to function instance zero (0), but will retain the functig
onfigured by the operator. A mechanism is reqtiired in order to conveniently resolve con
e where there are multiple VT’s with the same function instance and in the case where thg
h function instance zero. The VT shall beyresponsible for providing a proprietary means
function instance from the display itself. This means shall ensure that duplicate functio
veen VT’s are not created. The newfunction instance shall not be used until a re-initializ
s performed (see 4.6.6). The VT'with function instance zero (0) is defined as the “primar

proprietary means to sefithe function instance shall represent to the operator a
Clause 3). In this wayyVFs from all manufacturers will present a consistent number
the operator to choose the primary (and secondary) VT(s). To facilitate easy VT identif

Idemtify VT message (séeD.18) can be used to cause all VTs to show their current setting.
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VT to EGUyand ECU to VT messages that are not explicitly defined to contain exactly 8
1 be padded to the 8 byte boundary with FFqe.

4.6
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27’ Momentary or Non-latched Means

A Momentary or Non-latched Means will be ON, while activated by the operator, and will automatically
return to OFF when the operator stops activating it. Examples of Momentary Means includes, but is not
limited to, Buttons, Keys, Touch Events and Auxiliary Input controls.

When a Momentary Means is activated, it shall report its transition from OFF to ON.

If a Momentary Means stays activated, it shall report its status as Held. The Held status shall be
repeated until the Momentary Means is no longer activated. Specific values for the timing are given in

the

description of each Momentary means.

When a Momentary Means is no longer activated, it shall report its transition from ON/Held to OFF.
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Note that ON, Held and OFF are generic terms, the descriptions of individual Momentary Means can use

other term

s, e.g. for buttons the terms are Pressed, Held and Released.

4.6.28 Unsupported Objects

VT version 4 and later defines the capability for optional support of some objects. The Working Set
can query the VT to determine which objects are supported with the Get Supported Objects message

(see D.14).

Even with this optionality, there are requirements imposed on the VT as follows:

Compnfihlp with the VT version rppm‘fpd in Get Memory response

The Working Set can transfer an object pool containing any non-proprietary object that is defined

Non-proprietary objects that are not listed as supported by the VT shall still be parsed, but

shall npt be functionally supported by the VT. In this way, some Working Sets can choosé to’use]
same dbject pool in both cases.

— The Working Set should not send commands directed to an object that is unsupported by
target|VT.
— Ifthe Working Set sends a command directed to an object that is unsupported by the VT, the VT

send the corresponding response with a non-zero Error Code.

The sp
EXAMPLE

ecific value of the Error Code is dependent on the design of the VT.

Example: A Working Set has an object pool that contains aGraphics Context object. This pool

be delivered to any VT version 4 and later VT, even if the target VT daes not list the Graphics Context obje

hey
the

the

will

can
tas

supported. 'he Working Set then sends a Change Background Colou¥'command targeting the Graphics Corjtext
object, The VT sends a Change Background Colour response message with a non-zero error code.

4.6.29 Error codes

In case erijors are detected during execution of @a(command, the response message to that commpand
shall contajin at least one applicable error code. Ii.case of multiple errors detected the response mes4age
to that conjmand should contain all detected\error codes.

4.7 Displaying Data from Multiple-Working Sets on One Mask

4.7.1 Geperal

4.7 and all pubordinate claysées-apply to VT version 4 and later.

4.7.1.1 Displaying Data on one screen

The VT cah provide”a means where data from multiple Working Sets can be made available on [one
screen. Depending upon the VT design, it is also possible that data from multiple Working Sets |can
be made apdilable simultaneous to the VTs standard Data Mask and Soft Key Mask. See examplE in
Figure 24.
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objé
uns

4.7

The
Mas
acc

(]

Key Group Objects in non-VT area (shaded regions indicate independent Key Groups)
Window Mask Objects in non-VT area
VT area (presenting standard VT screen or User-Layout Data Mask and Usep-Layout Soft Key MasK

Figure 24 — Displaying data from multiple Working Sets — Example

1.2 Minimal Requirements

k and Key Group objects even if not supported. This allows Working Sets to upload thes¢
rersion 4 and later VTs without modification of the object pool. If this feature is suppor
| support the “free form” (type 0) window@mask type of the Window Mask object as a
number of the other non-zero window mask types can also be supported as desire
designs can desire the use of any of the-window mask types so implementation, by the
1l window mask types is encouraged: If the Working Set uploads a Window Mask objg
upported window mask type, the-VI shall parse, but ignore, this object and no errors shal
upported window mask types would not be presented to an operator for selection.

cts as part of the object pool. Since the VT shall parse but ignore any Window Mask o
upported window mask'type, no modification of the object pool is necessary.

2 User-Layout-Data Mask

VT can support any number of User-Layout Data Masks. User-Layout Data Masks are s

pss the-available User-Layout Data Masks.

5 is an optional feature. However, as a minimum,.the VT shall be required to parse the Window

 objects to
fed, the VT
minimum.
. Working
VT design,
ct with an
| be raised.

Key Group
bjects with

becial Data

k objects.that are owned by the VT. The VT shall provide a mechanism to allow the ¢perator to

Eac

h User-Layout Data Mask is the same size as a standard Data Mask object but is divided in

to a grid of

Window Cells with exactly two columns and six rows (see Figure 25).
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Key
1  User-L3yout Data Mask showing 12 Window Cells

Figure 25 — User-Layout Data:Mask

4.7.3 Window Mask object

Window Mpsk objects, optionally supplied in the objectpools of Working Sets, are placed into a spe¢ific
User-Layout Data Mask grid as desired by the operator of the VT. An individual Window Mask objject
can take up more than one Window Cell, and can*take up the entire 2 x 6 grid. 1 x 1 Window Mgsks
are recommended where possible to allow the operator to select from a wide range of Window Mask
objects to Fisplay in each User-Layout DataMask (see example in Figure 26).

NOTE indow Mask objects are notlimited to the sizes shown in Figure 26.
4.7.4 Window Mask content

4.7.4.1 Bresentations

A Window Mask object.can display content using two different types of presentations. This is controlled
by the Worlking Setfusing a Window Type attribute. More details are available in 4.7.16.

4.7.4.2 \IVorking Set defined presentation

If the Window Mask object has a Window Type of zero, the Window Mask object behaves very similar
to a Data Mask object (other than the “size” of the Window Mask object). As with a Data Mask object, all
content and presentation is defined by the Working Set.

4.7.4.3 VT defined presentation

If the Window Mask object has a Window Type in the allowed set of non-zero values, the Working Set
provides references to a specific set of objects, and the VT then controls the presentation of those
objects. The VT is free to ignore any visual formatting attributes in the referenced objects. This
capability allows information from different manufacturers to have a consistent look and feel and
interaction with the operator when combined into the VT.
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A1

Key]
Window Mask (2 x 1) 4  Window Mask ({1 2)
Window Mask (2 x 2) 5 Window Mask (1 x 3)
Window Mask (1 x 1)

Figure 26 — Window Mask‘objects — Example

If User-Layout Data Masks are supported, the VT\shall provide a proprietary mapping methanism to
allow the operator to select which Window Maskebjects are placed in which Window Cells in|each of the
Usep-Layout Data Masks. The VT shall prevent'the operator from choosing a Window Mask [object that
does not fit in the selected Window Cell(s)." When a Window Cell is selected in the mapping scfeen by the
opefrator, the VT shall present the list of-all Window Mask objects that can fit in the cell(s), pfovided the
Window Mask object is available (see options attribute in the Window Mask object). The VT|shall store
the|operator selected layout of each of the User-Layout Data Masks in non-volatile memory for recall on
next power up. If the Working Setthat provided the Window Cell is not present, the Windoy Cell shall
be hlanked (i.e. filled with the background colour).

If a[Window Mask object’s)options attribute indicates that the mask is not available, the VT ghall blank
(i.e]fill with the background colour) the associated Window Cell so that the Window Mask is[not visible.
A change in state of.\the availability option can occur at runtime.

If the VT is Version 4 or later but does not support User-Layout Data Masks, the Working Jet can still
include these objects in the object pool transfer. The VT shall parse the Window Mask obj¢ct and can
then discard it.

Thg Window Mask object width shall be equal to the width of the Window Cell(s) that it oc¢upies. The
Window Mask object height shall be equal to the height of the Window Cell(s] that it occupies.

NOTE Working Set designs are encouraged to participate in the User-Layout Data Mask by uploading
Window Mask objects since this can be a feature requested by users.

4.7.5 Window Cell Size and Borders

The size of a single Window Cell is based on the 2 x 6 grid in the User-Layout Data Mask. The size of each
Window Cell shall be rounded down. Therefore, the size of a Window Cell is defined as follows:

Window Cell Width = Data Mask Width/2 (rounded down)
Window Cell Height = Data Mask Height/6 (rounded down)

© IS0 2018 - All rights reserved 59


https://standardsiso.com/api/?name=ea26bb44cd3eef4ccd16098ac71c4b5d

ISO 11783-6:2018(E)

The VT can draw a border around each Window Mask object. Whether the borders or any particular
part of the borders are actually drawn or not, is proprietary to the VT design. Border drawing is
recommended but can be based on an operator choice. The border area shall occupy the outside 1 pixel
around the entire Window Mask object and shall be drawn inside the Window Mask object’s region.
Working Set designs shall be aware of this and therefore it is recommended that no child object be
placed on or touching the border area when the free form (type 0) window type is used. See B.19.2 and
Figure 27 for an example of the border.

EXAMPLE:

Key
1  Windoy Mask Region
2 1-pixelporder drawn around inside perimeter of Window Mask

Figure 27 — Window Mask Border — Example

The VT shall clip any pixel in the Window Mask object (and its children) that falls outside the Windlow
Mask regign.

4.7.6 Window Mask Scaling

Dependinglon the type of Window Mask, the VT and'the Working Set shall cooperate in terms of scaling.
If the window type is type 0 (free form), themas with other objects in the object pool, scaling of|the
Window Mlask object and its children is solely'the responsibility of the Working Set. Regardless of|{the
resolution [of the VT in use, the aspect, ratio is known since the User-Layout Data Mask always has a
2 x 6 grid pnd the Data Mask area is always square. Object pool designers should design the Winglow
Mask objedt to an appropriate aspectratio which makes the scaling easier.

EXAMPLE 1f  If the object pool is designed for a default 200x200 Data Mask Area, using the equations in 4.7.5,
the size of epch Window Cell weuld be:

Window (ell Width = 200/2 = 100 pixels
Window (ell Height=200/6 = 33 pixels

EXAMPLE 2  Using the Window Cell sizes above when using a VT with a default 200x200 Data Mask Area, a|2x2
Window Malsk wwould use:

Window Mask Width = 100 x Z = 200U pixels
Window Mask Height = 33 x 2 = 66 pixels

The VT controls most of the layout, formatting and scaling of objects when the Window Mask type is
not the Free Form Window Mask (type 0). The exception to this rule is the Window Icon and Button
attributes that are pre-scaled by the Working Set. The VT can further scale the Window Icon and
Buttons if necessary. More information is contained in the sections that describe the window types
greater than type zero (see B.19.2).

4.7.7 Using Window Masks Outside of User-Layout Data Masks

The VT can optionally use Window Mask objects in Non-VT Screens and Non-VT Areas, if supported
by the manufacturer’s design (see Figure 24). Soft Keys might or might not be supported when used
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in non-VT screens and non-VT areas. Working Sets shall be aware that Window Mask object can be
used outside of User-Layout Data Mask and therefore shall monitor the VT On User-Layout Hide/Show
message and refresh Window Mask objects and keys that are visible regardless of the source address
specified in the VT Status message.

4.7.8 User-Layout Soft Key Mask

If the VT supports User-Layout Data Masks, it shall also support one and only one User-Layout Soft Key
Mask per User-Layout Data Mask. User-Layout Soft Key Masks are special Soft Key Mask objects that
are owned by the VT. Each User-Layout Soft Key Mask is divided into Key Cells (one cell per physical
key ;f Ph_yo;\.a} SUlt I(C_yo al'cT uocd). Thc llulllbcl Uf I(C_y CC}}D Dul_llJUl th b_y thc JDCI La_yuut Data Mask
is proprietary to the VT design. Each Key Cell is sized to a normal Soft Key designator. The't/ser-Layout
Soft Key Mask is divided into Key Cells as shown in Figure 28.

Theg VT designer shall decide how many keys per User-Layout Soft Key Mask are supported up to a
maximum of 64. If the number of keys supported exceeds the number of physical.Soft Keys, the VT shall
proyide a paging mechanism (identical to the Soft Key Mask object) to allow\for proper mapping and
opefration.

1 2 1

Key
1 |Key Cells (same size as Soft Key designator)
2 |User-Layout Soft Key-Mask

Figure 28 — Key Cell layout — Examples

4.7/9 Keéy Group Objects

Key| Group objects (see B.20), optionally supplied in the object pools of Working Sets, are placed into
a User-Layout Soft Key Mask by the operator of the VI. A Key Group object can contain one to four
Key objects (although one is typical) and therefore can occupy one or more Key Cells. If User-Layout
Data Masks and User-Layout Soft Key Masks are supported, the VT shall provide a proprietary mapping
mechanism to allow the operator to select which Key Group objects are placed in which Key Cells in
each of the User-Layout Soft Key Masks. When Key Cell(s) are selected in the mapping screen by the
operator, the VT shall present the list of all Key Group objects from all Working Sets that provide them,
provided the Key Group is available (see options attribute in the Key Group object). The VT shall store
the operator selected layout of each of the User-Layout Soft Key Masks, in non-volatile memory, for
recall on the next power up. If the Working Set that provided the Key Group Objects is not present, the
assigned Key Cell(s) shall be blanked (i.e. filled with the background colour).
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If a Key Group object’s options attribute indicates that the Key Group is not available, the VT shall blank
(i.e. fill with the background colour) the associated Key Cells so that the Key objects are not visible and
cannot be activated by the operator. A change in state of the availability option can occur at runtime.

Working Set designers shall be aware that Keys might or might not be available and since the operator
is in control of what is mapped on each User-Layout Data Mask, Window Mask objects shall not depend
on the presence of a particular, or set of particular, Key Groups.

Key
1  Key Grqup containing 1 Key

2 Key Grqup containing 2 Keys
3 Key Grqup containing 3 Keys

Figure 29 — User-Layout Data Mask with 6 Key Cells — Example

Working Set designers should ensure that Keys can be recognized to be part of a specific Working| Set
(e.g. displaying just a text string “STOP” on ‘a’Key might lead to confusion by the operator if a particfilar
configurat]on uses 3 “STOP” Keys in thessame User-Layout Soft Key Mask). To create a consistent Jook
and feel, the key layout shown in Figlire 30 is recommended.

1 Implenjent.identifier (sized to 60 % of the height of a standard Soft Key designator (rounded down) and wjidth
equalt' and-anchoredin the bottom le orherolthe signator-area

2 Key object in a Key Group is the size of a Soft Key designator (uses all remaining pixels in the standard
designator area)

Figure 30 — Key object in a Key Group indicating Working Set — Example

4.7.10 Key Cell Size and Borders

The same drawing rules that apply to Soft Key Mask objects also apply to User-Layout Soft Key Mask
objects. A Key Cell size is the same size as a normal Soft Key designator.
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4.7.11 Key Group Scaling

Similar to other objects in the Object Pool, scaling of the Key Group object’s children is the responsibility
of the Working Set.

4.7.12 Using Key Group Objects outside of User-Layout Soft Key Masks

The VT can optionally use Key Group objects outside of User-Layout Soft Key Mask, if supported by the
manufacturer’s VT display design. Working Sets shall be aware that Key Group objects can be used
outside of User-Layout Soft Key Mask and therefore shall monitor the VT On User-Layout Hide/Show

message and refresh keys that are visible rngarrﬂncc of the source address cpnt‘ifind inthe VT Status
megsage.

Key
1 |3 Key Group Objects outside of User-Layout Soft Key Masks

Figure 31 — Key-Group Objects outside of User-Layout Data Mask — Example¢

4.7]13 Operator Inputs

It ig possible thatiifiput objects from several Working Sets can be on screen at the same time. The usual
navjigation andydata input rules apply with the following exceptions:

a) |SelectInput Object commands from any Working Set are not acted upon when a User-Layout Data
Mask'is displayed because the VT is the owner of the Data Mask. In this case, the VT shall send a

Select Input Ohjprf response with an error indicated

b) Navigation order is VT-proprietary.

c) Macros associated with input object events shall be executed but Working Set designers need to
be aware that there might be no visible effect since the Working Set is not the active Working Set.
For example, objects acted upon or made visible by the macro might not be on screen and Change
Active Mask commands selecting a Data Mask will have no effect because the Working Set is not the
active Working Set.

d) When an input object in a Window Mask is activated by the operator, the VT shall set Byte 2 of
the VT Status message to FF1¢, FE16, or the VTs source address. If Working Set Data Mask(s) are
also visible, the indicator of the active Data Mask shall be removed since the VT is now the active
Working Set. Whether or not an “active working set” indicator is displayed around the Window
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Mask is proprietary to the VT design. The VT shall also use the VT On user-Layout Hide/Show
message to inform the Working Set about this change (see 4.6.8).

4.7.14 Refreshing On Screen Data

Whenever a Window Mask object or Key Group object is on screen, it shall be the responsibility of
the Working Set to refresh values and objects as required. If a Working Set times out, the connection
management rules apply and the VT shall remove from the screen, any Window Mask objects and Key
Group objects that belong to the affected Working Set.

message (see H.20). This message shall be sent by the VT for each Window Mask and Key Group object
that has bgen displayed or removed from the display.

NOTE he VT Status message is not used to determine when to update Window Mask or Key Group objefts.

4.7.15 Lopk and Feel

4.7.15.1 User-Layout Data Mask Look and Feel

When mixjng Window Mask objects from several Working Sets, general look and feel can qui¢kly
become a problem for the operator since objects might not line up_vertically and horizontally pnd
might use different colour schemes and fonts. Therefore restrictions are required for the design of{the
windows rgpresented by the Window Mask objects and their children. In addition, the VT controls|the
look and feel on its User-Layout Data Masks. The strategy is that the Working Set supplies the supefset
of attributgs that the VT might need to render the Windew "Mask objects but the VT decides what is
displayed and where it is displayed in the Window Mask'object assuming the window type is grepter
than zero. [The following rules and guidelines shall apply"

a) When the Window Type is not the Free Form Window, the VT determines the background colourfnd
transparency of the window. If required the'Working Set designer can query the VT’s background
colour|with the Get Window Mask Datamessage.

b) Window contents should be designed as described in the following clauses.

c¢) The VT can ignore any visual foymatting attributes in the Working Set’s supplied object references
where(the Window Type is not-the Free Form Window.

4.7.15.2 indow Title and’'Window Title Font Attributes

The VT can optionallyuse this string for a title inside the Window Mask. Formatting is proprietarfy to
the VT dedigner. The VT shall always display either or both of the Window Title and Window Icop as
these elempnts are considered to be functionally equivalent and describe the contents of this winddw.

4.7.15.3 indow Icon size and chnpn

The VT can optionally use the Window Icon attribute inside the Window Mask. Positioning is proprietary
to the VT designer, subject to the rules below. The Window Icon Area shall be square and shall be 90 %
of the height of a single Window Cell, rounded down.

EXAMPLE In a 200x200 Data Mask Area, the Window Cell size is 100 pixels wide by 33 pixels high. The
standard Window Icon Area is then:

Icon Height = 33 x 0.90 = 29 pixels
Icon Width = Icon Height = 29 pixels
This provides for room for a window border and some white space outside the Window Icon Area. Using

the above information, Working Set designers can pre-scale the Window Mask Icon Picture Graphic
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object at design time or set the scale, via the width attribute, at run-time. It is permissible for the
Working Set to supply an icon that is smaller or larger than the Window Icon Area. It is also permissible
to provide an icon in an aspect ratio different from the square aspect ratio of the Window Icon Area.
The VT can position the icon as desired if the icon dimension (X or Y) is smaller than the Window Icon
Area. The VT shall centre and clip the icon if the icon dimension (X or Y) is larger than the Window Icon
Area. These rules apply independently to the X and Y dimensions.

Working Set designers should supply an icon that clearly represents not only the specific function being
displayed but also a representation of the Working Set so that the source of the data are evident to the
operator.
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15.4 Formatting

window types greater than zero, the VT look and feel design shall ensure that at least th
\ber of characters are displayed for numeric and string value fields and shallDobey t

options (bits 1, 2 and 3), variable reference, value, offset, scale, numbger\of decimals
ibutes. Look and feel attributes such as justification, colour and other fermatting attrib

ion on Window Mask Window Type (see B.19.2).

16 Uploading New Window Mask and Key Group objects

bading completely new objects (as long as the object type‘does not change) at run-time is
Annex C of this document. In terms of Window Mask.and Key Group objects, there are se
shall be considered and managed properly by the VT design as identified in Table 7.

Table 7 — VT Behaviour When New Wiridow Mask or Key Group Object is Uploa
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VT shall refresh the object and all window
originally occupied. It shall also blank (i.e. f
background colour), all window cells that aj
used by this object. The VT shall adjust the 3

ew Window Mask is uploaded that changes its size

If the size increases, the VT shall determine
still fits on screen in its current position in 4

ping to reflect the new unused window cellq.

visible, the
cells that it
ill with the
e no longer
tored map-

fthe object
he grid and
lable in the

whether or not empty window cells are ava

extended positions to accommodate the new object. If
yes, the VT shall refresh the object and adjust the stored
mapping (for occupied window cells). If no, the VT shall
automatically remove the window from the stored mapping
and, if visible, shall blank (i.e. fill with the background
colour) the window cells that it originally occupied.

A new Window Mask is uploaded that changes its win-
dow type

If the object is visible, the VT shall refresh it.
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Table 7 (continued)

Event

VT Behaviour

Anew Key Group objectis uploaded that creates a simple
change in appearance (option change, child change etc.)

If the object is visible, the VT shall refresh it.

A new Key Group object is uploaded that changes its
availability from available to not available

If the object is visible, the VT shall blank (i.e. fill with
the background colour) the area occupied by the object
so that is it removed from the screen. The positions of
other mapped Key Group objects shall not be effected.

A new Key Group object is uploaded that changes the
number of keysin-the-greup

If the number of keys in the group decreases, and the

obiacticyicihla tha VT chall wafench tho ohincr o d Bl 1nk
5o tre—~Y TSt e e s ere-oneerahta o

SoecTTov

(i.e. fill with the background colour) and key poSitipns
that are no longer used. The VT shall adjust the stored
mapping to reflect the new unused key positions. The
positions of other mapped Key Group objeots shall not
be effected.

If the number of keys in the group increases, the VT shall
determine if there are enough empty key positiong on
the same page to accommodatethe new object, without
changing the position of the’Key Group object. Ifyes,[the
VT shall extend the mapping of the object (for occupied
key positions) and refresh’'the Key Group object if visiple.
If no, the VT shall automatically remove the Key Grpup
from the mappingand, if the object is visible, shall blank
(i.e. fill with the background colour) the key positipns
thatit originally occupied. The positions of other mapped
Key Grouprgbjects shall not be effected.

4.8 Coldur Controls

The Workihg Set has various means to control the n-screen presentation by manipulating the co

palette beipg used for that individual Working Sgt.

By default,

are proprigtary.

our

the VT uses the VT standard colour palette (see A.3) which defines 256 colours, of which 24

In VT version 4 and later, the Colour Map object (see B.17) can be used to alter the relationship between

the colour

In VT version 6 and later, the.Colour Palette object (see B.26) can be used to redefine the colours in|

httribute in a VT object and the index into the VT standard colour palette (see Figure 32)

the

colour paldtte (see Figure-33J. The Colour Map object and the Colour Palette object apply individually to

the object pool that contains these objects, and do not alter the presentation of other object pools.

The initial
Working S¢t Special Controls object (see B.29).

colour mapping as defined by the VT standard colour palette can be overridden with

the

After initiglization, runtime changes to the presentation colours can be performed using the Select

Colour Map or Palette command (see F.60).

66

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=ea26bb44cd3eef4ccd16098ac71c4b5d

ISO 11783-6:2018(E)

Ws vT

| A

| OP. Transfer —»l——p I
6

T

Select Colour Map 5—»——— —p

1 2 3
0: 0 i 0 : | FF,00,00,00 <m0 : | FF,00,00,00
1: 1 - 1 : | FF,FF,FF,FF |<quus 1 : |FF,FF,FF,FF
5 2 2 - 2 : | FF,00,99,00 <2 : | FF,00,99,00
=
0 1 >( 0: | FF,00,00,00 <m0 : | FF,00,00,00
1 0 1: | FF,FF,FF,FF <umm 1 : |FF,FF,FF,FF
Z —=7F 009500~ 7| 00,9900
‘ \
[
0: 0 - () : | FF,00,00,00 |« : | FF,00,00,00
1: 1 i~ 1 : | FF,FF,FF,FF |<gmmm 1 . |FF,FF,FFFF
2 2 - > - | FF,00,99,00 |« > : | FF,00,99,00
[

~
)
<

VT default colour map

Standard VT ARGB Colour Palette
example presentation

O N O U1 D W N

1

WS ARGB Colour Palette (initialized from Standard VT ARGB Colour Palette)

WS provided Colour Map object (reverses colour 0 and 1)

example presentation after Select Colour Map (5) command

WS provided Colour Map object (matches VT default colour map)

example presentation after Select Colour Map (6) command (restores to default)

Figure 32 — Colour Map object reverses and then restores colours — Example
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4  example presentation
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example presentation after selecting Colour Palette object

WS ARGB Colour Palette (initialized from Standard VT ARGB Colour Palette)

WS defined Colour Palette object (selected colour palette redefines only colour 2)

Figure 33 — Colour Palette object redefines colours — Example

© ISO 2018 - All rights reserved

67


https://standardsiso.com/api/?name=ea26bb44cd3eef4ccd16098ac71c4b5d

ISO 11783-6:2018(E)

Annex A
(normative)

Object, event, colour and command codes

A.1 Objecttypes

A.1.1 Geperal
This part df ISO 11783 takes an object-oriented approach. The VT shall be capable of managing thd set
of objects given in Table A.1, which includes the requirement to parse the objects, eyén,if the objeft is
not functignally supported. Each Working Set using the services of the VT defines an abject pool that is
a collection of the objects given. Each object has a specific, well-defined behaviourand a specific s¢t of
attributes.
Table A.1 — Virtual terminal objects
Object | Type ID | Description
Top level dbjects
Working St object 010 Top level object that describes an implement’s ECU or grdup
of ECUs (Working Set). Each Working Set is required to
define one, and only one, Working Set object.
Data Mask pbject 110 Top levebobject that contains other objects. A Data Mask
is activated by a Working Set to become the active set of
objécts on the VT display.
Alarm Mask object 210 Top level object that contains other objects. Describes an
alarm display.
Container gbject 310 Used to group objects.
Window Mask objecte 3410 Top level object that contains other objects. The Window
Mask is activated by the VT.
Key objects
Soft Key M4sk object 410 Top level object that contains Key objects.
Key object 510 Used to describe a Soft Key.
Button objg¢ct 610 Used to describe a Button control.
Key Group pbjecte 3510 Top level object that contains Key objects.
Input field|objects
Input Booldafigbject 710 Used to input a TRUE/FALSE type input.
Input String object 0810 Used to 1nput a character string.
Input Number object 910 Used to input an integer or float numeric.
Input List object 1019 Used to select an item from a pre-defined list.
Output field objects
Output String object 1110 Used to output a character string.
Output Number object 1210 Used to output an integer or float numeric.
Output List objecta 3710 Used to output a list item.
Output shape objects
Output Line object 1310 Used to output a line.
Output Rectangle object 1419 Used to output a rectangle or square.
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Table A.1 (continued)

Object Type ID Description

Output Ellipse object 1510 Used to output an ellipse or circle.

Output Polygon object 1610 Used to output a polygon.

Output graphic objects

Output Meter object 1710 Used to output a meter.

Output Linear Bar Graph object 1810 Used to output a linear bar graph.

Output Arched Bar Graph object 1910 Used to output an arched bar graph.

Grgphics Context objecte 3610 Used to output a graphics context.

Animation objectf 4419 The Animation object is used to display simplé.arfimations.

Picture graphic object

Picture Graphic object 2010 Used to output a picture graphic (bitmap).

Grgphic Data objects 4610 Used to define the data for a graphicimage.

Scalled Graphic objects 4810 Used to display a scaled repreéentation of a grapljic object.

Variable objects

Number Variable object 2140 Used to store a 32-bit unsigned integer value.

String Variable object 2210 Used to store a fixed length string value.

Attribute Objects

Forlt Attributes object 2310 Used to group font based attributes. Can only be feferenced
by other ghbjects.

Linp Attributes object 2419 Used to(group line based attributes. Can only be jjeferenced
by other objects.

FilllAttributes object 2510 Used to group fill based attributes. Can only be r¢ferenced
by other objects.

Inpjut Attributes object 2610 Used to specify a list of valid characters. Can only be refer-
enced by input field objects.

Extlended Input Attributes objecta 3810 Used to specify a list of valid WideChars. Can only be refer-
enced by Input Field Objects.

Colpur Map objecte 3919 Used to specify a colour table object.

Obiject Label Reference List objecta 4010 Used to specify an object label.

Colpur Palette objectg 4519 Used to specify a colour palette

Worfking Set Special Controls 4710 Used to provide special controls over colour mapp and

objgects palettes

Pointer object

Object Pointérpbject 2710 Used to reference another object.

Extiernal:Object Definition objectf 4110 Used to list the objects that can be referenced from another
Working Set

External Reference NAME nhjpr‘rf 4210 IUsed to identify the WS Master of a Wm‘king Set that can be
referenced

External Object Pointer objectf 4319 Used to reference an object in another Working Set

Macro object

Macro object 2810 Special object that contains a list of commands that can be

executed in response to an event. Macros can be referenced
by other objects.

Version 4 and later Working Sets can use the Execute Macro
command. Version 5 and later works Sets can use the Exe-
cute Extended Macro command.
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different m|

e Version 4
functionall

f Version 3

g Version §

Table A.1 (continued)
Object | Type ID | Description

Auxiliary control

Auxiliary Function Type 1 object 2919 The Auxiliary Function Type 1 object defines the designator

(ignored)c and function type for an Auxiliary Function. The object is
used strictly in the Auxiliary Control screen which is propri-
etary to the VT.

Auxiliary Input Type 1 object 3010 The Auxiliary Input Type 1 object defines the designator,

(ignored)c key number, and function type for an auxiliary input. The
objectisused-stricthyin-the-Amdtary-Control-sereenwhi
is proprietary to the VT.

Auxiliary Function Type 2 objectb 3110 The Auxiliary Function Type 2 object defines the désignafor
and function type for an Auxiliary Function.

Auxiliary Input Type 2 objectb 3210 The Auxiliary Input Type 2 object defines the)designator,
key number, and function type for an Auxiliary Input.

Auxiliary Control Designator Type 3310 Used to reference Auxiliary Input Type 2'object or Auxiligry

2 Object Pojinterb Function Type 2 object.

Proprietary Objects

Manufacturer Defined Objectsd 24010—25410 | Manufacturer defined objects-should not be sent to any
other Vendors VT (see 4.624).

Reserved Qbjects

Reserved 49190—23910 |Reserved for future-ise.

Reserved 25519 Reserved for future use (see D.14).

a Version 4 and later VTs support these objects.

b Version 3 and later VTs support these objects.

¢ Version 3 and later VTs parse these objects for compatibility, but they are not functionally supported.

d Version 4 and later VTs support proprietary objects‘that should not be used between ECUs and VTs with

Anufacturer codes.

and later VTs parse these objects for compatibility because they are optional and might not be
y supported (see D.14).

and later VTs support thesé objects.
and later VTs supportthisobject.

A.1.2 Nomenclature

The follow

[]

ng data typesand nomenclature are used in the object definitions in Annex B.

Whernrsurrounding an AID number this indicates that it is a read-only attribute and is
accessible with the Get Attribute Value message. AIDs that are explicitly defined withoy

—+

Square brackets are writable with the Change Attribute command.

Array

Bitmask

Boolean
Byte

Float

70

A sequence of 1 byte unsigned integer values of a defined length.

A set of logical bit values. Size is 1 byte. Bitmasks always have Bit 0 defined as the least
significant bit (see Figure A.1).

Logical TRUE (1) or FALSE (0). Size is 1 byte.
Signed or unsigned integer numeric value with a size of exactly 1 byte.

IEEE 754-1985 standard 32-bit floating point numeric value. Size is 4 bytes.
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Integer  Signed or unsigned integer numeric value. Possible sizes are 1, 2 or 4 bytes.

String Zero or more characters composed of either the primitive type “Char” or the primitive
type WideChar. String length is variable.
Length The size of an object, always expressed as a count of the Bytes required to hold the object.
6 5 4 3 2 1 0
1 2
Key
1 |most significant

A1

Thd
(sed

So
ow

least significant

Figure A.1 — Bit positions in a bitmask
.3 Object relationships

4.6.1.3).

e of the child objects can also contain objeets, and then they can become parent obje

objects of an object pool are arranged in a hierarchy, where parent objects contain child objects

rts to their

child-objects. Table A.2 shows the containment rules of objects within the object pool hjerarchy.
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A.2 Event types
Table A.3 presents the events defined by this part of ISO 11783. An event ID is assigned to each so that

events can be uniquely associated with a Macro object to execute when the event occurs. VT behaviour
specific to each object is defined in event tables given with each object.

Table A.3 — Event summary

Event ID
Event name 8-bit Macro Event occurs when:
T6-bitMacror

Rederved 010 Reserved

On pctivate 110 Working Set is made active.

On (deactivate 210 Working Set is made inactive.

On ghow 310 For Container objects, triggered by thethide/show COTand, with
“show” indicated; for mask objects, when the mask is niade visible
on the display.

On hide 410 For Container objects, triggered.by the hide/show con:ﬁ:qand, with
“hide” indicated; for mask objects, when the maskis refnoved from
the display.

Onfrefresh N/A An object that is already.on display is redrawn (Macros cannot be
associated with this)event so no event ID is defined).

On enable 510 Input object is enabled (only enabled input objects can ble navigated
to). An Animation object is enabled for animation.

On(disable 610 Input objectis disabled (only enabled input objects can be navigated
to). An Animation object is disabled for animation.

On [Change Active Mask 710 Changé Active Mask command.

On [Change Soft Key 810 Change Soft Key Mask command.

Magk

On [Change Attribute 910 Change Attribute command.

On [Change Background 1010 Change Background Colour command.

Colpur

On [Change Font Attrib- 1110 Change Font Attributes command.

utep

On [Change Line Attrib- 1219 Change Line Attributes command.

utep

On Change Fill Attiib* 1310 Change Fill Attributes command.

utep

On Change Child 1410 Change Child Location command.

Lodation

On [Change Size 1510 Change Size command.

On hﬂllsb ‘v’a}u\, 1(}1U Chcuns\, lklulll\,l ;\. ‘v’a}up \/Ullllllalld Ul Chcuns\, Stl ;lls ‘v’alu Command-

On Change Priority 1710 Change Priority command.

On Change End Point 1810 Change End Point command.

a  If two or more input objects reference the same variable object and one of the input objects is modified (thereby

changing the value of the variable object), the OnEntryOfAValue and conditionally the OnEntryOfANewValue Macros are

executed for the modified input object only.

b VT version 4 and prior.

¢ VTversion 5 and later.

d  If an object already has focus and the operator opens or closes it, then the OnInputFieldSelection macro shall not be

executed. For the Select Input Object command the rules of 4.6.22.1 apply, i.e. any valid command shall cause an event.
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Table A.3 (continued)

(see 4.6.22.3).

Event ID
Event name 8-bit Macro Event occurs when:
16-bit Macroc¢

On Input Field Selection 1910d The input field, Key or Button has received focus, operator has
navigated onto the input field or Button or the VT has received the
Select Input Object command.

On Input Field 20104 The input field, Key or Button has lost focus, operator has navigated

Deselection off of the input field or Button or the VT has received the Select
tput-Bbjectcommrand:

On ESC 2110 Input aborted on an input field either by the operator or the Werk-
ing Set.

On entry ofja value 22102 Operator completes entry by activating the ENTER means — v4lue
does not have to change.

On entry ofla new value 23102 Operator completes entry by activating the ENTER means — v4lue
has changed.

On key press 2419 A Soft Key or Button is pressed.

On key relefse 2510 A Soft Key or Button is released.

On Change [Child Posi- 2610 Change Child Position command.

tion

On pointing event press 2710°¢ Operator touches/clicks ardrea that causes a pointing event

On pointing event 2810°¢ Operator touch/click is.released

release

Reserved 2710—2391P Reserved

2910—2391¢°¢

Proprietary Events 24010—25419P  |Proprietaryevents should not be used between ECUs and VTs with
differentimanufacturer codes.

Reserved 25510P Reserved

Use Extended Macro 25510¢ This is not an event. When value is found in the event list of an

Reference object, it indicates that a 16-bit Macro Object ID reference is ufsed

a  If two d
changing th
executed for

b VTvers
¢ VTvers

d Ifanob
executed. Fg

r more input objects referefice~the same variable object and one of the input objects is modified (ther
b value of the variable object);the OnEntryOfAValue and conditionally the OnEntryOfANewValue Macros
the modified input object.only.

on 4 and prior.

on 5 and later.

ect already.has focus and the operator opens or closes it, then the OnInputFieldSelection macro shall no|
r the Selectlnput Object command the rules of 4.6.22.1 apply, i.e. any valid command shall cause an event.

eby
are

L be

A.3 VT4

tandard colour palette

The VT Standard colour palette is shown in Table A.4.

In VT version 6 and later, the colour palette includes an alpha channel value for each colour. The alpha
channel value is configured by default to be opaque (alpha 255), which is then fully backward compatible
with VT version 5 and prior, however the colour palette can be redefined by each individual Working
Set using the Colour Palette object (see 4.6.13 and B.26). Additionally, the colour map and colour palette
can be defined in the object pool in a manner that activates the alternate colour scheme when the pool
is loaded (see B.29).

In VT version 4 or later, the active Colour Map can be altered (see B.17 and F.60).
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Table A.4 — Standard VT ARGB colour palette

1SO 11783-6:2018(E)

AR,G,B

Index A,R,G,Bvalue| Index |A,R,GBvalue| Index value Index |A,R,G,Bvalue
0 (Black) FF,00,00,00a,b 64 FF,33,66,00 128 FF,99,00,CC 192 FF,CC,FF,66
1 (White) | FFFF,FFFFab 65 FF,33,66,33 129 FF99,00,FF 193 FF,CC,FF99
2 (Green) FF,00,99,00b 66 FF,33,66,66 130 FF,99,33,00 194 FF,CC,FF,CC
3 (Teal) FF,00,99,99b 67 FF,33,66,99 131 FF,99,33,33 195 FF,CC,FF,FF
4 (Maroon) | FF99,00,00b 68 FF,33,66,CC 132 FF99,33,66 196 FF,FF,00,00
5rtPurpte) FF99:00.99b 69 FF,33;66,FF 133 FF99,;3399 157 FF,FF,00,33
¢ (Olive) FF,99,99,00Db 70 FF,33,99,00 134 FF,99,33,CC 198 FF,FF,00,66
7 (Silver) FF,CC,CC,CCb 71 FF,33,99,33 135 FF99,33,FF 199 FF,FF,00,99
B (Grey) FF,99,99,99b 72 FF,33,99,66 136 FF,99,66,00 200 FF,FF,00,CC
D (Blue) FF,00,00,FFb 73 FF,33,99,99 137 FF99,66,33 201 FF,FF,00,FF
10 (Lime) FF,00,FF,00b 74 FF,33,99,CC 138 FF99,66,66 202 FF,FF,33,00
11 (Cyan) FF,00,FF,FFb 75 FF,33,99,FF 139 FF99,66y99 203 FEFFF,33,33
12 (Red) FF,FF,00,00b 76 FF,33,CC,00 140 FF99,66,CC 204 FFFF,33,66
13| Magenta) | FF,FF,00,FFb 77 FF,33,CC,33 141 FE99,66,FF 205 FF,FF,33,99
14 (Yellow) | FF,FFFF,00P 78 FF,33,CC,66 142 FF99,99,00 206 FFFF,33,CC
1p (Navy) FF,00,00,99b 79 FF,33,CC,99 143 FF99,99,33 207 FFFF,33,FF
16 FF,00,00,00 80 FF,33,CC,CC 144 FF99,99,66 208 FEFF,66,00
17 FF,00,00,33 81 FF,33,CC,FF. 145 FF)99,99,99 209 FFFF,66,33
18 FF,00,00,66 82 FF,33,FF,00 146 FF99,99,CC 210 FFFF,66,66
19 FF,00,00,99 83 FF,33;EE)33 147 FF99,99,FF 211 FFFF,66,99
20 FF,00,00,CC 84 FE33,FF,66 148 FF,99,CC,00 212 FFFF,66,CC
21 FF,00,00,FF 85 EFF,33,FF,99 149 FF99,CC,33 213 FFFF,66,FF
22 FF,00,33,00 86 FF,33,FF,CC 150 FF99,CC,66 214 FF,FF99,00
23 FF,00,33,33 87 FF,33,FFFF 151 FF99,CC,99 215 FF,FF99,33
24 FF,00,33,66 88 FF,66,00,00 152 FF99,CC,CC 216 FF,FF99,66
25 FF,00,33,99 89 FF,66,00,33 153 FF99,CC,FF 217 FF,FF,99,99
26 FF,00,33,CC 90 FF,66,00,66 154 FF99,FF,00 218 FF,FF99,CC
27 FF,00;33;FF 91 FF,66,00,99 155 FF99,FF,33 219 FF,FF99,FF
28 EF;00,66,00 92 FF,66,00,CC 156 FF99,FF,66 220 FF,FF,CC,00
29 EF,00,66,33 93 FF,66,00,FF 157 FF99,FF99 221 FFFF,CC,33
30 FF,00,66,66 94 FF,66,33,00 158 FF,99,FF,CC 222 FF,FF,CC,66
31 FF,00,66,99 95 FF,66,33,33 159 FF99,FFFF 223 FF,FF,CC,99
32 FF,00,66,CC 96 FF,66,33,66 160 FF,CC,00,00 224 FF,FF,CC,CC
33 FF,00,66,FF 97 FF,66,33,99 161 FF,CC,00,33 225 FF,FF,CC,FF
34 FF,00,99,00 98 FF,66,33,CC 162 FF,CC,00,66 226 FF,FF,FF,00
35 FF,00,99,33 99 FF,66,33,FF 163 FF,CC,00,99 227 FF,FF,FF,33
36 FF,00,99,66 100 FF,66,66,00 164 FF,CC,00,CC 228 FFFFFF,66
37 FF,00,99,99 101 FF,66,66,33 165 FF,CC,00,FF 229 FF,FF,FF99
38 FF,00,99,CC 102 FF,66,66,66 166 FF,CC,33,00 230 FFFFFF,CC
39 FF,00,99,FF 103 FF,66,66,99 167 FF,CC,33,33 231 FF,FF,FF,FF
40 FF,00,CC,00 104 FF,66,66,CC 168 FF,CC,33,66 232 Proprietary
a  Monochrome (0 and 1).
b 16-colour mode (0 to 15).
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Table A.4 (continued)
Index A,R,G,Bvalue| Index | A,R,G,Bvalue Index A",l:igéB Index [A,R,G,Bvalue

41 FF,00,CC,33 105 FF,66,66,FF 169 FF,CC,33,99 233 Proprietary
42 FF,00,CC,66 106 FF,66,99,00 170 FF,CC,33,CC 234 Proprietary
43 FF,00,CC,99 107 FF,66,99,33 171 FF,CC,33,FF 235 Proprietary
44 FF,00,CC,CC 108 FF,66,99,66 172 FF,CC,66,00 236 Proprietary
45 FF,00,CC,FF 109 FF,66,99,99 173 FF,CC,66,33 237 Proprietary
46 06,760 16 FF66,99,€€ 74 FFEC66;66 238 Proprietary
47 FF,00,FF,33 111 FF,66,99,FF 175 FF,CC,66,99 239 Proprietalry
48 FF,00,FF,66 112 FF,66,CC,00 176 FF,CC,66,CC 240 Proprietalry
49 FF,00,FF,99 113 FF,66,CC,33 177 FF,CC,66,FF 241 Proprietalry
50 FF,00,FF,CC 114 FF,66,CC,66 178 FF,CC,99,00 242 Proprietalry
51 FF,00,FFFF 115 FF,66,CC,99 179 FF,CC,99,33 243 Proprietalry
52 FF,33,00,00 116 FF,66,CC,CC 180 FF,CC,99,66 244 Proprietalry
53 FF,33,00,33 117 FF,66,CC,FF 181 FF,CC,99,99 245 Proprietalry
54 FF,33,00,66 118 FF,66,FF,00 182 FF,CC,99,GC 246 Proprietalry
55 FF,33,00,99 119 FF,66,FF,33 183 FF,E€,99,FF 247 Proprietalry
56 FF,33,00,CC 120 FF,66,FF,66 184 FE,CC,CC,00 248 Proprietalry
57 FF,33,00,FF 121 FF,66,FF99 185 FF,CC,CC,33 249 Proprietalry
58 FF,33,33,00 122 FF,66,FF,CC 186 FF,CC,CC,66 250 Proprietalry
59 FF,33,33,33 123 FF,66,FF,FF 187 FF,CC,CC,99 251 Proprietalry
60 FF,33,33,66 124 FF,99,00,00 188 FF,CC,CC,CC 252 Proprietalry
61 FF,33,33,99 125 FF,99,00,33 189 FF,CC,CC,FF 253 Proprietalry
62 FF,33,33,CC 126 FF,99,00,66 190 FF,CC,FF,00 254 Proprietalry
63 FF,33,33,FF 127 FE99,00,99 191 FF,CC,FF,33 255 Proprietalry

a  Monochfome (0 and 1).

b 16-coloyir mode (0 to 15).

The VT stapndard colour palette is based on the standard 216 colour “web browser safe” palette usedl by

Internet brjowsers. Hexadecimal-RGB values of 00, 33, 66, 99, CC and FF are used givinga 6 x 6 x 6 =[216

colour cub

. The colour palette is organized as follows. The first two colours at indices 0 and 1|are

used in mdnochrome mode,“The first 16 colours are used in 16 colour mode. In order to reduce sedrch

time during

ascending

palette mdpping on an object development tool, colours 16 to 231 are organized in sorfted,
prder. Colours 232 to 255 are proprietary to the VT design to extend the colour palette.|For

VT versior] 5 and-prior, VT designers choosing a grey-scale implementation can map the 16 or 256

colour mod

NOTE

elsewhere in the palette.

Colour and pixel values given in object attributes and bitmap data are an index into this palette table.

There are three defined colour modes. VT designs supporting higher modes shall also support lower
modes, as follows:

a) monochrome only (black and some other colour, usually white) (valid colour codes 0 to 1);

b) 16-colour mode (VT shall support 16 colour and monochrome) (valid colour codes 0 to 15);

c) 256-colour mode (VT shall support all colours of the palette) (valid colour codes 0 to 255).
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Table A.5 lists all defined messages with the corresponding function code.

Table A.5 — Command/parameter summary

Clause/ Message PGN Func_tion Function _Allowed V'_I‘
subclause (Decimal) (Hex) in macro version¢
C.2.3 Object pool transfer message ECUto VT 1710 1146 No 2
C.2.4 End of Object Pool message ECUto VT 1810 1216 No 2
C.2.5 End of Object Pool response VT to ECU 1810 1216 No [oX 2
D.2 Get Memory message ECUto VT 19219 CO016 I\L((\'\ 2
D.3 Get Memory response VT to ECU 19219 CO016 rfl(l/' 2
D.4 Get Number of Soft Keys message ECUto VT 19410 C216 ) “"No 2
D.5 Get Number of Soft Keys response VT to ECU 19419 C216,\/\\o No 2
D.6 Get Text Font Data message ECUto VT 19510 23{};\ No 2
D.7 Get Text Font Data response VT to ECU 19510 G\(CBM No 2
D.8 Get Hardware message ECUto VT 19919 ~/C716 No 2
D9 Get Hardware response VT to ECU 19%1},1 O C716 No 2
D.10 Get Supported Widechars message ECUto VT [@1\0 Clye No 4
D.11 Get Supported WideChars response VT to ECU \\‘9310 Clig No 4
P
D.12 Get Window Mask Data message ECU :[Q@ 19619 C41¢6 No 4
D.13 Get Window Mask Data response VT&?CU 19619 Cd16 No 4
D.14 Get Supported Objects message \@\[‘J toVT 19710 C516 No 4
D.1 Get Supported Objects response «O VT to ECU 19710 C516 No 4
D.16 Screen Capture command r\js‘\ ECUto VT 19819 C616 No 6
D.17 Screen Capture response (‘\\V VT to ECU 19819 C616 No 6
\
D.18 Identify VT message N ECUto VT 18710 BB16 No 4
D.19 Identify VT respon(aS‘S\ VT to ECU 18710 BB16 No 4
E.2 Get Versions me@g\gg ECUto VT 22310 DF16 No 2
E.3 Get Versim}slgaﬁonse VT to ECU 22419 EO01¢6 No 2
EA4 Store V ~I{command ECUto VT 20819 D016 No 2
E.5 Sto& ~s'ion response VT to ECU 2081 D016 No 2
E6 I_L\.%Version command ECUto VT 20910 D116 No 2
E.7 é\,\goad Version response VT to ECU 20919 DNETS No 2
E&?“\ Delete Version command ECUto VT 21019 D216 No 2
@ ) Delete Version response VT to ECU 21019 D216 No 2
E.10 Extended Get Versions message ECUto VT 21119 D316 No 5
E11 Extended Get Versions response VT to ECU 21119 D316 No 5
E.12 Extended Store Version command ECUto VT 21210 D416 No 5
E.13 Extended Store Version response VT to ECU 21210 D416 No 5
E.14 Extended Load Version command ECUto VT 21310 D516 No 5
E.15 Extended Load Version response VT to ECU 21310 D51¢ No 5
a  Reserved for future use.
b Proprietary commands should not be used between ECUs and VT with different manufacturer codes.
¢ Identifies the VT version at which the command was introduced, however some messages have been revised with later
versions.
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Table A.5 (continued)

Clause/ Message PGN Func_tion Function _Allowed V'_I‘
subclause (Decimal) (Hex) in macro version¢
E.16 Extended Delete Version command ECUto VT 21419 D616 No 5
E.17 Extended Delete Version response VT to ECU 21419 D616 No 5
E2 Hide/Show Object command ECUto VT 16019 A016 Yes 2
E3 Hide/Show Object response VT to ECU 16019 AO16 No 2
F4 Enable/Disable Object command ECUto VT 16119 Alge Yes 2
ES5 Errabte/Bisable-Objectresponse VFtoECYH 6410 AtTs No Z
E.6 Select Input Object command ECUto VT 16219 A21¢6 Yes AQO
E7 Select Input Object response VT to ECU 16210 A21¢6 No ’q>) 2
F.8 ESC command ECUto VT 14619 9216 No m}() o2
F9 ESC response VT to ECU 14619 9216 N%J 2
E1l Control Audio Signal command ECUto VT 16310 A316 ' o5 2
F11 Control Audio Signal response VT to ECU 16319 A316 '3 No 2
F12 Set Audio Volume command ECUto VT 16419 A4}6\(0 Yes 2
F13 Set Audio Volume response VT to ECU 16419 . A@} No 2
E14 Change Child Location command ECUto VT 16510 (\%516 Yes 2
FE15 Change Child Location response VT to ECU 1651£\ v A51¢ No 2
Fl16 Change Child Position command ECUto VT 18@\\ B416 Yes 2
F17 Change Child Position response VT to ECU \,\@010 B416 No 2
F.18 Change Size command ECUto VT \\}16610 Ab1¢ Yes 2
E19 Change Size response VT to E‘C\Q)\\ 16610 Ab16 No 2
F.20 Change Background Colour ECUCS)WT 16719 A716 Yes 2
command \L\'
F.21 Change Background Colour \‘\G?T to ECU 16719 A716 No 2
response N
F.22 Change Numeric Value comm‘a\m{’ ¢ ECUto VT 16810 A816 Yes 2
F.23 Change Numeric Value resyforise VT to ECU 16810 A816 No 2
F.24 Change String Value cp.[{l‘t?and ECUto VT 17910 B316 Yes 2
E.25 Change String Valg@sjponse VT to ECU 17919 B316 No 2
F.2 Change End Poifftoommand ECUto VT 16910 A916 Yes 2
E27 Change Erl@ht{t response VT to ECU 16919 A91¢ No 2
F28 | |ChangeFghtAttributes command ECUto VT 17010 AAss Yes 2
F.29 Chq@)nt Attributes response VT to ECU 17019 AA1e No 2
E.30 I.é)a‘ﬁge Line Attributes command ECUto VT 17119 AB1g Yes 2
m ‘H«angnl ine Attributes response VT to ECLL 171 46 ARlu No 2
F.32 Change Fill Attributes command ECUto VT 17210 AC1g Yes 2
F.33 Change Fill Attributes response VT to ECU 17210 AC16 No 2
E.34 Change Active Mask command ECUto VT 17310 AD1g Yes 2
E.35 Change Active Mask response VT to ECU 17310 AD1g No 2
E.36 Change Soft Key Mask command ECUto VT 17419 AE1g Yes 2
E37 Change Soft Key Mask response VT to ECU 17410 AE16 No 2
a  Reserved for future use.
b Proprietary commands should not be used between ECUs and VT with different manufacturer codes.
¢ Identifies the VT version at which the command was introduced, however some messages have been revised with later
versions.
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Table A.5 (continued)
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Clause/ Message PGN Func_tion Function _Allowed V'_I‘
subclause (Decimal) (Hex) in macro version¢
F.38 Change Attribute command ECUto VT 17510 AF16 Yes 2
F.39 Change Attribute response VT to ECU 17510 AF1¢ No 2
F40 Change Priority command ECUto VT 17619 B01¢g Yes 2
F41 Change Priority response VT to ECU 17619 B016 No 2
F.42 Change List Item command ECUto VT 17710 Bl1e Yes 2
43 thangetistitemrresponse YtoECH 710 Bt1s No— 2
F.44 Delete Object Pool command ECUto VT 17810 B216 No,_\r\\c 2
F.45 Delete Object Pool response VT to ECU 17810 B216 Nq>) 2
F46 Lock/Unlock Mask command ECUto VT 18919 BD1g AL es 4
F47 Lock/Unlock Mask response VT to ECU 1891 BD1s /\ch No 4
F.48 Execute Macro command ECUto VT 19019 BEﬁé'\\ Yes 4
F.49 Execute Macro response VT to ECU 19019 (131516 No 4
E.50 Change Object Label command ECUto VT 18110 ) {05516 Yes 4
E51 Change Object Label response VT to ECU 181}0 6\ B516 No 4
E.52 Change Polygon Point command ECUto VT ]@% B616 Yes 4
E.53 Change Polygon Point response VT to ECU \QS\flo B61g No 4
E54 Change Polygon Scale command ECU to VT;O}\\ 18310 B716 Yes 4
E55 Change Polygon Scale response VT to\E,‘\@ 18310 B716 No 4
E56 Graphics Context command EC‘I\{%’\VT 18419 B81¢ Yes 4
E.57 Graphics Context response ;@o ECU 18419 B816 No 4
F.58 Get Attribute Value message N \\ECU toVT 18510 B91¢ No 4
E.59 Get Attribute Value response ﬁ\l;\" VT to ECU 18510 B91¢ No 4
E.60 gsiﬁf;;?éour Map or Palftﬁ)\\v ECUto VT 18610 BA16 Yes 4
E61 feei‘;c.fn‘;zlour Maﬁ °r®ette VTtoECU | 18619 BA1e No 4
F.62 Execute Extep@Macro command ECUto VT 18819 BC1¢ Yes 5
E.63 Execute E\ ed Macro response VT to ECU 18819 BC16 No 5
G4 Unsup.p\%b?d VT Function message ECUto VT 25310 FD16 No 5
G.5 VT pported VT Function VT to ECU 25310 FD16 No 5

Ja age
F.64 %S’elect Active Working Set ECUto VT 14419 9016 Yes 6
P v command
@\ Select Active Working Set response VT to ECU 14419 9016 No 6
G.2 VT Status message VT to ECU 25410 FE16 No 2
G.3 Working Set Maintenance message ECUto VT 25510 FF16 No 2
H.2 Soft Key Activation message VT to ECU 010 0016 No 2
H.3 Soft Key Activation response ECUto VT 010 0016 No 2
H.4 Button Activation message VT to ECU 110 0116 No 2
H.5 Button Activation response ECUto VT 110 0116 No 2

a
b

C
versions.

Reserved for future use.

Proprietary commands should not be used between ECUs and VT with different manufacturer codes.

Identifies the VT version at which the command was introduced, however some messages have been revised with later
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Table A.5 (continued)

Clause/ Message PGN Function | Function Allowed VT
subclause g (Decimal) (Hex) in macro version¢
H.6 Pointing Event message VT to ECU 210 0216 No 2
H.7 Pointing Event response ECUto VT 210 0216 No 2
H.8 VT Select Input Object message VT to ECU 310 0316 No 2
H9 VT Select Input Object response ECUto VT 310 0316 No 2
H.1 VT ESC message VT to ECU 410 0416 No 2
H.11 VHESEr CTSPOITST ECH-to VT 4‘1(} 6416 No 2‘
H.12 VT Change Numeric Value message VT to ECU 510 0516 No AQO
H.13 VT Change Numeric Value response ECUto VT 510 0516 No k N\ 2
7 ).
H.14 VT Change Active Mask message VT to ECU 610 0616 I;I@:b 2
H.15 VT Change Active Mask response ECUto VT 610 0616 . @v 2
H.16 VT Change Soft Key Mask message VT to ECU 710 0716 (.\'\ No 2
H17 | |VTChange Soft Key Mask response | ECUto VT 710 07165~ No 2
H.18 VT Change String Value message VT to ECU 810 0 N No 2
H.19 VT Change String Value response ECUto VT 810 QOE?{(, No 2
H.20 VT On User-Layout Hide/Show VT to ECU 910 Qv 091¢ No 4
message \\\
H.21 VT On User-Layout Hide/Show ECUto VT 9‘{3\> 091¢ No 4
response 2
H.22 | [VT Control Audio Signal VT to ECU Q\\‘ 1010 0A16 No 4
Termination message - @
‘\‘
7.2 Auxiliary Assignment Type 1 VT t&EéU 3210 2016 No 2
command ' L\,
.7.3 Auxiliary Assignment Type 1 \\C}EU to VT 3210 2016 No 2
response N
|.7.4 Auxiliary Input Type 1 status \’ . VT to ECU 3310 2116 No 2
1.7.5 Auxiliary Assignment Type@)\\‘ VT to ECU 3610 2416 No 3
command
1.7.6 Auxiliary Assignment.Type 2 ECU to VT 3610 2416 No 3
response - %
1.7.7 Preferred Ass@ﬁ)\t'-r{ent command ECUto VT 3419 2216 No 3
1.7.8 Preferredéiél‘gvnment response VT to ECU 3419 2216 No
.79 Auxili %put Type 2 Status ECU to VT, 3810 2616 No
me VT to ECU
].7.10 (.ﬁ}x‘liary Input Type 2 Maintenance ECUto VT 3510 2316 No 3
(Diessage
J.7.11 Auxiliary Input Status Type 2 VT to ECU 3710 2516 No 3
Enable command
712 Aucxiliary Input Status Type 2 ECUto VT 3710 2516 No 3
Enable response
7.13 Aucxiliary Capabilities request ECUto VT 3910 2716 No
714 Aucxiliary Capabilities response VT to ECU 3910 2716 No 5

versions.

a  Reserved for future use.

b Proprietary commands should not be used between ECUs and VT with different manufacturer codes.

¢ Identifies the VT version at which the command was introduced, however some messages have been revised with later
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Table A.5 (continued)

1SO 11783-6:2018(E)

Clause/ Message PGN Function | Function | Allowed VT
subclause g (Decimal) (Hex) in macro version¢
Special Functions
Reserveda Any 1110—1610 | 0B16—1016
Reserveda Any 1910—3110 | 1316—1F16
Reserveda Any 4019—951¢ | 2816—5F16
Reserveda Any 12810—14310| 8016—8F1¢
Reserved® ATy 4510 S5
Reserveda Any 14710—15910| 9316—9F 16
Reserveda Any 19119 BF16
a
Reserved Any  |20010—20710| C816—CF16
a
Reserved Any  |21110—22219|D316—DEve
a
Reserved Any 22510—25210{ E116—FC1¢
Proprietary Commandb Any 9610—12749 | 6016—7F 16

versions.

a  |Reserved for future use.

b |Proprietary commands should not be used between ECUs and VT-with different manufacturer codes.

¢ |Identifies the VT version at which the command was introducédy.however some messages have been revis

bd with later
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Annex B
(normative)

Object definitions

B.1 Working Setobject

This object describes a Working Set. Each Working Set shall provide one, and only one, of this‘objject
in its objedt pool. This object shall include one or more objects that fit inside a Soft Key designator for
use as an iflentification of the Working Set. The VT can optionally use the identifier in cothmunicafion
alarms, Auiliary Control setup, in Soft Keys and any other place where an identifier forithe Working Set
is required. Only the VT can activate this object. When this object is activated, the g@ssociated Working
Set “owns”|the VT (see Table B.1 and Table B.2).
Allowed commands:
— Changg Active Mask command;
— Changge Background Colour command;
— Changg Child Location command;
— Changg Child Position command;
— Get Atfribute Value message.
Table B.1 — Working Set events
Event Caused by VT behaviour Message
On Activatg Operator selec- Deactivate évent on current Working Set VT Status message
tion of this Work- |object. Show event on the active Data Mask
ing Set via the VT |of thisWorking Set object (assuming no
alapms).
On Deactivhte |Operator selec- ~\[Hide event on active Data Mask of this VT Status message
tion of a different’/| Working Set.
Working SetVia
the VT
On Change Change@ctive Change the active mask attribute. If this Change Active Mask responfse.
Active Mask  |Maskeommand |Working Set is active, then perform a hide .
. VT Status message if the Ac
event on the current active mask and a .
. tive Mask changed.
show event on the new active mask.
On Change ChangeBack HiheWeorking-Set-designateoris-wisible; Change-Backsround-Colour
Background |ground Colour fill area with background colour and draw |response
Colour command child objects in the order they are listed.
On Change Change Child Lo- |If the Working Set designator is visible, Change Child Location re-
Child Location |cation command |draw child object at current location in sponse
background colour to erase it. Refresh
Working Set designator (to redraw child
object or objects).
On Change Change Child Po- |If the Working Set designator is visible, Change Child Position response
Child Position |sition command |draw child object at current location in
background colour to erase it. Refresh
Working Set designator (to redraw child
object or objects).
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Table B.2 — Working Set attributes and record format

Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Object ID

Integer

2

0—65534

1-2

Object identifier. Shall be unique within

the object pool.

Type

Integer

=0

Object Type = Working Set

Background
colour

Integer

0—255

Background colour.

Selectable

Boolean

Oorl

0 = FALSE, 1 = TRUE. Indicates whether or

not this Working Set can be sele
operator.

VT version 6 and later stipports
Masks even when a Wgpking Sef
operator selectablé (see 4.6.14),

VT version 5 and\prior did not p
a clear definition for supporting
Masks whien selectable = 0.

cted by the

Alarm
is not

rovide
Alarm

Actjive mask

[3]

Integer

0—65534

The Objeet ID of the Data or Ala
to display whenever the Workin
active (or visible, in the case of
supports multiple Working Sets
simultaneously).

For WS compatible with VT vers
later, this value shall reference §
mask even if not selectable.

For WS compatible with VT vers
prior, and if the selectable attrib
attribute is ignored (not range v.

'm Mask

g Setis
VT that
on screen

ion 6 and
| valid

onb5 and
ite is 0, this
lidated).

Nummber of ob-
jects to follow

Integer

1-255

The objects that follow are used

as the

Working Set identifier. Althoug

the

identifier can be used anywherg, the set of
objects shall fit inside a Soft Key designa-
tor. The VT clips anything locat¢d outside
the area of a Soft Key designatof.

Number of
magros to
follpw

Integer

0—255

Number of Macro references indluded even
if zero. Each Macro reference cojnsists of
2 bytes: one for event ID and onf for Macro
ID. Whenever the indicated event occurs,

the associated Macro is execute

VT version 5 and later: A refere
Macro with 16-bit Object ID shal
2 macro references within the d

d.

cetoa
I count as
ontext of

this attribute.

Number of
languages to
follow

Integer

0—255

10

The number of language codes to follow.
Each two-letter code represents a lan-
guage that the Working Set can support.

Repeat:
{Object ID}

Integer

0—65534

11 + ob-
ject*6

Object ID of an object contained in the
designator (see A.1.3).

List all objects before listing macros.

{X Location}

Signed
integer

-32768
to
+32767

13 + ob-
ject*6

Relative X location of the top left corner of
the object in VT pixels (relative to the top
left corner of the Working Set object).

{Y Location}

Signed
integer

-32768
to
+32767

15 + ob-
ject*6

Relative Y location of the top left corner of
the object in VT pixels (relative to the top
left corner of the Working Set object).
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Table B.2 (continued)

Attribute Size |Rangeor| Record N
Name AID Type (bytes) | Value byte Description
Repeat: Integer 1 0—255 | 11 + (No. |(List these after all objects have been
{Event ID} ob- listed.)
i *
jects*6)... 8-bit Macro Object ID reference: Event ID
of event type that causes this Macro to
execute.
16-bit Macro Object ID reference (only for
VT version 5 and [ater)T EVent ID of event
type that causes this Macro to executeqr
OxFF (see 4.6.22.3)
{Macro ID} Integer 1 0—255 | 12 + (No. |8-bit Macro Object ID reference; Macro [D
ob- of the Macro to execute.
i *
jects™6).. 16-bit Macro Object ID reference (only fpr
VT version 5 and later):\Low byte or high
byte of Macro ID pfithe Macro to executg
(see 4.6.22.3)

Repeat: String 2 Record |(Listthese after all objects and macros

{Language Position |have been listed.)

Code} (]))rfgebr(l)gz Two-létter code of a supported languageg.
For language codes, see ISO 639, howev
erall combinations of a-z and A-Z shall
be accepted to guard against changes td
ISO 639.

B.2 Data Mask object

The Data Mask describes the objects that will appéar in the Data Mask area of the physical display. [The
size of the|Data Mask is defined by the VT and accessible to the Working Set with the Get Hardware
message (see Table B.3 and Table B.4).

Allowed commands:

— Changge Background Colour comnand;
— Change Child Location cemmand;

— Changg Child Positien.command;

— Changg Soft Key Mask command;

— Changg Attribute command;

—  Get Attubute Value message
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Table B.3 — Data Mask events
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Event Caused by VT behaviour Message
On Show The Data Mask Fill area with background colour. Draw VT Status message
becoming visible |child objects in the order they are listed in
on the display. the Data Mask object. Show the associated
Soft Key Mask.
On Hide The Data Mask Hide associated Soft Key Mask of this —
being removed Data Mask.
from the display.
On \Cfl Cbll Ally abtiUll t}lat Rcdl avv U]Lle\—tD ill tllC Data }"{GD}\ that }laVC
causes a visible |become corrupted.
change on a child,
grandchild, ob-
ject, etc.
On Change Change Back- If the Data Mask is visible, fill area with Change,Background Colour
Badkground |ground Colour background colour and draw child objects |respense
Colpur command in the order they are listed.
On [Change Change Child Lo- |Draw child object at current location in Change Child Locatjon re-
Child Location |cation command |background colour to erase it. Refresh Data |sponse
Mask (to redraw child object or objects).
On [Change Change Child Po- |Draw child object at current locatidn in Change Child Positi¢gn response
Child Position |sition command |background colour to erase it-Refresh Data
Mask (to redraw child object or objects).
On [Change Change Soft Key |If the Data Mask is visiblé hide event on the | Change Soft Key Majsk re-
Soff Key Mask |Mask command |current Soft Key Mask and a show event on |sponse. If this mask]is visible,
the new Soft Key Mask. VT Status message.
On [Change Change Attribute |See Change Background Colour command |Change Attribute rgsponse. If
Attfibute command and Change Soft Key Mask command be- change affects visiblle masks,
haviour above. VT Status message.
On [Pointing Operator touches — Pointing Event mesgage
Evdnt press data mask
On [Pointing Operator touch is — Pointing Event mesgage
Evgntrelease |released
Table' B.4 — Data mask attributes and record format
Attribute Size |Rangeor| Record -
Name Al Type (bytes) | Value byte Description
Obiject ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.
Type [0] Integer =1 3 Object Type = Data mask
Badkground 1 Integer 0—255 4 Background colour.
colpur
Soft Key Mask 2 Integer 2 0—65534, 5-6 Object ID of a Soft Key Mask associated
65535 with this Data Mask. Whenever this Data
Mask is displayed, the associated Soft
Key Mask is also displayed. If the NULL
Object ID is used, there are no Soft Keys
associated with this Data Mask and the
Soft Key designators should be cleared.
Number of ob- Integer 1 0—255 7 Number of objects to follow even if zero.
jects to follow Each of these objects is “contained” in
this Data Mask. Each object consists of
6 bytes: two (2) for Object ID and four (4)
for location.
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Table B.4 (continued)

Name

Attribute

Size

AID (bytes)

Type

Range or
Value

Record
byte

Description

Number of
macros to
follow

Integer 1

0—-255

8

Number of Macro references included
even if zero. Each Macro reference con-
sists of 2 bytes: one for event ID and one
for Macro ID. Whenever the indicated
event occurs, the associated Macro is
executed.

VT version 5 and later: A reference to

Macro with 16-bit Object ID shall couijt
as 2 macro references within the.contpxt
of this attribute.

Repeat:
{Object ID}

Integer

0—65534

9 + object*6

Object ID of an object contained in thi§
mask (see A.1.3). List allobjects befor
listing macros.

9%

{X Locatior]

1 Signed
integer

-32768
to
+32767

11 + ob-
ject*6

Relative X location'of the top left corn
of the object (relative to the top left cr-
ner of the Data-Mask).

{Y Locatior]

} Signed
integer

-32768
to
+32767

13 + ob-
ject*6

Relative YAocation of the top left corn¢
of the abject (relative to the top left cor-
ner of the Data Mask).

Repeat:
{Event ID}

Integer

0—-255

9 + (No.
objects*6

(List these after all objects have been
listed.)

8-bit Macro Object ID reference: Event
of event type that causes this Macro t
execute.

16-bit Macro Object ID reference (only
for VT version 5 and later): Event ID o
event type that causes this Macro to
execute or OxFF (see 4.6.22.3)

{Macro ID}

Integer

0—255

10 + (No.
objects*6)

8-bit Macro Object ID reference: Macr¢
ID of the Macro to execute.

16-bit Macro Object ID reference (only
for VT version 5 and later): Low byte
high byte of Macro ID of the Macro to
execute (see 4.6.22.3)

—

B.3 Alax
For inform

Allowed ¢

'm Mask object

bmmands:

htion.onAlarm Mask behaviour, see 4.6.14, Table B.5 and Table B.6.

88

Change Background Colour command;
Change Child Location command;
Change Child Position command;
Change Priority command;

Change Soft Key Mask command;
Change Attribute command;

Get Attribute Value message.
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Table B.5 — Alarm Mask events
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Event Caused by VT behaviour Message
On Show The Alarm Mask |Fill area with background colour. Draw VT Status message
becoming visible |child objects in the order they are listed in
on the display. the Alarm Mask object. Show the associated
Soft Key Mask.
On Hide The mask being |Hide associated Soft Key Mask of this —
removed from the [Alarm Mask.
display.
On \Cfl CD}I All)’ abtiUll tllat Rcdl avv U]Lle\—tD ill tllC Alal 1991 }\V{Clb}\ that
causes a show or |have become corrupted.
hide on a child,
grandchild, etc.
object.
On[Change Change Back- If the Alarm Mask is visible, fill area with ~ |Change,Background Colour
Badkground |ground Colour background colour and draw child objects |regpense
Colpur command in the order they are listed.
On [Change Change Child Lo- |Draw child object at current location in Change Child Locatjon re-
Chilld Location |cation command |background colour to erase it. Refresh sponse
Alarm Mask (to redraw child object ox
objects).
On [Change Change Child Po- |Draw child object at current le€ation in Change Child Positi¢n response
Child Position |sition command |background colour to erase:it. Refresh
Alarm Mask (to redraw child object or
objects).
On Change Change Priority |If this is the currentmask in this Working |Change Priority response
Priprity command Set then reevaluate\alarm priorities as
follows:
a) Ifthis Alarm Mask is visible and it is no
longer the highest priority alarm then deac-
tivate.this Working Set and activate the WS
with the highest priority alarm
b) * If this Alarm Mask is not visible and it
becomes the highest priority alarm then
deactivate the current Working Set and
activate this WS.
On Change Change'Soft Key |If the Alarm Mask is visible, hide event on |Change Soft Key Mafsk re-
Soff Key Mask |Mask-command |the current Soft Key Mask and a show event |sponse. If this mask]is visible,
on the new Soft Key Mask. VT Status message.
On [Change Change Attribute |For behaviour see other change com- Change Attribute rgsponse. If
Attfibute command mands above. change affects visiblle masks,
VT Status message.
Table B.6 — Alarm Mask attributes and record format
Attribute Size |Rangeor| Record -
Name AID Type (bytes) | Value byte Description
Object ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.
Type [0] Integer =2 3 Object Type = Alarm Mask
Background 1 Integer 0—255 4 Background colour.
colour
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Table B.6 (continued)

Attribute Size |Rangeor| Record N
Name AID Type (bytes) | Value byte Description
Soft Key Mask 2 Integer 2 0—65534,] 5—6 |ObjectID of a Soft Key Mask associated
65535 with this Alarm Mask. Whenever this

Alarm Mask is displayed, the associated
Soft Key Mask is also displayed. If the
NULL is used, there are no Soft Keys asso-
ciated with this Alarm Mask and the Soft
Key designators should be cleared.

Priority 3 Integer 1 0—-2 7 Priority of this alarm as follows:

0 = High, operator is in danger or @ixgent
machine malfunction

1 = Medium, normal alarmymachine is
malfunctioning

2 = Low, information.only

Acoustic signal| 4 Integer 1 0-3 8 Acoustic signal. 0(="highest priority,
1 = medium prierity, 2 = lowest priorityj
3 = none (siléent).

Number of pb- Integer 1 0—255 9 Number<of objects to follow even if zero
jects to follpw Each of these objects is “contained” in
this’Alarm Mask. Each object consists of
6 bytes: two (2) for Object ID and four (#)
for location.

Number of Integer 1 0—255 10 Number of Macro references included eyen
macros to if zero. Each Macro reference consists of
follow 2 bytes: one for event ID and one for Macro

ID. Whenever the indicated event occurs,
the associated Macro is executed.

VT version 5 and later: A reference to a
Macro with 16-bit Object ID shall countfas

2 macro references within the context df
this attribute.

Repeat: Integer 2 0—65534 | 11 + ob- |ObjectID of an object contained in this

{Object ID} ject*6 |mask (see A.1.3). List all objects before
listing macros.

{X Locatior}} Signed 2 -32768 | 13 + ob- |Relative X location of the top left cornerfof

integer to ject*6 |the object (relative to the top left corney of
+32767 the Alarm Mask).
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Table B.6 (continued)
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Attribute Size |Rangeor| Record -
Name AID Type (bytes) | Value byte Description
{Y Location} Signed 2 -32768 | 15+ ob- |Relative Y location of the top left corner of
integer to ject*6 |the object (relative to the top left corner of
+32767 the Alarm Mask).
Repeat: Integer 1 0—255 | 11 + (No. |(List these after all objects have been
{Event ID} ob- listed.)
i *
jects*6)... 8-bit Macro Object ID reference: Event ID
ofevent ty 1% thatcausesthisMpcro to
execute.
16-bit Macro Object ID referencg (only for
VT version 5 and later): Event II) of event
type that causes this.Macro to efxecute or
OxFF (see 4.6.22,8)
{Micro ID} Integer 1 0—255 | 12 + (No. |8-bit Macro Qbject ID referencej Macro ID
ob- of the Macro to execute.
jects*6)... . .
16-bit.Macro Object ID referencg (only for
VT version 5 and later): Low byte or high
byte-of Macro ID of the Macro tqd execute
(See 4.6.22.3)
B.4 Container object
Thg Container object is used to group objects for the purpose of moving, hiding or sharing the group. A
confainer is not a visible object, only a logical grouping of other objects. Unlike masks, contaipers can be
hidglen and shown at run-time under Working Set control. The Container object has defined] size limits
to assist in determining when other objectsqare overlaid with the container. See Table B.7 angl Table B.8.
Allgwed commands:
— |Hide/Show Object command;
— |Change Child Location cqmmand;
— | Change Child Positiomcommand;
— |Change Size command;
— | Get Attribute-Value message.
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Table B.7 — Container events

Event Caused by VT behaviour Message
On Show Show command |Draw the contained objects in the order Hide/Show Response but only
on this object listed. Refresh parent mask. if triggered by Hide/Show
even if the con- command
tainer is already
visible.
On Hide Hide command on | Redraw the object with the mask’s back- Hide/Show Response but only
this object even |ground colour. Refresh parent mask. if triggered by Hide/Show
if the container is command
already hidden.
On Refresh Any action that  |Redraw objects in the container that have —
causes a show or |become corrupted.
hide on a child,
grandchild etc.
object.
On Change Change Child Lo- |Draw child object at current location in Change Child Location re-
Child Locatfion |cation command |background colour to erase it. Refresh con- |sponse
tainer (to redraw child object or objects).
On Change Change Child Po- |Draw child object at current location in Change Child Position response
Child Positfon |sition command |background colour to erase it. Refresh cou-
tainer (to redraw child object or objects).
On Change pize |Change Size com- |Draw child objects at current location in Change Size response
mand background colour to erase them¢ Refresh
container (to redraw child object or objects).

Table B.8 — Container attributes and record format

Mo [ [ aype [ (i TRynee ] Tocord
Object ID Integer 2 065534 1-2 Object identifier. Shall be unique within
the object pool.
Type [0] Integer 1 =3 3 Object Type = Container
Width [1] Integer 2 0—65535 4—5 |Maximum width of the container’s area

in pixels. Objects or portions of objects
outside the defined area are clipped.

Height [2] Integer. 2 0—65535 6—7 |Maximum height of the container’s area
in pixels. Objects or portions of objects
outside the defined area are clipped.

Hidden [3] Boolean 1 Oor1l 8 0 = FALSE, 1 = TRUE. Indicates whetherjor
not this container and its child objects qre
hidden (not displayed). (TRUE = Hidden
Number of pb= Integer 1 0—255 9 Number of objects to follow even if zero
jects to foll avTva Each ofthese oghiectsis “contained’in fhis

object. Each object consists of 6 bytes: two
(2) for Object ID and four (4) for location.

Number of Integer 1 0—255 10 Number of Macro references included even
macros to if zero. Each Macro reference consists of
follow 2 bytes: one for event ID and one for Macro

ID. Whenever the indicated event occurs,
the associated Macro is executed.

VT version 5 and later: A reference to a
Macro with 16-bit Object ID shall count as
2 macro references within the context of
this attribute.
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Table B.8 (continued)

Attribute Size |Rangeor| Record -
Name AID Type (bytes) | Value byte Description
Repeat: Integer 2 0—65534 | 11 + ob- |Object ID of an object contained in this
{Object ID} ject*6 |container (see A.1.3). List all objects before
listing macros.
{X Location} Signed 2 -32768 | 13 + ob- |Relative X location of the top left corner of
integer to ject*6 |the object (relative to the top left corner of
+32767 the Container object).
{Y Leeationt Signed 2 32768——15-+ob—Relative-Ylocation-ofthetepleff corner of
integer to ject*6 |the object (relative to the topeft corner of
+32767 the Container object).
Repeat: Integer 1 0—255 | 11 + (No. |(List these after all objects havq been
{Evlent ID} ob- listed.)
3 *
jects6)... 8-bit Macro ObjectID reference] Event ID
of event type that causes this Mpcro to
execute.
16-bit Macro Object ID referencg (only for
VT véersion 5 and later): Event I:Lof event
type.that causes this Macro to efxecute or
OXFF (see 4.6.22.3)
{Mgcro ID} Integer 1 0—255 | 12 + (No: |8-bit Macro Object ID reference{ Macro ID
ob~ of the Macro to execute.
jects*6)... . .
16-bit Macro Object ID referencg (only for
VT version 5 and later): Low byte or high
byte of Macro ID of the Macro td execute
(see 4.6.22.3)

B.§ Soft Key Mask object

The Soft Key Mask is a Container objéct that contains Key objects, Object Pointer objects, ¢r External
Object Pointer objects. The pointer objects (see 4.6.11.5, 4.6.11.6) can only resolve to a NULjobject or a
Keylobject. Keys are assignedto-physical Soft Keys in the order listed. It is allowable for a Sofft Key Mask
to dontain no Keys in orderthat all Soft Keys are effectively disabled when this mask is actlivated. See
e B.9 and Table B.10;

A common implemenitation, which was not clearly defined until VT version 4 and later, is that pointers
e NULL Object)ID reserve a Soft Key position (the remaining Soft Keys do not move pp and the
trailing Soft Keys ¢an be navigated to). Pointers to NULL that are at the end of the list of Soft Keys shall
notjbe displayed. They should not be considered for paging. The paging requirements can be dynamic at
runttime based if pointer values are changed to and from NULL (see 4.5.3.5).

Allowed commands:

— Change Background Colour command;
— Change Attribute command;

— Get Attribute Value message.
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Table B.9 — Soft Key Mask events

Event Caused by VT behaviour Message
On Show The mask becom- |Draw child objects in the order they are —
ing visible on the |listed in the Soft Key Mask.
display.
On Hide The mask being — —
removed from the
display.
On Change Change Back- If the Soft Key Mask is visible, fill area with |Change Background Colour
Backgroun I Bt ottird-Cotottr La\.}\sx otthrdcototrand-draw-chitd ulujct.to Tesponse
Colour command in the order they are listed.
On Change Change Attribute |For behaviour, see Change Background Change Attribute response
Attribute command Colour command.
Table B.10 — Soft Key Mask attributes and record format
Attribute Size |Rangeor| Record P
Name AID Type (bytes) | Value byte Desgription
Object ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.
Type [0] Integer =4 3 Object(Type = Soft Key Mask
Backgroung 1 Integer 0—255 4 Background colour. The Key object has
colour its;own background colour attribute that
overrides this attribute.
Number of pb- Integer 1 0—255 5 Number of objects to follow even if zero
jects to follpw Each of these objects is “contained” in this
Soft Key Mask.
Number of Integer 1 0—255 6 Number of Macro references included eyen
macros to if zero. Each Macro reference consists of
follow 2 bytes: one for event ID and one for Macro
ID. Whenever the indicated event occurg,
the associated Macro is executed.
VT version 5 and later: A reference to a
Macro with 16-bit Object ID shall countjas
2 macro references within the context df
this attribute.
Repeat: Integer 2 0—65534 | 7 +ob- |ObjectID of an object contained in this
{Object ID} ject*2... |mask (see A.1.3).
Repeat: Integer 1 0—255 7 + (No. |(List these after all objects have been
{Event ID} ob- listed.)
i *
jects*2)... 8-bit Macro Object ID reference: Event ID
of event type that causes this Macro to
execute.
16-bit Macro Object ID reference (only for
VT version 5 and later): Event ID of event
type that causes this Macro to execute or
OxFF (see 4.6.22.3)
{Macro ID} Integer 1 0—255 | 8+ (No. |8-bit Macro Object ID reference: Macro ID
ob- of the Macro to execute.
jects*2)... . .
16-bit Macro Object ID reference (only for
VT version 5 and later): Low byte or high
byte of Macro ID of the Macro to execute
(see 4.6.22.3)
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The Key object defines the designator and key code for a Soft Key. Any object located outside of a Soft
Key designator is clipped. See Table B.11 and Table B.12.

Allowed commands:

Change Background Colour command;

Select Input Object command (VT version 4 and later);

— Chanaca Child 1l ocatinn ~na o0 d-
Chanse Childbocationcommand;
— |Change Child Position command;
— |Change Attribute command;
— | Get Attribute Value message.
Table B.11 — Key events
Event Caused by VT behaviour Message
On Key Press |Operator pressing — Soft Key Activation message
the Soft Key
On Key Release |Operator releas- — Soft Key Activation [message
ing the Soft Key
On [Change Change Back- If the key is visible, fill area with back- Change Background Colour
Badkground |ground Colour ground colour and draw child objects in the |response
Colpur command order they are listed.
On [Change Change Child Lo- |Draw child obje¢¥at current location in Change Child Locatjon re-
Child Location |cation command |background-colour to erase it. Refresh sponse
Key Desighator (to redraw child object or
objects).
On Change Change Child Po- |Drawychild object at current location in Change Child Positi¢gn response
Chilld Position |sition command [background colour to erase it. Refresh
Key Designator (to redraw child object or
objects).
OnChange Change Attribute |For behaviour see other change com- Change Attribute rdsponse
Attfibute command mands above.
On [[nput Field |Selecthiput The VT shall provide some way for the Select Input Object fesponse or
Selgction Object command |operator to recognize that the Key objectis |VT Select Input Obj¢ct message
Or, Operator selected (has focus).
navigates to Key
object
On [[nput Field |Select Input — Select Input Object fesponse
De{sélection |Object command or VT Select Input (bject
OI' OpPETdiol
navigates off Key
object
Table B.12 — Key attributes and record format
Attribute Size |Rangeor| Record .
Name AID Type (bytes) | Value byte Description
Object ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.
Type [0] Integer =5 3 Object type = key
Background 1 Integer 0—255 4 Background colour.
colour
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Table B.12 (continued)

Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Key code

Integer

1

1-255

5

VT reports this code in the Soft Key Acti-

vation message.

NOTE Key code zero (0) is reserved for
use for the ACK means.

Number of ob-
jects to follow

Integer

0—255

Number of objects to follow even if zero

Each of these objects is “contained” in this

1o VRS o 1 1o = e £ 1 b=
UDJCLL. LALIT UUJTLLU LUIISISTS UT'U Uy LTS,

(2) for object id and four (4) for location.

(0]

Number of
macros to
follow

Integer

0—-255

Number of Macro references included e
if zero. Each Macro reference eonsists o
2 bytes: one for event ID and ene for Mal
ID. Whenever the indicatéd,event occur
the associated Macro is executed.

VT version 5 and later: A reference to a
Macro with 16-bit-Object ID shall count
2 macro referéneés within the context d
this attribute,

en
[
Cro

b

—

Repeat:
{Object ID}

Integer

0—65534

8 + ob-
ject*6

ObjectIDof an object contained in this
key (see/A.1.3). List all objects before
listing macros.

{X Locatiorf}

Signed
integer

— 32768
to
+32767

10 + ob-
ject*6

Relative X location of the top left corner
the object in VT pixels (relative to the tg
left corner of the Soft Key designator).

of
p

{Y Locatior}}

Signed
integer

-32768
to
+32767

12+ ob-
ject*6

Relative Y location of the top left corner
the object in VT pixels (relative to the tq
left corner of the Soft Key designator).

of

Repeat:
{Event ID}

Integer

0-255

8 + (No.
ob-
jects*6)

(List these after all objects have been
listed.)

8-bit Macro Object ID reference: Event I
of event type that causes this Macro to
execute.

16-bit Macro Object ID reference (only fi
VT version 5 and later): Event ID of ever
type that causes this Macro to execute ¢
OxFF (see 4.6.22.3)

=]
~ =

{Macro ID}

Integer

0—255

9 + (No.
ob-
jects*6)

8-bit Macro Object ID reference: Macro
of the Macro to execute.

16-bit Macro Object ID reference (only fi
VT version 5 and later): Low byte or hig

D

byte of Macro ID of the Macro to executg

v =)
=

(see 4.6.22.5)

B.7 Button object

The Button object defines a button control. This object is intended mainly for VTs with touch screens
or a pointing method but shall be supported by all VTs. Alternatively, if a touch screen or a pointing
method is not supported, the VT shall provide a means for navigating to the Button object (or objects)
(see 4.6.17). The Working Set can determine if the VT supports touch screen or pointing devices by
using a Get Hardware message. When the Button object is activated, the VT sends a Button Activation
message to the Working Set Master.

The VT shall indicate when a Button is selected (has focus), pressed or latched depending on the options

attribute.
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The Button consists of the Button Area, the Button Face, and the Button Border.

— The Button Area is the area which is defined by the Button object width and height attributes.

— The Button Face is the area which contains the Background colour and into which the designer can

o o

(g}

o o

(g}

implement child objects. Child objects are clipped to the width and height of the Button Face [see
Figure B.1 (Options — Bit 5 = FALSE)]. The Button Face is 8 pixels smaller (in both width and height)
than the Button Area, unless the Options—No border bit is set to TRUE, in which case the Button
Face is extended to be equal to the Button Area.

The Button Borderisa VT proprietary 8-pixel area which contains pixels generally rendered from

€ border colour attribute. 4 € button 15
[see Figure B.1 (Options — B1t 5 FALSE)] Presentation of the border colour shafacteristics
(transparency, hue, saturation and brightness) is VT proprietary, possibly using eolours|not within
the standard colour palette. Asaresult, the position of the button face, within thebotnding rectangle
defined by the button width and height, is VT proprietary. The Button Border can be hidden by
setting the Options — Suppress border bit to TRUE. The Button Border can beeliminated by setting
the Options — No border bit to TRUE. See Table B.13 and Table B.14.

a b a b d

|

I INCREAI

CE RATE

Button Area is determined by width and height attributes.
Button Face is 8 pixels smaller in both widths andheight.
Button Face offset is VT proprietary (0,0) <-effset < (8,8).
Objects do not fit; the Button Face is clipped.

Figure B.1 — Buttenéxamples with border (Options — Bit 5 = FALSE)

a b d
V- e
ERATI(

E LED

Butten Area is determined by width and height attributes.

Buttom Face s 8 pixetssnmatter imbotirwidthsamd reigit:
Button Face offset is (0,0).
Objects do not fit; the Button Face is clipped.

Figure B.2 — Button examples no border (Options — Bit 5 = TRUE)

Allowed commands:

Enable/Disable Object command (VT version 4 and later);
Select Input Object command (VT version 4 and later);

Change Background Colour command;
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Change Size command;

Change Attribute command;

Change Child Location command;

Change Child Position command;

Get Attribute Value message.

Table B.13 — Button events

De-selection

Object command
or operator nav-
igates off Button
objectorasa
result of a disable
event

or VT Select Input Object

Event Caused by VT behaviour Message
On Enable Enable/Disable Mark the Button object enabled. If dis- Enable/Disable Obje¢t.ve-
command played, operator can navigate to it. sponse
On Disable Enable/Disable |Mark the Button object disabled. Even if Enable/Disablé @bject re-
command displayed, the operator cannot select this |sponse
object. VT shall make it clear to the opera-
tor that the Button object is disabled.
On Input Figld |Select Input The VT shall provide some way for the op- |SeléctThput Object responsg or
Selection Object command |erator to recognize that the Button objectis|V.T Select Input Object messfage
or operator nav- |selected (has focus).
igates to Button
object
On input Fipld |Select Input — Select Input Object responsg

On Key Preps

Operator activat-
ing the Button or
Change Attribute
command chang-
ing the current
Button state for
latchable Buttons

If Operator activates the Buft-

ton, send Button Activation|

On Key Rel¢ase

Operator releas~
ing the Button or
Change Attribute
command’chang-
ing the'cutrent
Button/'state for
latehable Buttons

If Operator releases the Butf

ton, send Button Activation

On Change

-y

€hange Back-

oround Colour

If the Button is visible, fill area with back-

Change Background Colour

Backgroun
Colour

command

ground colour and draw child objects in the
order they are listed.

response

On Change Size

Change Size com-
mand

Draw child objects at current location in
background colour to erase them. Refresh
parent mask.

Change Size response

On Change
Child Location

Change Child Lo-
cation command

Draw child object at current location in
background colour to erase it. Refresh But-
ton (to redraw child object or objects).

Change Child Location re-
sponse

On Change Change Child Po- |Draw child object at current location in Change Child Position response
Child Position |sition command |background colour to erase it. Refresh But-

ton (to redraw child object or objects).
On Change Change Attribute |For behaviour, see other change com- Change Attribute response
Attribute command mands above.
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Table B.14 — Button attributes and record format

Attribute

Name AID

Size
(bytes)

Range or
Value

Record
byte

Description

Object ID

2

0—65534

1-2

Object identifier. Shall be unique with-

in the object pool.

Type [0]

=6

Object Type = Button

Width 1

0—65535

Maximum width of the Butt
in pixels.

on’s area

Height 2

0—65535

Maximum height of the Button’s area

in pixels.

Badkground 3
colpur

0—255

Background colour.

Border colour

0—255

Border colour.

Key Code 5

0—255

10

VT reports thigcode in the Button

Activationmessage.

Options 6¢

Bitmask

0,1,3a

0—63b

11

TRUE ) or FALSE (0).
Bit 0= If TRUE, the Button i

able” and remains pressed ulntil the

next activation. If FALSE, th
momentary. This bit cannot
during runtime by a Change
command. Any change in th
be ignored by the VT.

Bit 1 = Current Button state
able Buttons. 0 = released, 1
This attribute is ignored for
tary Buttons. Bit 2 = Suppre
If FALSE, VT draws the prop
border. If TRUE, no border i

drawn (even when pressed romentar-

“latch-

e Button is
be changed
Attribute
s bit shall

for latch-
= latched.
momen-
5s border.
rietary
ever

ily or latched) and the area mormally
occupied by the border is alyvays
transparent.b
a  |VTversion 3 and prior.
b |VT version 4 and later
¢ | This AID is present in\V.T version 4 and later.
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Table B.14 (continued)

Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Bit 3 = Transparent Background. If
FALSE, the Button’s interior back-
ground is filled using the background
colour attribute. If TRUE, the Button’s
background is always transparent
and the background colour attribute
is not used.b

Bit 4 = Disabled. If FALSE, the Butto
is enabled and can be selected-and
activated by the operator. If TRUE,
the Button is drawn disabled- (meth¢d
proprietary to VT) andrdt,¢cannot be
selected or activated by the operatof.b

Bit 5 = No bordenIf FALSE, the Buttpn
Border area isused by the VT as
described iBit'2. If TRUE, Bit 2 is
ignored therefore no border is ever
drawn (even when pressed momen-
tarjly<or latched) and the Button Fage
extends to the full Button Area.b

=}

Bits 6—7 =reserved, set to 0

NOTE By using a momentary Buttopn,
in combination with bits 2, 3, and 5 and
by modifying the Button appearanc¢
in real time, a Working Set can creatfe
“radio button” type behaviour betwgen
several Button objects.

Number of
jects to foll

Integer

0255

12

Number of objects to follow even if
zero. Each of these objects is “con-
tained” in this object. Each object
consists of 6 bytes: two (2) for Obje
ID and four (4) for location.

—+

Number of
ros to folloy

nac-

Integer

0—255

13

Number of Macro references includqd
even if zero. Each Macro reference

consists of 2 bytes: one for event ID
and one for Macro ID. Whenever the
indicated event occurs, the associat¢d
Macro is executed.

VT version 5 and later: A reference
to a Macro with 16-bit Object ID shall
count as 2 macro references within the
context of this attribute.

Repeat:
{Object ID}

Integer

0—65534

14 + ob-
ject*6

Object ID of an object contained in
this Button (See A.1.3). List all objects
before listing macros.

{X Location}

Signed
integer

-32768
to
+32767

16 + ob-
ject*6

Relative X location of the top left cor-
ner of the object in VT pixels (relative
to the top left inner corner of the
Button). Objects or portions of objects
outside the inner border are clipped.

a

b

C

VT version 3 and prior.
VT version 4 and later

This AID is present in VT version 4 and later.
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Table B.14 (continued)

Attribute Size |Rangeor| Record N

Name AID Type (bytes) | Value byte Description

{Y Location} Signed 2 -32768 18 + ob- |Relative Y location of the top left cor-

integer to ject*6  |ner of the object in VT pixels (relative
+32767 to the top left inner corner of the

Button). Objects or portions of objects
outside the inner border are clipped.

Repeat: Integer 1 0—255 | 14 + (No. |(Listthese after all objects have been

{Event ID} objects*6) |listed.)

8-bit Macro Object ID referehce: Event
ID of event type that causes [this Macro
to execute.

16-bit Macro Object’ID refergnce (only
for VT version{ and later): Event ID of
event typelthat causes this §acro to

execute onOxFF (see 4.6.22.B)

{Mgcro ID} Integer 1 0—255 | 15+ (No. |8-bit:Macro Object ID referepce: Macro
objects*6) |ID ofthe Macro to execute.

16-bit Macro Object ID refergnce (only
for VT version 5 and later): lLow byte or
high byte of Macro ID of theMacro to
execute (see 4.6.22.3)

a VT version 3 and prior.

b |VT version 4 and later

¢ |This AID is present in VT version 4 and later.

B.§ Input field objects

B.8.1 General

There are four types of input field: Boolean, String, Number, and List. No border shall be drajwn around
anylinput field by the VT.

Inptit Boolean, Input String object, Input Number and Input List objects have similar relationships,
conpmands and events.and they are listed here. The attributes for each object differ.

Inplit objects have'three states:
a) |hidden.(not displayed);

b) [shewaand enabled (displayed and able to accept input);

c shaum-and - dicablad (dicunlauad bt ot Shlo £0 Socnnt 1)
SHEOWHaHtaiSaoreaaiSpPraycaotthotapiecoaceeprinptts-

Input field objects do not have a show/hide attribute. In order to hide an input field object, it can be
contained by a Container object or Object Pointer object. See Table B.15 to Table B.20.

Allowed Commands (see B.8.5):

— Enable/Disable Object command;
— Select Input Object command;

— ESC command;

— Change Background Colour command (excluding Input List object);
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Change Attribute command;

Change Size command;

Change Numeric Value command (excluding Input String object);

Change String Value command (Input String object only);

Get Attribute Value message.

Table B.15 — Input events

De-selectio

Object command
or operator nav-
igates off input
field or as a result
of a disable event

Event Caused by VT Behaviour Message
On Refresh See Data Mask Redraw this object. —
refresh for caused
by conditions
On Enable Enable/Disable |Mark the input object enabled. If displayed, |Enable/Disable’Object Re-
Object command |operator can navigate to it. sponse
On Disable Enable/Disable |Mark the input object disabled. Even if Enable/Disable Object Re-
Object command |displayed, the operator cannot select this |spanse
object for input. VT shall make it clear to
the operator that the input field is disabled.
On Input Figld |Select Input The VT shall provide some way for the Select Input Object respons¢ or
Selection Object command |operator to recognize that the input fieldis |VT Select Input Object message
or operator navi- |selected (has focus).
gates to input field
On Input Figld |Select Input — Select Input Object respons¢ or

VT Select Input Object message

On ESC Operator aborts |If the input,object is not enabled for real VT ESC message or ESC re-
input using ESC  |time editing,then revert the value of the sponse (see 4.6.17).
key or Working |object to the value before operator began
Setsends an ESC |the jnput. (See 4.2, data input, real time
command editing).
Redraw this object. Refresh parent object.
On Change Change Back: If the input field is visible, fill area with Change Background Colour
Backgrounfl |ground Coleur background colour and redraw the object |Response
Colour command with the new background colour.
On Change ChangedNumeric |Ifinput object is displayed, redraw object |Change Numeric Value re-
Value Valieicommand |with new value. Refresh parent object. sponse or Change String Vajue
o0rChange String response
Value command
On Entry O CP\(‘ CltUl oav ;lls ‘V’T uydatuo thb ‘VAV,UI ]l\;lls S\,t \A4 ;th IICVV va}u\,. ‘V’T Chouns\, lk‘Iulllbl ;\, ‘v’a}u\,
Value changes by use message or VT Change String
of the ENTER Value message
means regardless
of whether or not
the value changed
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Table B.15 (continued)

Event Caused by VT Behaviour Message
On Entry of Operator saving |Working Set is notified by the “On Entry of —
New Value changes by use of |value” event so no additional notification is
the ENTER means |required on this event.
when value has
changed
On Change Change Attribute |If field is visible, refresh. Change Attribute response.
Attribute command
On Ehange-SizerChange-Size-com—Draw-objectatcurrentlocationinbaek Change-Sizerespoenfe
mand ground colour to erase it. Refresh parent

mask.

B.8.2 Input Boolean object

The Input Boolean object is used to input a TRUE/FALSE type indication fromthe operatdr. This is a
graphical object and the appearance of the indicator when the value is > 0 i5.left to the VT, byt it shall fit
in the square area specified by the width attribute. An example of a Boolean input is a checkpox.

When the value is 0, the object area is the background colour.

When the value is > 0, the VT draws the indicator using the foreground colour on the background colour.

NOTE VT Version 3 and prior have a Value range in the set {0, 1} but do not clarify the presentatipn when the
valye is not in the set {0, 1}, which is possible when using a variable reference. In VT version 4 and later, the TRUE
indikation is shown for any value > 0, and the FALSE indication for the value = 0. When the Input Boolean value is
changed, the VT indicates the state of the Input Boolean:tg the Working Set with a value in the set {0,[1}.

Value 0 Value 1

v

Figure B.3 — Input Boolean examples

TableB.16 — Input Boolean attributes and record format

Attribute Size Range or | Record -
Name AID Type (bytes) Value byte Description

Obiject ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.

Type [0] Integer 1 =7 3 Object Type = Input Boolean

Badkground 1 Integer 1 0—255 4 Background colour.

colpur

Width 2 Iutcgc1 2 8—65535 5—6 Maximmmrwidthamnd hcight ofthe input
field in pixels.

Foreground 3 Integer 2 0—65534 7—8  |Object ID of a Font Attributes object to use

colour for display formatting of this field. The

only useful attribute is the font colour

Variable refer-
ence

4 Integer 2 0—65534,| 9—10 |ObjectID of a Number Variable object in
65535 which to store or retrieve the object’s
value. If this attribute is set to NULL, the
value is stored directly in the value attrib-
ute instead.

a VT version 4 and later.
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Table B.16 (continued)

Attribute
Name

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Value

Integer

1

0,1-255

11

Value of the input field. 0 for FALSE or >
for TRUE. Used only if variable referenc
attribute is NULL.

0
e

Enabled

Integer

Oor1l

12

Current state of object.
0 = Disabled, 1 = Enabled

Number of
macros to

Integer

0—-255

13

Number of Macro references included even

fgora Daoch Mooy waforancn concicte o
ot T Cr O e e TeT

follow

COTTrSTST50

2 bytes: one for event ID and one for Mal
ID. Whenever the indicated eventoccur
the associated Macro is executed!

VT version 5 and later: A reference to a
Macro with 16-bit ObjectdB-shall count
2 macro references within the context g
this attribute.

Repeat:
{Event ID}

Integer

0—255

14...

(List these after-alLobjects have been
listed.)

8-bit Macro‘Object ID reference: Event I
of eventtype that causes this Macro to
execute

16:bit Macro Object ID reference (only fi

WT version 5 and later): Event ID of event

type that causes this Macro to execute
OxFF (see 4.6.22.3)

O

pr

r

{Macro ID}

Integer

0—255

15...

8-bit Macro Object ID reference: Macro
of the Macro to execute.

16-bit Macro Object ID reference (only fi
VT version 5 and later): Low byte or hig
byte of Macro ID of the Macro to execut
(see 4.6.22.3)

D

a  VTvers

on 4 and later.

B.8.3 Input String object

This object is used to input-acharacter string from the operator. Displayable characters are show
0 Table K.8. Several special formatting characters are permitted in the Input String ob

Table K.2

value and 4hall be properly interpreted by the VT, as specified (see 4.6.19.6).

Table B.17 — Input String attributes and record format

h in
ject

Attribute Size |Range or| Record -
Name AID Type {bytesj—Value byte Description

Object ID Integer 2 0—65534 1—2  |Object identifier. Shall be unique within the
object pool.

Type [0] Integer =8 3 Object Type = Input String object

Width 1 Integer 0—65535 4—5 |Maximum width of the input field in pixels.
Objects or portions of objects outside the
defined area are clipped.

a VT version 3 and prior.

b VT version 4 and later.

C  For VT version 3 and prior, if the Variable reference is not NULL, the Length attribute shall be set to 0.
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Table B.17 (continued)

Attribute

Name AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Height 2

Integer

2

0—65535

6—7

Maximum height of the input field
Objects or portions of objects outs
defined area are clipped.

in pixels.
ide the

Background 3
colour

Integer

0—-255

Background colour. Used only if th

parent” bit in the options attribute is cleared.
To be applied in the complete rectangle spec-

ified by Width and Height.

e “trans-

Fort attrib- 4
utep

Integer

0—65534

Object ID of a Font Attributes obje
for display formatting of thisfield

Ct to use

Inpjut attrib- 5
utep

Integer

0—65534,
65535

Object ID of an Input Attributes ob
Extended Input Attributes object t
character string validation or NUL
validation.

A referenced.Input Attributes obje
Extended Jnput Attributes object s
the same'type as the string value

Variable), in that both shall be eith
string, or a WideString. If they are
same type no validation shall be p

The indicated object and the Value
the indicated object is an Input Att|

object and the Value is an 8-bit string, or if the

indicated object is an or Extended
tributes object and the Valueisa W

lor String

ject or
o use for
L for no

ct or or
hall be of

er an 8-bit
not of the
brformed.

match if
ributes

nput At-
ideString.

Options 6

Bitmask

0—34

0—7b

13

Logical bits to indicate options. 1 3

Bit 0 = Transparent. If TRUE, the input field is

displayed with background showi
instead of using the background c
attribute.

Bit 1 = Auto-Wrap. If TRUE, Auto-V
rules apply (see 4.6.19.5)

Bit 2 = Wrap on Hyphen. If TRUE, 4
ping can occur between a hyphen
the following character (see 4.6.19
on Hyphen is a modifier to the Aut
option and is applied only if the Ay
option is TRUE and ignored if the /
option is FALSE. b

F TRUE.

hg through
lour

Vrapping

Auto-Wrap-
[2D16) and
.5). Wrap
p-Wrap
to-Wrap
Auto-Wrap

Varifiable tefer- 7
ende

Integer

0—65534,
65535

14—15

Object ID of a String Variable objeq
to store or retrieve the object’s va

tin which
ue. If this

attribute is set to NULL, the stringis stored

directly in the value attribute instead. If this
attribute is not NULL (< 65534) the Length
and Value attributes are not used.c

VT version 3 and prior.

VT version 4 and later.

For VT version 3 and prior, if the Variable reference is not NULL, the Length attribute shall be set to 0.
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Table B.17 (continued)

Attribute Size |Range or| Record

Name AID Type (bytes) | Value byte Description

Justification 8 Integer 1 0—2a 16 Field justification. Indicates how the text
string is positioned within the field defined
by width and height. See 4.6.19.1.

Horizontal Justification Value of Bits 0 — 1
0 = Position Left

1 = Position Middle
2 = Position Right
3 = Reserved

0—15b

Vertical Justification Value of Bits 2.&\3b
0 = Position Top

1 = Position Middle

2 = Position Bottom

3 = Reserved

During data input of thissobject, the VT
designer can choosé.to suppress justificatjon
until the field is closed after input

Length Integer 1 0—255 17 Maximum fixed)length of the Input String
object value/in bytes. This can be setto 0 if a

variablesreference is used. When variable fef-
erenge is used, its variable shall not exceedl
255 bytes, since the length attribute of the
Input String object Value command (H.18)|is
only one byte.

Value String | Length 18.%\ |Value of the input field. Used only if variable
reference attribute is NULL.

This attribute shall have the size indicated by
the Length attribute — even if a variable r¢f-
erence is used. Pad with spaces as necessary
to satisfy length attribute. The text can be
either 8-bit or WideString (see 4.6.19.7). The
string type (8-bit/WideString) shall not bg
changed by the VT, however the Working et
can cause the type to change from an 8-bit
String to a WideString or vice versa.

Enabled [9]b | Integer 1 Oor1l | Depends |Current state of object. 0 = Disabled,
onsize |1 =Enabled

of value

attribute

a VT versjon 3 and.prior.
b VT versjon 4arnd later.

C  For VT yersion 3 and prior, if the Variable reference is not NULL, the Length attribute shall be set to 0.
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Table B.17 (continued)

Attribute Size |Rangeor| Record N
Name AID Type (bytes) | Value byte Description
Number of Integer 1 0—255 | Depends |Number of Macro references included even
macros to onsize |ifzero. Each Macro reference consists of
follow of value |2 bytes: one for event ID and one for Macro
attribute |ID. Whenever the indicated event occurs, the
associated Macro is executed.
VT version 5 and later: A reference to a
Macro with 16-bit Object ID shall count as 2
macro references within the contgxt of this
attribute.
Repeat: Integer 1 0—255 | Depends |(List these after all objects have bgen listed.)
{EventID} O SIZ€ g hit Macro Object IDmeference: Eyent ID of
of value .
attribute |€Vent type that causesthis Macro fo execute.
16-bit Macro Object ID reference (pnly for VT
version 5 and-later): Event ID of event type
that causes.this Macro to execute ¢r OxFF
(see 4.6.22:3)
{Micro ID} Integer 1 0—255 | Depends |8-bit Mdcro Object ID reference: Macro ID of
onsize |theMacro to execute.
a(‘)cfc:i?)llilfe 16-bit Macro Object ID reference (pnly for
VT version 5 and later): Low byte ¢r high
byte of Macro ID of the Macro to execute
(see 4.6.22.3)

VT version 3 and prior.
VT version 4 and later.

For VT version 3 and prior, if the Variable referérice is not NULL, the Length attribute shall be set to 0.

B.84 Input Number object

Thi} object is used to format, display and change a numeric value based on a supplied intege
VT phall use the following equation to format the displayed value, even if the value is outsid

max range:

Dep

The

Wh
acc

Displayed value = (3zalue attribute + Offset) x Scaling Factor

ending on the{'Options” attribute in Table B.18, displayed values are either truncated or
the[number of decimals specified in the “Number of decimals” attribute.

VT should implement double precision operations to minimize rounding errors.

value. The
e the min/

rounded to

en the operator presses the Enter means, to close the input object after data input, the VT shall only
ppt-the new value if the following equations are true:

Scaled max value = (Max value + Offset) x Scaling Factor

Scaled min value = (Min value + Offset) x Scaling Factor

Scaled min value < new value < Scaled max value

If the above equations are not true the VT shall ignore the Enter means and keep the input object open

for data input.

If the above equations are true the VT sets the value attribute of the input number object or the
referenced numeric value object according to the following equation:

Value attribute = (new value/Scaling Factor) — Offset
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NOTE

While the operator is not allowed to enter values outside the min/max range, the Working Set is

allowed to set any value either by pool upload or by the Change Numeric Value command.

Table B.18 — Input Number attributes and record format

Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Object ID

Integer

2

0—65534

1-2

Object identifier. Shall be unique within the
object pool.

Type

(0]

Integer

=9

Object Type = Input Number

Width

Integer

0—65535

Maximum width of the input field in pixels
Objects or portions of objects outside the
defined area are clipped.

Height

Integer

0—65535

Maximum height of the input field\in pixelq.
Objects or portions of objectsoytside the
defined area are clipped.

Backgroung
colour

Integer

0—255

Background colour. Used only if the “trans
parent” bit in the optiens attribute is clearpd.
To be applied in th€.complete rectangle spgci-
fied by Width and*Height.

Font attrib
utes

Integer

0—65534

Object ID ofa Fent Attributes object to uselfor
display formatting of this field.

Options

Bitmask

0-—72

0—15b

Logical'bits to indicate options. 1 = TRUE.

Bit0.= Transparent. If TRUE, the input fieldl is
displayed with background showing throujgh
instead of using the background colour at-
tribute.

Bit 1 = Display leading zeros. If TRUE, fill l¢ft
to width of field with zeros; justification is|
applied after filling to the width of the fiel
with zeros.

Bit 2 = Display zero as blank if this bit is
TRUE. When this option bit is set, a blank
field is displayed if and only if the displaye
value of the object is exactly zero.

Except when the field is blank, the VT shal
always display at least one digit before the|
decimal point. (examples: 2,2, 0,2)

Bit 3 = Truncate. If TRUE the value shall b
truncated to the specified number of deci-
mals. Otherwise it shall be rounded off to ghe
specified number of decimals.b.

jon

Designer should account for a unary minug

il il =H Al
STETrvv ol respetTtoTtatTg 2Cros—antr e

field width.

Variable
reference

Integer

0—65534,
65535

12-13

Object ID of a Number Variable object in
which to store or retrieve the object’s raw un-
scaled value. If this attribute is set to NULL,
the value is stored directly in the value attrib-
ute instead. VT transmits the raw unscaled
value to the Working Set.

a VT version 3 and prior.

b VT Version 4 and later.

¢ Priorto VT version 4, the behaviour was undefined.
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Table B.18 (continued)

Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Value

[14]

Integer

0
to
2732—-1

14-17

Raw unsigned value of the input field before
scaling (unsigned 32-bit integer). Used only
if variable reference attribute is NULL. VT
transmits the raw unscaled value to the

Working Set.

Min value

Integer

to

18-21

Raw minimum value for the input before
scaling. Offset and scaling shall be applied to

2"32—-1

determine the actual minimum yalue.

Mak value

Integer

to
2732—-1

22-25

Raw maximum value for the input.
and scaling shall be applied todete
actual maximum value.

Offset
rmine the

Offset

Signed
Integer

-2"31

2"31-1

26—29

Offset to be applied to.the input va
min/max values (32:bit signed intg

ue and
ger).

Scalle

10

Float

30-33

Scale to be applied to the input valfie and

min/maxwalues.

Nuinber of
dedimals

11

Integer

34

Specifiesnumber of decimals to di
the‘decimal point.

bplay after

Format

12

Boolean

Oorl

35

0 =1se fixed format decimal display
1 = use exponential format ([-]###

where n is set by the number of de
attribute.

' (####.nn)
nnE[+]##)

imals

Justification

13

Integer

0—2a

(0=15b

36

Field justification. Indicates how the number

is positioned within the field defin
width and height. See 4.6.19.1.

Horizontal Justification Value of Bifs 0 — 1

0 = Position Left

1 = Position Middle
2 = Position Right
3 = Reserved

Vertical Justification Value of Bits }
0 = Position Top

1 = Position Middle

2 = Position Bottom

3 =Reserved

During data input of this object, th
designer can choose to suppress jul
until the field is closed after input

bd by

—3b

e VT
Stification

Options'2

[15]P

Integer

37

Logical bits to indicate options. 1

TRUE.

b1t U = Enabled. IT TRUE the object

enabled. If FALSE, the object is disabled.
Bit 1 = real time editing. b If TRUE the value

shall be transmitted to the Workin

Master as it is being changed (see Real Time

in Clause 4.2).

shall be

g Set

a VT version 3 and prior.

b VT Version 4 and later.

¢ Priorto VT version 4, the behaviour was undefined.
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Table B.18 (continued)
Attribute Size |Rangeor| Record -
Name AID Type (bytes) | Value byte Description
Number of Integer 1 0—255 38 Number of Macro references included even
macros to if zero. Each Macro reference consists of
follow 2 bytes: one for event ID and one for Macro

ID. Whenever the indicated event occurs, the
associated Macro is executed.

VT version 5 and later: A reference to a Macro
with 16-bit Object ID shall countas 2 macro
references within the context of this attribjite.

Repeat: Integer 1 0—255 39... (List these after all objects have beenlistefl.)
{Event ID}

8-bit Macro Object ID reference: Event ID df
event type that causes this Magroto execufe.

16-bit Macro Object ID reféxence (only for YT
version 5 and later): EventD of event type
that causes this Macpe,to execute or OxFF
(see 4.6.22.3)

{Macro ID} Integer 1 0—255 40... |8-bit Macro Object'ID reference: Macro ID ¢f
the Macro to execute.

16-bit Mdcro Object ID reference (only for
VT version 5 and later): Low byte or high
byteof‘Macro ID of the Macro to execute
(seed.6.22.3)

a VT vers]on 3 and prior.
b VT Vers|on 4 and later.

¢ Prior to|VT version 4, the behaviour was undefined.

put List object

one object from the set. The object to shew is determined by the Value attribute or a Variable referepce.

plementation and app€arance of the Input List object is proprietary to the VT. For exaniple,
a simple implementation of the~Input List object could be to display values as the operator mqves
through thee list using +/- keysyA more complex implementation could be to draw a graphical pop-up
list box with a scroll bar fof-moving through the allowable values. In either case, only the current value
shall be digplayed whenthis object is not open for edit. The width and height attributes define the wldth

This object is used>to select an item from a list of objects. The value transmitted to the Working| Set

NOTE I'n 33

e a ariot-with-the-vatae ed to
indicate that no item is chosen. The CF can set the value to 255 for this purpose.

The operator, in the process of selecting a list item, shall not be allowed to set the value to 255.

The operator also shall not be allowed to set the value to an invalid index (an index which is greater
than the number of items in the list minus 1). However, if the list references a number variable, then it
is possible for that number variable to be set by the Working Set or by the operator (by using a different
input object) to a value which is not a valid index for the list.

When a list item is an Object Pointer with a value of NULL or is a Container, and the Container is in the
hidden state, it is considered an empty object. It will still occupy a position in the displayed list, so it can
still be selected by the operator, even though its contents will not be visible.
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When a list item has an Object ID of NULL it is considered an invisible object. It does not occupy a
position in the displayed list and cannot be selected by the operator. However, it is still counted when
determining list indexes and maintains its position in the list even though it is not visible to the operator.

The VT shall not display anything for the selected item in the following cases:
— index value is 255 which means “no item is chosen”;
— index value is invalid (greater than the number of items in the list minus 1);

— selected list item is a no-item placeholder (NULL);

— |selected list item is an Object Pointer with a value of NULL;
— |selected list item is a Container, and the container is in the hidden state.
a / b C
= 1 . . CABCDEFGH
________ | 0: d
W
d 1 —oa o™
/ 1234 .56

ABCDEFGH 2:

T NULL
| DE._II’.I_H

1234 .56 ) 6:

! Object Pointer ;

a  |Input List object ofa specified width and height.
b ]List item pasifion in the List object.
¢ |Objects<eferenced by each List item.

d  [Example of how a list can appear when “Open” for user selection (actual presentation is VT propriptary).

Figure B.Z — Input List object Iist item example

Allowed commands:

— Enable/Disable Object command;
— Select Input Object command;

— ESC command;

— Change Numeric Value command;

— Change Attribute command;
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— Change List [tem command;
— Change Size command;

— Get Attribute Value message.

Table B.19 — Input List events

Event Caused by VT behaviour Message
On Refresh See Data Mask Re-|Redraw this object. —
fresh for caused
by conditions

On Enable Enable/Disable |Mark the input object enabled. If displayed, |Enable/Disable ObjectRe-
Object command |operator can navigate to it. sponse

On Disable Enable/Disable |Mark the input object disabled. Even if Enable/Disable-Object Re-
Object command |displayed, the operator cannot select this |sponse

object for input. VT shall make it clear to
the operator that the input field is disabled.

On Input Field |Select Input The VT shall provide some way for the VT Séelect Input Object messjage
Selection Object command |operator to recognize that the input object

or operator is selected (has focus).

navigates to input

object

On Input Figld |Select Input —
De-selection |Object command
or operator nav-
igates off input VT Select Input Object messpge
objectorasa
result of a disable
event

On ESC Operator aborts |If the input object’isnot enabled for real VT ESC message or ESC re-
input using ESC  |time editing, then-revert the value of the sponse (see 4.6.17).

key or Working |object to the'value before operator began
Set sends an ESC |the input, (See Real Time editing in 4.2.)

command Redrawnthis object. Refresh parent object.
On Change Change Numeric |Ifinput objectis displayed, redraw object |Change Numeric Value re-
Value Value command with new value. Refresh parent object. sponse

(to change the
list index)

On Entry o Operator,saving |VT updates the Working Set with new value | VT Change Numeric Value
Value changes hyuse message

of the ENTER
meansregardless
ofwhether or not
the value (list
index) changed

On Entry of Operator saving |Working Set is notified by the “On Entry of —
New Value changes by use |value” event so no additional notification is
of the ENTER required on this event.

means when
value (list index)

has changed
On Change Change Attribute |If object is visible, refresh. Change Attribute response.
Attribute command
On Change Size | Change Size com- |Draw object at current location in back- Change Size response
mand ground colour to erase it. Refresh parent

mask.
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Table B.20 — Input List attributes and record format

Attribute Size |Rangeor| Record -
Name AID Type (bytes) | Value byte Description

Object ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within the
object pool.

Type [0] Integer =10 3 Object Type = Input List

Width 1 Integer 2 0—65535 4—5 |Maximum width of the input field in pixels.
Objects or portions of objects outside the
defined area are clipped.

Height 2 Integer 2 0—65535 6—7 |Maximum height of the input field|in pixels.
Objects or portions of objects outdide the
defined area are clipped.

Vatfiable ref- 3 Integer 2 0—65534,| 8—9 |ObjectID of a Number Varjable object in

erehce 65535 which to store or retrieye the objelct’s value.
If this attribute is,setto NULL, thelvalue is
stored directly inthe value attribyte instead.

Vallie [4] Integer 1 0—254, 10 Selected listindex of this object. Used only if

255 variable referénce attribute is NUL|L. The cur-
rent listitem chosen or 255 to indigate no item
is chosen. The first item is at index gero (0).

Number of Integer 1 0—255 11 Nuthber of object references to follow. The

listlitems size of the list can never exceed thfis number
and this attribute cannot be changed.

Options [5] | Integer 1 0, 1a 12 Logical bits to indicate options. 1 # TRUE.
Bit 0 = Enabled. If TRUE the object/shall be

0—3b enabled. If FALSE, the object is dispbled.
Bit 1 = real time editing. b If TRUE[the value
shall be transmitted to the Working Set Mas-
ter as it is being changed.
(See Real Time editing in 4.2.)

Number of Integer 1 0—255 13 Number of Macro references inclufled even

magros to if zero. Each Macro reference consjists of

follpw 2 bytes: one for event ID and one fpr Macro
ID. Whenever the indicated event pccurs, the
associated Macro is executed.
VT version 5 and later: A referenc¢ to a
Macro with 16-bit Object ID shall gount as 2
macro references within the contgxt of this
attribute.

a |VT Version'3 and prior.

b |VTXeksion 4 and later.

© ISO 2018 - All rights reserved

113


https://standardsiso.com/api/?name=ea26bb44cd3eef4ccd16098ac71c4b5d

ISO 11783-6:2018(E)

Table B.20 (continued)

Attribute Size |Rangeor| Record -
Name AID Type (bytes) | Value byte Description

Repeat: Integer 2 0—65534,| 14 + ob- |These objects make up the list. NULL is

{Object ID} 65535 ject*2 |ano-item placeholder (invisible object)
(see A.1.3). The Change List Item command
allows objects to be replaced or removed.

Repeat: Integer 1 0—255 | 14 + (No. |(List these after all objects have been listed.)

{Event ID} Lls‘i 8-bit Macro Object ID reference: Event ID of

Items*2) . . e g .

CVCIIl L_ypr; UIdl CAUSTS LIS IVIdUI'U LU CTACTLUY te.
16-bit Macro Object ID reference (onlyfor|VT
version 5 and later): Event ID of eventtyp¢
that causes this Macro to execute-or’0xFF
(see 4.6.22.3).

{Macro ID} Integer 1 0—255 | 15 + (No. |8-bit Macro Object ID reference: Macro ID|of

List the Macro to execute.
*
[tems™2 16-bit Macro Object(ID reference (only for

VT version 5 and later): Low byte or high
byte of Macro I of the Macro to execute
(see 4.6.22.3).

a VT Vers|on 3 and prior.

b VT Vers|on 4 and later.

B.9 Output field objects

B.9.1 Geperal

There are [three types of output field: string, ntimber, and list. They have similar relationships pnd

behaviour,
Allowed C
Chang
Chang
Chang
Chang
Chang
Get At

114

but have different attributes. See Tablé B.21 to Table B.25.

pmmands (see B.9.4 for Output List object allowed commands):
e Background Colour command;

e Numeric Value command (excluding Output String object);

e String Value commiand (Output String object only);

b Attribute command;

e Size comrhand;

ribute Value message.
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Table B.21 — Output field events

Event Caused by VT behaviour Message
On Refresh See Data Mask Re-|Redraw this object. —
fresh for caused
by conditions
On Change Change Back- If the output field is visible, fill area with Change Background Colour
Background |ground Colour background colour and redraw the object |Response
Colour command with the new background colour.
On Change Change Numeric |If output objectis displayed, redraw object |Change Numeric Value re-
Valpe Yattecommand withrew-vatteRefresh pat ent ubjcut. Sponseot C}lausc S ring Value
or Change String response
Value command
On [Change Change Attribute |If output objectis displayed, redraw object |Change Attribute rgsponse
Attfibute command with new value. Refresh parent object.

On Change Size

Change Size com-
mand

mask.

Draw object at current location in back-
ground colour to erase it. Refresh parent

Change'Size respon

be

B.9.2 Output String object

Thip object is used to output a string of text. Displayable characters are given in Table K.2 t¢ Table K.8.

Several special formatting characters are permitted in theQutput String value and shall &

intgrpreted by the VT as specified in 4.6.19.6.

Table B.22 — Output String attributes and record format

e properly

Attribute Size |Range or|* Record .
Name AID Type (bytes) | Value byte Description

Object ID Integer 2 065534 1—2  |Object identifier. Shall be unique within the
object pool.

Type [0] Integer 1 =11 3 Object Type = Output String

Widith 1 Integer 2 0—65535 4—5 |Maximum width of the output fieldl in pixels.
Objects or portions of objects outdide the
defined area are clipped.

Height 2 Integer 2 0—65535 6—7 |Maximum height of the output field in pixels.
Objects or portions of objects outdide the
defined area are clipped.

Badkground 3 Integer 1 0—255 8 Background colour. Used only if the “trans-

colpur parent” bit in the options attributg¢ is cleared.
To be applied in the complete recthngle spec-
ified by Width and Height.

Forlt attrib- 4 Integer 2 0—65534| 9—10 |ObjectID of a Font Attributes objeft to use

utep for display formatting of this field

a VT version 3 and prior.

b VT version 4 and later.

¢ For VT version 3 and prior, if the Variable reference is not NULL, the Length attribute shall be set to 0.
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Table B.22 (continued)

Attribute Size |Rangeor| Record
Name AID Type (bytes) | Value byte

Options 5 Bitmask 1 0—3a 11 Logical bits to indicate options. 1 = TRUE.

Bit 0 = Transparent. If TRUE, the output
field is displayed with background showing
through instead of using the background
colour attribute.

Bit 1 = Auto-Wrap. If TRUE, Auto-Wrapping
TUles apply (5e€ £6.19-57-

Bit 2 = Wrap on Hyphen. If TRUE, Auto*Wrjap-
ping can occur between a hyphen (2D1¢) dnd
the following character (see 4.6(9.5). Wrdp
on Hyphen is a modifier to th&Auto-Wrap
option and is applied only,if the Auto-Wrap
option is TRUE and ignored'if the Auto-Wiap
option is FALSE.b

Variable ref: Integer 2 0—65534,| 12—13 |ObjectID of a String Variable object from

erence 65535 which to retrieye'the object’s value. If this
attribute is setto NULL, the string is stordd
directly inthe value attribute instead. If this
attributenis'not NULL (< 65534) the Length
and Valte attributes are not used.c

Description

0—7b

'
o)}

Justificatiop 7 Integer 1 0—2a 14 Fieldjjustification. Indicates how the text
string is positioned within the field defingd

by width and height (see 4.6.19.2). Justificp-
0—15b tion is always done on a graphical (i.e. pix¢l)
basis (see Table B.23).

Horizontal Justification Value of Bits 0 — 1
0 = Position Left

1 = Position Middle

2 = Position Right

3 = Reserved

Vertical Justification Value of Bits 2 — 3 b
0 = Position Top

1 = Position Middle

2 = Position Bottom

3 = Reserved

Length Integer 2 0—65535| 15—16 |Maximum fixed length of the output string

value in bytes. This can be set to 0 if a var{a-
ble reference is used.

a VT versjon 3 and\prior.

b VT versjon4'and later.

c F VT 7 2 1 . il el XL 1] £ PN €2 2 2 1 1 1 1 1 1 1111 a
or CISIUIT o dlIU PIIUL, TTUHIT VA TdUIT TTITITIHLT IS TITUL INULL, UIT LTIHTGUN ALUTTUULT SII4dIT DT STL LU UL
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Table B.22 (continued)

Attribute
Name

AID Type

Size
(bytes)

Range or
Value

Record
byte

Description

Value

String

Length

17-n

Text string to output in the output

Length is zero, this attribute is excluded
from the record. This attribute shall have
the size indicated by the Length attribute

— even if a variable reference is us

with spaces as necessary to satisfy length
attribute. Can also contain formatting codes

field. If

ed. Pad

a5 described above.

The text string can be 8-bit or' Wid
(see 4.6.19.7).

The Working Set can cause the tyy]

change from an 8-bit.String to a WideString

or vice versa.

eString

eto

Nuinber of
mafgros to
follpw

Integer

0—255

Depends
on size of
string

Number of Macre references inclu
if zero. Each Macro reference cons
2 bytes: en@for event ID and one f
ID. Whenever the indicated event

associated Macro is executed.

VT version 5 and later: A referencg
Macro with 16-bit Object ID shall
macro references within the contg
attribute.

Hed even
ists of

br Macro
bccurs, the

b to a
ount as 2
xt of this

Repeat:
{Event ID}

Integer

0—-255

Depends
on size of
string

(List these after all objects have b

8-bit Macro Object ID reference: E
event type that causes this Macro

16-bit Macro Object ID reference (
version 5 and later): Event ID of ey
that causes this Macro to execute
(see 4.6.22.3)

pen listed.)

yent ID of
ko execute.

bnly for VT
ent type
br OxFF

{Micro ID}

Integer

0—255

Depends
on size of
string

8-bit Macro Object ID reference: M
the Macro to execute.

16-bit Macro Object ID reference (
VT version 5 and later): Low byte
byte of Macro ID of the Macro to e
(see 4.6.22.3)

acro ID of

bnly for
b1 high
kecute

a  |VT version 3.andprior.

b |VT versioh 4 and later.

¢ |For VTversion 3 and prior, if the Variable reference is not NULL, the Length attribute shall be set to 0.

B.

Out

ut Number object

This object is used to format and output a numeric value based on a supplied integer value. The VT shall
use the following equation to format the displayed value:

Displayed value = (value attribute + Offset) x Scaling Factor

Depending on the “Options” attribute presented in Table B.23, displayed values are either truncated or
rounded to the number of decimals specified in the “Number of decimals” attribute.

The VT should implement double precision operations to minimize rounding errors.
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Table B.23 — Output Number attributes and record format

Attribute Size Range or | Record

Name AID Type (bytes) Value byte Description
Object ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.
Type [0] Integer 1 =12 3 Object Type = Output Number
Width 1 Integer 2 0—65535 4-5 Maximum width of the output field in pix-

els. Objects or portions of objects outside
the defined area are clipped.

Height 2 Integer 2 0—65535 6—7 Maximum height of the output field in pjix-
els. Objects or portions of objects outside
the defined area are clipped.

Backgroung 3 Integer 1 0—255 8 Background colour. Used onlyif the
colour “transparent” bit in the optiens attribufe
is cleared. To be appliediinthe complete
rectangle specified hy'Width and Height.

Font attribytes 4 Integer 2 0—65534 9—10 |Object ID of a FontAttributes object to se
for display forniatting of this field.
Options 5 Bitmask 1 0—7a 11 Logical bits e indicate options. 1 = TRUE.

Bit 0 = Transparent. If TRUE, the output
field is\displayed with background shov
ing through instead of using the back-
ground colour attribute.

Bit 1 = Display leading zeros. If TRUE, fi]l
left to width of field with zeros; justificg-
tion is applied after filling to the width pf
the field with zeros.

=
1

0—15b

Bit 2 = Display zero value as blank if thi
bit is TRUE. When this option bit is set,
blank field is displayed if and only if the
value of the object is exactly zero.

Except when the field is blank, the VT shall
always display at least one digit before the
decimal point. (examples: 2,2, 0,2)

Bit 3 = Truncate. If TRUE the value shall
be truncated to the specified number of
decimals. Otherwise it shall be rounded off
to the specified number of decimals.b

Variable refer- 6 Integer 2 0—65534,| 12—13 |ObjectID of an integer variable object i

1)

ence 65535 which to retrieve the object’s raw unscdled
value. If this attribute is set to NULL, thp
value is retrieved directly from the valye
attribute instead. VT shall scale the valyie
for display.
Value [12] | Integer 4 0 14—17 |Raw unsigned value of the output field
to before scaling (unsigned 32-bit integer).
2732—-1 Used only if variable reference attribute is
NULL. VT shall scale this value for display.
Offset 7 Signed 4 -2"31 18—21 |Offset to be applied to the value for display
Integer to (32-bit signed integer).
2"31-1
Scale 8 Float 4 22—25 |Scale to be applied to the value for display.

a VT Version 3 and prior.

b VT Version 4 and later.
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Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Number of
decimals

Integer

1

0-7

26

Specifies number of decimals to display

after the decimal point.

Format

10

Boolean

Oor1l

27

0 = use fixed format decimal display

(###4#.nn)

1 = use exponential format ([-]###.

nnE[+/—]##

-l 4l 1 £
WIITTTITIS STL DY UIT ITUTITUTT UI

attribute).

decimals

Justification

11

Integer

0—2a

0—15b

28

Field justification. Indicates hoy the
number is positioned within the field

defined by width and/height (se

Justification is alWays done on { graphical

(i.e. pixel) basis.

Horizontaljustification Value o
0 = Posjtion'Left

1 = Position Middle

2 = Pgsition Right

3.= Reserved

Vertical Justification Value of Bi
0 = Position Top

1 = Position Middle

2 = Position Bottom

3 = Reserved

- 4.6.19.2).

Bits0 —1

ks 2 —3b

Number of
mafgros to
follpw

Integer

0—255

29

Number of Macro references inqluded even
if zero. Each Macro reference copsists of

2 bytes: one for event ID and on

ID. Whenever the indicated event occurs,

the associated Macro is execute

VT version 5 and later: A refere
Macro with 16-bit Object ID sha

2 macro references within the dontext of

this attribute.

b for Macro

d.

nce to a
I count as

Repeat:
{Evlent ID}

Integer

0—255

30...

(List these after all objects haved been

listed.)

8-bit Macro Object ID reference
of event type that causes this M
execute.

16-bit Macro Object ID referenc

type that causes this Macro to

VT version 5 and later): Event I%of event

Event ID
hcro to

e (only for

ecute or

OxFF (see 4622 3)

{Macro ID}

Integer

0—255

31...

8-bit Macro Object ID reference: Macro ID
of the Macro to execute.

16-bit Macro Object ID reference (only for
VT version 5 and later): Low byte or high
byte of Macro ID of the Macro to execute
(see 4.6.22.3).

a VT Version 3 and prior.

b VT Version 4 and later.
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B.9.4 Output List object

The Output List object, available in VT version 4 and later, is used to show one object out of a set of
objects. The object to shown is determined by the Value attribute or a Variable reference.

The VT shall not display anything for the selected item in the following cases:
— index value is 255 which means “no item is chosen”;
— index value is invalid (greater than the number of items in the list minus 1);

—  sclectgdbstitemis ano-item placeholder (NULLL

— selectdd list item is an Object Pointer with a value of NULL;

— selectdd list item is a Container, and the container is in the hidden state.
Allowed commands:

— Changg¢ Numeric Value command;

— Changg Attribute command;

— Changg List [tem command;

— Changg Size command;

— Get Attribute Value message.

Table B.24 — Output List events

Event Caused by VT behaviour Message

On Refresh See Data Mask Re-|Redraw this object! —
fresh for caused
by conditions

On Change Change Numeric |If objectis displayed, redraw object with Change Numeric Value re-
Value Value command |new value:Refresh parent object. sponse

(to change the
list index)

On Change Change Attribute (| If object is visible, refresh. Change Attribute response
Attribute command
On Change Change Size<com- |Draw object at current location in back- Change Size response
Size mand ground colour to erase it. Refresh parent
mask.

Table B.25 — Output List attributes and record format

Attribute AID Type Size | Range or| Record Description
name Bytes value byte
ObjectID Integer 2 0—65534 1-2 Object identifier. Shall be unique within the
object pool.
Type [0] Integer 1 =37 3 Object Type = Output List
Width 1 Integer 2 0—65535 4-5 Maximum width of the output field in pixels.

Objects or portions of objects outside the
defined area are clipped.

Height 2 Integer 2 0—65535 6—7 Maximum height of the output field in pixels.

Objects or portions of objects outside the
defined area are clipped.
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Table B.25 (continued)

Attribute AID Type Size |Rangeor| Record Description
name Bytes value byte

Variable 3 Integer 2 0—65534,] 8-—9 |ObjectID of a Number Variable object from
which to retrieve the object’s value. If this

attribute is set to NULL, the value is found
directly in the value attribute instead.

Value [4] Integer 1 0—254, 10 Selected list index of this object. Used only
255 if variable reference attribute is NULL. The
current list item chosen or 255 to indicate

no item is chosen. The first item|is at index
zero (0).

Number of Integer 1 0—255 11 Number of object referendes to fpllow. The
lis items size of the list can neverexceed this num-
ber and this attributejcannot be changed.

reference 65535

Number of Integer 1 0—255 12 Number of Macro\references included even
malros to if zero. Each Macro reference conpsists of
foifow 2 bytes: oniefor event ID and ong for Macro
ID. Wheneyer the indicated evenjt occurs,
the associated Macro is executed.

VT version 5 and later: A refererce to a

Macro with 16-bit Object ID shaicount as 2
macro references within the context of this
attribute.

Repeat: Integer 2 0—65534,| 13 +ob- |These objects make up the list. NULL is

. ject*2 |ano-item placeholder (invisible pbject)
{OBject ID} 65535 (see A.1.3 Object relationships).
The Change List Item command pllows
objects to be replaced or removdd.

Re‘Teat: Integer 1 0—255 | 13 + (No. | (List these after all objects have[been

{Evlent ID} Iterhlsitz) listed.)
"' 8-bit Macro Object ID reference:[Event ID
of event type that causes this Mdcro to

execute.

16-bit Macro Object ID referencq (only for
VT version 5 and later): Event ID| of event
type that causes this Macro to execute or
OxFF (see 4.6.22.3).

{Macro ID} Integer 1 0—255 | 14 + (No. |8-bit Macro Object ID reference:|Macro ID
List of the Macro to execute.
Items*2)...

16-bit Macro Object ID referencq (only for
VT version 5 and later): Low bytf or high
byte of Macro ID of the Macro tolexecute
(see 4.6.22.3)

B.10 Output shape objects

B.10.1 General

There are four types of output shape object: line, rectangle, ellipse, and polygon. They have similar
relationships and behaviour, but different attributes.

Points contained by these objects shall either be drawn using a square “paintbrush”, with the actual
point being in the upper left corner of the paintbrush, or the “paintbrush” shall be oriented according to
the line direction to get smoother lines. Anti-aliasing is also permitted.

The width of the paintbrush is given by the line width attribute. Lines with width = 0 are not drawn.
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The end point is relative to the X-Y start location attributes in the parent object. For line widths greater
than 1 pixel, the line thickness can grow to the inside of the object, to the outside of the object, or
centred in both directions. The object lines still have to fit into the clipping area of the object without

producing any clipped lines.

The end points of the lines shall not be drawn outside of the line length, defined by the surrounding
rectangle. For ellipse objects of type segment or section and for polygon objects, adjacent lines shall
connect at a single point. See Figure B.5 to Figure B.9, and Table B.26 to Table B.32.

B.10.2 Output Line object

This object outputs a line shape. The starting point for the line is found in the parent object.

Allowed commands:
— Changg End Point command;
— Changg Attribute command;

— Changg Size command;

— Get Attribute Value message.

a

'

o

j=%
o]

H\
I\.\HH.\

Symbol Width Height Direction Iﬁ;t: lvl\);ll(t;:h

a 8 8 0 L

b 9 9 0 2

c 9 9 1 2

d 2 9 0 2

o 1 10 0 3

£ 1 1 Any >1

g 2 2 Any 2
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h 9 2 0 2
i 10 2 0 3
i 9 9 0 3
k 9 9 0 3

Figure B.5 — Output Line object showing start and end points using different brush sizes

Table B.26 — Qutput Line events

Event Caused by VT behaviour Message
On Refresh See Data Mask Re-|Redraw this object. —
fresh for caused
by conditions
On [Change Change End Point |Redraw this object. Refresh parent mask. Change End Point Response
End Point command
On [Change Change Attribute |Redraw this object. Refresh parent mask..\_|Change Attribute rgsponse
Attfibute command
On Change Size |Change Size com- |Draw object at current location in back* Change Size responge
mand ground colour to erase it. Refresh‘parent
mask.
Table B.27 — Output Line attributes and record format
Attribute . Size Range or<\ Record o
Name Aid Type (bytes) | Value byte Description
Obiject ID Integer 2 0—65534 1-2 Object identifier. Shall be uniqu¢ within
the object pool.
Type [0] Integer =13 3 Object Type = Output line
Ling attributes 1 Integer 0—65534 4-5 Object ID of a Line Attributes olject to use
for the line attributes.
Widith 2 Integer 2 0—65535 6—7 Width in pixels of an enclosing yirtual
rectangle.
NOTE X position plus Width —|1 and Y
position plus Height — 1 define [the clip-
ping limits.
Height 3 Integer 2 0—65535 8—9 |Height in pixels of an enclosing yirtual
rectangle.
NOTE X position plus Width —|1 and Y
position plus Height — 1 define fthe clip-
ping limits.
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Table B.27 (continued)

Attribute . Size |Rangeor| Record N
Name Aid Type (bytes) | Value byte Description
Line Direction 4 Integer 1 Oor1 10 0 = Line is drawn from top left to bottom

right of enclosing virtual rectangle

StartX = X position of this object
StartY =Y position of this object

EndX = StartX + width—Line width
EndY = StartY + Height—Line Width

NOTE 1 if EndX < StartX then
EndX = StartX

NOTE 2 if EndY < StartY then
EndY = StartY

1 = Line is drawnw/from bottom left to top
right of enclesing virtual rectangle

StartX = X Position of this object

StartY =Y Position of this object + Heiglt—
Line Width

EndX = StartX + Width—Line Width
EndY =Y Position of this object

NOTE 3 if EndX < StartX then
EndX = StartX

NOTE 4 if StartY < EndY then Star-
tY = EndY

See Figure B.5 for examples of start and
end points and line width.

124 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=ea26bb44cd3eef4ccd16098ac71c4b5d

Table B.27 (continued)

1SO 11783-6:2018(E)

Attribute
Name

Aid

Type

Size |Rangeor| Record
(bytes) | Value byte

Description

Number of
macros to
follow

Integer

1 0—-255 11

Number of Macro references included even

if zero. Each Macro reference co

2 bytes: one for event ID and one for Macro
ID. Whenever the indicated event occurs,
the associated Macro is executed.

VT version 5 and later: A reference to a

Macro with 16-bit Object ID sha

nsists of

| count as

2 macro references within the.d
this attribute.

ontext of

Repeat:
{Evlent ID}

Integer

1 0—255 12...

(List these after all objects havd
listed.)

8-bit Macro Objec¢t 1D reference
of event type that causes this M
execute.

16-bit Macro Object ID referenc
VT version 5 and later): Event

Iiof event
typ€that causes this Macro to efxecute or

OXFF (see 4.6.22.3).

been

Event ID
hCro to

b (only for

{Macro ID}

Integer

1 0—-255 13...

8-bit Macro Object ID reference
of the Macro to execute.

16-bit Macro Object ID referenc
VT version 5 and later): Low by
byte of Macro ID of the Macro td
(see 4.6.22.3).

Macro ID

b (only for
e or high
execute

B.1{0.3 Output Rectangle object

Thif object outputs a rectangle shape.See Figure B.6.

Allpwed commands:

Change Size command,;
Change Attribute command;

Get Attribute Valiie message.

"

Figure B.6 — Output Rectangle object showing end points using different brush sizes
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Table B.28 — Output Rectangle Events

Event Caused by VT behaviour Message

On Refresh See Data Mask Re-|Redraw this object. —
fresh for caused
by conditions

On Change Size | Change Size com- |Draw object at current location in back- Change Size response
mand ground colour to erase it. Refresh parent
mask.

On Change Change Attribute |Redraw this object, refresh parent mask. Change Attribute response
Attribute commratrd

Table B.29 — Output Rectangle attributes and record format

Attribute Size |Rangeor| Record

Name AID Type (bytes) | Value byte Descriptign
Object ID Integer 2 0—65534 1-2 Object identifier. Shall'be'unique within
the object pool.
Type [0] Integer 1 =14 3 Object Type = Quitput Rectangle
Line attribfites 1 Integer 2 0—65534 4—5 |Object ID of a'Line Attributes object to yse
for the LineAttributes.
Width 2 Integer 2 0—65535 6—7 |Widthtin)pixels.

(StartX, StartY) to (StartX + Width — 1,
StartY + Height — 1) inclusive defines th|
graphical clipping limits when drawing
this object. End point can be calculated ps
follows:

End pointX = StartX + Width - LineWidth
End pointY = StartY + Height - LineWidth

W

See Figure B.6 for an example of start and
end points and line width.

Height 3 Integer 2 0—65535 8—9 |Heightin pixels.

(StartX, StartY) to (StartX + Width - 1,
StartY + Height - 1) inclusive defines th|
graphical clipping limits when drawing
this object. End point can be calculated ps
follows:

End pointX = StartX + Width - LineWidth
End pointY = StartY + Height — LineWidth

11°)

See Figure B.6 for an example of start and
end points and line width.
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Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Line suppres-
sion

Bitmask

1

0—-15

10

Line suppression. These can be combined.

0 = Closed rectangle

Bit 0 = 1 = Suppress Top Line (smallest Y

value)

Bit 1 = 1 = Suppress Right Side Line (larg-

est X value)

Bit 2 = 1 = Suppress BottomyLin
Y value)

Bit 3 = 1 = Suppress Léft Side Li
est X value)

NOTE When dfawing a filled r¢
with line suppression, only the |
would be©on the border of the re
are suppressed (not drawn). Seg

Line-width shall be taken into a
know the width of the border.

e (largest

e (small-

ctangle
bixels that
ctangle

Figure 21.
Ccount to

Filllattributes

Integer

0—65534,
65535

11-12

Object ID of a Fill Attributes obj
for the Fill Attributes or NULL f

bct to use
br no fill.

Number of
magros to
follpw

Integer

0—-255

13

Number of Macro references ind
if zero. Each Macro reference co
2 bytes: one for event ID and on

luded even
nsists of
b for Macro

ID. Whenever the indicated event occurs,

the associated Macro is execute|

VT version 5 and later: A refere
Macro with 16-bit Object ID shal
2 macro references within the ¢
this attribute.

d.

cetoa
I count as
ontext of

Repeat:
{Evlent ID}

Integer

0-—255

14...

(List these after all objects have
listed.)

8-bit Macro Object ID reference
of event type that causes this M
execute.

16-bit Macro Object ID referenc

been

Event ID
hcro to

e (only for

VT version 5 and later): Event Iiof event

type that causes this Macro to
OxFF (see 4.6.22.3).

ecute or

{Macre\ID}

Integer

0—255

15...

8-bit Macro Object ID reference

Macro ID

of the Macro to execute.

16-bit Macro Object ID reference (only for
VT version 5 and later): Low byte or high
byte of Macro ID of the Macro to execute
(see 4.6.22.3).

B.10.4 Output Ellipse object

This object outputs an ellipse or circle shape. Several options are available for modifying the appearance
(see Figure B.7).

© ISO 2018 - All rights reserved 127


https://standardsiso.com/api/?name=ea26bb44cd3eef4ccd16098ac71c4b5d

ISO 11783-6:2018(E)

>

a) b) 1
-l
c) d) e) i
[ i
.

1 startargle

Key
2 endangle
Figure B.7 — Output Ellipse object

Allowed commands:
— Change Size command;
— Change Attribute command;

— Get Atfribute Value message.

1 1
1
/ /
\\
2
2 2
a) Correct b) Correct c) Incorrect

Key
1 startargle 45°
2 endangle 315°

Figure B.8 — Output Ellipse object — correct and incorrect rendering

Special care should be used when drawing an ellipse which is not a circle. The drawn angle between
the start and end angles shall be measured to be accurate. For example, in Figure B.8, the attributes
start angle, end angle, and width of all three ellipses are the same. The ellipse on the left is a circle with
the height equal to the width, and the ellipses in the centre and on the right both have the height equal
to half the width. The angle of the opening should be 90° on all three ellipses. However, the ellipse on
the right, was drawn incorrectly using a popular ellipse rendering algorithm that simply scales the full
circle to half height. The result is that the angle of the opening is less than 90°.

NOTE Commonly available displays might not have a square aspect ratio for the pixels. The drawing method
is not required to compensate for the physical display characteristics.
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Table B.30 — Output Ellipse events

Event

Caused by

VT behaviour

Message

On Refresh

See Data Mask
refresh for caused
by conditions

Redraw this object.

On Change Size

Change Size com-
mand

Draw object at current location in back-
ground colour to erase it. Refresh parent

mask.

Change Size response

On Change

Att

la

Change Attribute

Redraw this object, refresh parent mask.

Change Attribute response

: .
IouLc

|
CUIIIIIIanu

Table B.31

— Output Ellipse attributes and record format

\ttribute
Name

AID Type

Size
(bytes)

Range or
Value

Record
byte

Description

Obj

ect ID

Integer

2

0—65534

1-2

Object identifier, Shall be uniqu
the object pool.

b within

Ty

e

(0]

Integer

=15

Object Type = Ellipse

Lin|

b attributes

1 Integer

0—65534

Object ID of a Line Attributes oh
for the Line Attributes.

ject to use

Widith

2 Integer

0—65535

Width in pixels of an enclosing v
rectangle.

(StartX, StartY) to (StartX + Widlth - 1,

StartY + Height - 1) inclusive de
graphical clipping limits when ¢
this object.

irtual

ines the
rawing

Heil

oht

3 Integer

0—65535

Height in pixels of an enclosing
rectangle.

(StartX, StartY) to (StartX + Widlth - 1,

StartY + Height - 1) inclusive de
graphical clipping limits when ¢
this object.

irtual

ines the
rawing

Ellipse type

4 Integér

10

Type of ellipse (see Figure B.7):
0 = Closed Ellipse

1 = Open Ellipse defined by star
angles

2 = Closed Ellipse Segment
3 = Closed Ellipse Section

NOTE 1 Iftype > 0 and startan
angles are the same, the ellipse
closed.

t/end

d end
s drawn

NOTE 2 Iftype = closed ellipse

and start and end angle are the same, a
single line with width = border width shall

be drawn from the centre point

point on the border defined by the start

and end angles.

segment

to the

Start angle

5 Integer

0-180

11

Start angle/2 (in degrees) from
x-axis counter clockwise (90° is
up). Start and end angles define

positive
straight
the arc.

End angle

6 Integer

0—-180

12

End angle/2 (in degrees) from positive

x-axis counter clockwise (90° is
up). Start and end angles define

straight
the arc.
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Table B.31 (continued)

Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Fill attributes

Integer

2

0—65534,
65535

13-14

Object ID of a Fill attributes object to us

for the Fill Attributes or NULL for no fill.

e

Number of
macros to
follow

Integer

0—255

15

Number of Macro references included even
if zero. Each Macro reference consists of
2 bytes: one for event ID and one for Macro
ID. Whenever the indicated event occurs,

the associated Macro is executed.

VT version 5 and later: A reference to@
Macro with 16-bit Object ID shall Count
2 macro references within the context d
this attribute.

—

Repeat:
{Event ID}

Integer

0—255

16...

(List these after all objects-have been
listed.)

8-bit Macro ObjectID reference: Event I
of event type that'causes this Macro to
execute.

16-bit Macre/Object ID reference (only fi
VT version 5 and later): Event ID of ever
typelthat causes this Macro to execute ¢
0xFF (see 4.6.22.3).

O
= o o

{Macro ID}

Integer

0—255

17...

8:bit Macro Object ID reference: Macro
of the Macro to execute.

16-bit Macro Object ID reference (only fi
VT version 5 and later): Low byte or hig

byte of Macro ID of the Macro to executg

(see 4.6.22.3).

D

4 O
=S

B.10.5 Output Polygon object

This objecf outputs a polygon. Four types of polygon are possible: convex, non-convex, complex
open. If th¢ type is not open, the Wdrking Set shall specify the type of polygon as this could affect

efficiency

bf the fill algorithm. If thee type is not known, the type should be set to complex since

algorithmg on complex polygon's will work on all three fillable types. The VT designer can also cha
to implem¢nt only the compleX/fill algorithm and ignore the polygon type attribute. The VT shall
the “even-qdd” fill rule. Th&“non-zero winding” fill rule is not supported.

The start point for the,polygon is the first point listed. Polygon is drawn using the points in the lis

the order
the upper

Polygon oﬂject is'relative to the parent object.

riven. At\least three points are required for a polygon. The point positions are relativ
eft-hand corner of the Output Polygon object and the upper left-hand corner of the Ouf

and
the

fill
ose
use

tin
e to
put

If the polygon type is not "OPEN” and the Working Set does not close the polygon, the VT shall
automatically close the polygon by joining the first and last points given.

See Figure B.9.
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Allopwed commands:

Change Size command;

Figure B.9 — Output’Polygon types

Change Attribute command;

Change Polygon Point command;
Change Polygon Scale command;

Get Attribute Value meéssage.

Table B.32 — Output Polygon events

Event

Caused by

VT behaviour

Message

On

Refresh

Change Polygon
Point command

Change Polygon

Redraw this object.

Change Polygon Poi

Nt response

Change Polygon Sca

eresponse

Scale command

Also, see Data
Mask Refresh for
caused by condi-
tions

On

Change

Attribute

Change Attribute
command

Redraw this object, refresh parent mask.

Change Attribute response

On Change Size

Change Size com-
mand

Draw object at current location in back-
ground colour to erase it. Refresh parent
mask.

Change Size response
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Table B.33 — Output Polygon attributes and record format

Attribute Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Object ID

Integer

2

0—65534

1-2

Object identifier. Shall be unique within the object
pool.

Type

[0]

Integer

=16

Object Type = Polygon

Width

Integer

0—65535

Width in pixels of an enclosing virtual rectangle.

(StartX, StartY) to (StartX + Width - 1, Star-
tY + Height - 1) inclusive defines the graphical

. . e . L1 .
PP T TS Wit ar awi g TS oojeetT

Height

Integer

0—65535

Height in pixels of an enclosing virtual'rectanglle.

(StartX, StartY) to (StartX + Width - 1, Star-
tY + Height - 1) inclusive defines’the graphical
clipping limits when drawing this object.

Line attributgs

Integer

0—65534

Object ID of a Line Attributes object to use for {he
Line Attributes:

Fill attribute

Integer

0—65534,
65535

10-11

ObjectdD of a Fill attributes object to use for the
Fill At€ributes or NULL for no fill.

Polygon type

Integer

0-3

12

Pelygon type. The first three types are useful
only if the polygon is to be filled. VT designer cpn
choose to implement only a complex fill algorithm
since it will work with all types. Polygon type ¢an
only be changed from open to not open or fronj not
open to open.

0 = Convex. On any given horizontal line, only wo
points on the polygon are encountered.

1 = Non-Convex. On any given horizontal line,
more than two points on the polygon edges can be
encountered but the polygon edges do not cross.

2 = Complex. Similar to Non-convex but edges
cross. Uses Complex Fill Algorithm.

3 = Open. This type cannot be filled.

Number of pdints

Integer

3-255

13

Number of points to follow. Each pointis 4 byt
Atleast three (3) points shall be listed or this
object cannot exist.

«@

Number of mac-
ros to follow

Integer

0—-255

14

Number of Macro references included even if zero.
Each Macro reference consists of 2 bytes: one

for event ID and one for Macro ID. Whenever the
indicated event occurs, the associated Macro is
executed.

VT version 5 and later: A reference to a Macro
with 16-bit Object ID shall count as 2 macro refer-
ences within the context of this attribute.

Repeat:
{Point X}

Integer

0—65535

15+point#*4

X value of a point relative to the top left corner of
the polygon.
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Table B.33 (continued)

. Size Range or Record .

Attribute Name AID Type (bytes) Value byte Description

{Point Y} Integer 2 0—65535 |17+point#*4|Y value of a point relative to the top left corner of
the polygon.

Repeat: Integer 1 0—-255 15+(num | (List these after all objects have been listed.)

Event ID ints*4)...

{EventID} points™) 8-bit Macro Object ID reference: Event ID of event
type that causes this Macro to execute.
16-bit Macro Object ID reference (only for VT ver-
sion-S5-and ]qfnr)- EventlD ofeven ttype that caus-
es this Macro to execute or OxFF (see.6.22.3).

{Makro ID} Integer 1 0—-255 16+(num |8-bit Macro ObjectlD'reference: Mactjo ID of the

points*4)... | Macro to execute:

16-bit Macre-Object ID reference (only for VT ver-
sion 5 and later): Low byte or high byfe of Macro
ID of the Macro to execute (see 4.6.22]3).

B.11 Output graphic objects

B.1]

Thd
and

In V
sha
maj
dra
isg
maj

InV

B.1

Thi
enc
in a
acti

1.1 General

re are three types of output graphic object;;Qutput Meter object, Output Linear Bar Gi
Output Arched Bar Graph object.

[T Version 4 and later, if the minimum®*value is not less than the maximum value, then
| be drawn as if the value (or targetvalue) is equal to the minimum value and without re|
kimum value. Additionally, if thelvalue (or target value) is less than the minimum, the obj

Feater than the maximumy;-the object shall be drawn as if the value (or target value) is e
ximum.

T Version 3 and prior-the constraints of minimum, value, target, and maximum were no

1.2 Output Meter object

5 object is,'a meter. General appearance is left to the VT but the meter is drawn abc
osed within a defined square. The indicated angle attributes are computed from the pos

or--when objects are overlaid so that moving the needle does not corrupt other objects U

aph object

the object
oard to the
bct shall be

ivn as if the value (or target value) is equal to the minimum. Likewise, if the value (or target value)

qual to the

defined.

ut a circle
itive x-axis

mathematically positive direction (anticlockwise). As with all objects, the VT shall take gppropriate

nderneath

the

i Laal) b deduganl b= Ll b= La el de h - ) 1 £ b= el
HTLTL. TTIT PUSTUIUIT AU TOULT UT ULIIT ITITLTT (TIT LT PAdI TIILUUJCLL) dIvWwdy S TTITL S LU LT UpPpPTlI

left corner

of the enclosing square regardless of orientation. This object is drawn transparent so that objects can
be placed underneath to enhance the appearance. See Figure B.10 and Figure B.11 and Table B.34 and
le B.35.

Tab

It is recommended that the length of any visible tick marks are 10 % of the width of the meter, with a
minimum of 1 pixel (e.g. if the meter is less than 10 pixels in width).

©IS
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Key

1 startargle

2 endangle

3  needle

4 arc

5  ticks (only 2 ticks are shown for what would be equally spaced from the start angle to the end angle)
a

Meter dbject cannot exceed boundaries of enclosing square.
Figure B.10 — Output Meter object

Allowed commands:

— Changg Numeric Value cominand;
— Changg Attribute comiimand;

— Change Size command;

— Get Atfribute Value message.

Event Caused by VT behaviour Message

On Refresh See Data Mask Re-|Redraw this object.
fresh for caused —
by conditions

On Change Change Numeric |Redraw this object, refresh parent mask. Change Numeric Value re-
Value Value command sponse

On Change Change Attribute |Redraw this object, refresh parent mask. Change Attribute response
Attribute command

On Change Size | Change Size com- |Draw object at current location in back- Change Size response
mand ground colour to erase it. Refresh parent
mask.
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Table B.35 — Output Meter attributes and record format

Attribute

Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Object ID

Integer

2

0—65534

1-2

Object identifier. Shall be unique within

the object pool.

Type

(0]

Integer

=17

Object Type = Output Meter

Width

Integer

0—65535

Maximum width and height of the enclosing
square in pixels. Meter object cannot ex-
ceed the bounds of this imaginary square.

Neg

dle colour

Integer

0—255

Needle (indicator) colour.

Boi

der colour

Integer

0—-255

Border colour (if drawn).

Ard
col

and tick
ur

Integer

0—-255

meter arc and tick colour|(if drawn).

Opf

ions

Bitmask

Logical bits to indicate options.
Bit 0 = Draw Are

Bit 1 = Draw Border

Bit 2¢= Draw Ticks

Bit 3-= Deflection Direction. 0 =
num to maximum, anticlockwig
Mminimum to maximum, clockwi

1 = TRUE.

From mini-
e.1=From
Se

ticK

Nuinber of

S

Integer

0—-255

10

Number of ticks to draw about 1
If one tick, it is drawn in the migq
arc. For two or more ticks a ticKk
at each end of the arc and the re
evenly spaced between them.

heter arc.
dle of the
is placed
St are

Sta

't angle

Integer

0=180

11

Start angle/2 (in degrees) from

Start and end angles define the
start and end angles are the sa
ter’s arcis closed (360°).

x-axis anticlockwise (90° is strljght up).

positive

rc. If the
e the me-

Eng

angle

Integer

0—-180

12

End angle/2 (in degrees) from p

x-axis anticlockwise (90° is strdight up).
Start and end angles define the}rc. If the

start and end angles are the sa
ter’s arcis closed (360°).

ositive

e the me-

Mir

value

Integer

0—65535

13-14

Minimum value. Represents val
needle is at start of arc.

e when

kK value

10

Integer

0—65535

15-16

Maximum value. Represents value when

needle is at end of arc.

Varj
end

iable refer-
e

11

Integer

0—65534,
65535

17-18

Object ID of a Number Variable
in which to retrieve the meter’s

bject
value. If

value is

this attributeissettg NULIL ; th

retrieved directly from the value attribute

instead.

The referenced Number Variable’s value

shall be in the range 0—65535.

Value

[12]

Integer

0—65535

19-20

Current value. Needle position is set by

this value. Used only if variable
is NULL.

reference

© ISO 2018 - All rights reserved
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Table B.35 (continued)

Attribute Size |Rangeor| Record N
Name AID Type (bytes) | Value byte Description
Number of Integer 1 0—255 21 Number of Macro references included even
macros to if zero. Each Macro reference consists of
follow 2 bytes: one for event ID and one for Macro

ID. Whenever the indicated event occurs,
the associated Macro is executed.

VT version 5 and later: A reference to a
Macro with 16-bit Object ID shall count as
2 macro references within the context.df

this attribute.
Repeat: Integer 1 0—255 22... (List these after all objects have been
{Event ID} listed.)

8-bit Macro Object ID reférence: Event ID
of event type that causes‘this Macro to
execute.

16-bit Macro Objeet ID reference (only fi
VT version 5@and’later): Event ID of ever
type that catises this Macro to execute qr
OxFF (see4.6.22.3).

{Macro ID} Integer 1 0—255 23... |8-bitMacro Object ID reference: Macro |D
ofithe'Macro to execute.

o
-5

16-bit Macro Object ID reference (only fi
VT version 5 and later): Low byte or hig
byte of Macro ID of the Macro to executg
(see 4.6.22.3).

4 O
=
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N
N

N

Appearance of the Meter object is at the discretion of the VT designer.

5 objectis alinear bar graph or thermometer. Linear bar graphs are defined by an enclosin

/ \
|

a  |Needle only.
b
B.1{1.3 Output Linear Bar Graph object
Thi
in any
attripbute o

.
U

Figure B.11 — Output Meter object — Examples

€ bar graph (in the parent objec
rectangle regardless of orientation.

© ISO 2018 - All rights reserved

one of four orientations. A target value can be optionally marked on the bar graph. T
always reters to

€ upper left corner o

b rectangle
he position

e enclosing
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L
g dEES

a) Bargraph cannot exceed the boundary of the enclosing rectangle

b) Bargraph can be in any one of four orientations

Key

1 value

2 target value

3 minimym value
4

maxime value

Figure B.12 — Output Linear Bar Graph — Examples

This object is drawn transparent so that objects can be placed underneath to enhance the appearance.
See Figure B.12 and Table B.36 and Table B.37.

Allowed commands:
— Change Numeric Value command;
— Change Attribute command;

— Change Size command;

138 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=ea26bb44cd3eef4ccd16098ac71c4b5d

Get Attribute Value message.

1SO 11783-6:2018(E)

Table B.36 — Output Linear Bar Graph events

Event Caused by VT behaviour Message
On Refresh See Data Mask Re-|Redraw this object.
fresh for caused —
by conditions
On Change Change Numeric |Redraw this object, refresh parent mask. Change Numeric Value re-
Value Value command sponse
On Change Change Attribute |Redraw this object, refresh parent mask. Change Attributerdsponse
Attfibute command
On Change Size |Change Size com- |Draw object at current location in back- Change Size‘riesponge
mand ground colour to erase it. Refresh parent
mask.
Table B.37 — Output Linear Bar Graph attributes and récord format
Attribute Size |Rangeor| Record -
Name AID Type (bytes) | Value byte Description
Obiject ID Integer 2 0—65534 1-2 Object identifier. Shall be uniqu¢ within
the object pool.
Tyge [0] Integer 1 =18 3 Object Type = Output Output Lipear Bar
Graph object
Widlth 1 Integer 2 0—65535 #—5 |Maximum width of the enclosing rectan-
gle in pixels. Bar graph cannot gxceed the
bounds of this imaginary rectangle.
Height 2 Integer 2 0—65535 6—7 |Maximum height of the enclosing rectan-
gle in pixels. Bar graph cannot gxceed the
bounds of this imaginary rectarngle.
Colpur 3 Integer 0—255 8 Bar graph fill and border colour
Tarjget line Integer 0—255 9 Target line colour (if drawn).
colpur
Options 5 Bitmask 1 0—63 10 Logical bits to indicate which pafts to draw:
1=TRUE
Bit 0 = Draw border
Bit 1 = Draw target line
Bit 2 = Draw ticks
Bit 3 = Bar graph type. If this bif is FALSE
(0), bar graph is filled. If this bitjis TRUE
(1), Bar graph is not filled but rgdther shows
the current value as a single lin¢ at the

proper position within the bar graph.

Orientation and direction of the bar graph:

Bit 4 = Axis orientation. 0 = vertical (in-
creasing values move parallel to the y-axis
with constant X), 1 = horizontal (increas-
ing values move parallel to the x-axis with
constantY)

Bit 5 = Direction. 0 = Grows negative (left
or down). 1 = Grows positive (right or up).

© ISO 2018 - All rights reserved
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Table B.37 (continued)

Name

Attribute

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Number of
ticks

Integer

1

0—255

11

Number of ticks to draw along bar graph.
If one tick, it is drawn in the middle of the
bar graph. For two or more ticks a tick is
placed at each end of the bar graph and the
rest are evenly spaced between them.

Min value

Integer

12—

13

Minimum value.

Max value

14

15
e

OISO

TYICHTIro v orees

ence

Variable refi

O | ¢ [

Integer

N | N

16—

17

Object ID of a Number Variable objectin
which to retrieve the bar graph’s.value. [[f
this attribute is set to NULL, the value i$
retrieved directly from theyalde attribpite
instead.

The referenced Numbér Variable’s valug
shall be in the range 0~65535.

Value

[12]

Integer

0—65535

18—

19

Current value, Used only if variable ref-
erence is NULLMBar graph fills or moveg,
depending én bar graph type, to a point
calculatéd from this value and min/mas
values:f value > Max value or value < Min
valueythe bar graph is filled or shown
empty and no error is generated by the V'T.

Target valul
variable re
ence

[¢)

er-

10

Integer

0—65534,
65535

20—

21

Object ID of a Number Variable object in
which to retrieve the bar graph’s target
value. If this attribute is set to NULL, the
target value is retrieved directly from the
Target value attribute instead.

The referenced Number Variable’s valug
shall be in the range 0—65535.

Target valu

11

Integer

0-65535

22—

23

Current target value. Used only if Targef
value variable Reference attribute is NULL.
Target value is displayed as a line on th¢
bar graph to indicate some target or wajrn-
ing level. If Target value > Max value or
Target value < Min value, the target lingis
shown on one of the ends of the bar graph
and no error is generated by the VT.

140
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Table B.37 (continued)

Attribute Size |Rangeor| Record -
Name AID Type (bytes) | Value byte Description

Number of Integer 1 0—255 24 Number of Macro references included even

macros to if zero. Each Macro reference consists of

follow 2 bytes: one for event ID and one for Macro
ID. Whenever the indicated event occurs,
the associated Macro is executed.
VT version 5 and later: A reference to a
Macro with 16-bit Object ID shall count as
2 macro references within the.context of
this attribute.

Repeat: Integer 1 0—255 25... (List these after all objects havq been

{Evlent ID} listed.)
8-bit Macro Objecét1D reference] Event ID
of event type that causes this Mpcro to
execute.
16-bit Macro Object ID referencg (only for
VT version 5 and later): Event Iiof event
typ€that causes this Macro to efxecute or
OXFF (see 4.6.22.3).

{Mgcro ID} Integer 1 0—255 26...{) 8-bit Macro Object ID reference] Macro ID
of the Macro to execute.
16-bit Macro Object ID referencg (only for
VT version 5 and later): Low byte or high
byte of Macro ID of the Macro td execute
(see 4.6.22.3).

B.1{1.4 Output Arched Bar Graph object

Thif object is similar in concept to alinear bar graph but appears arched. Arched bar graphsjare drawn

aboIEt an Output Ellipse object enclosed within a defined rectangle. The indicated angles arg computed

from the positive x-axis in a mathematically positive direction (anticlockwise). The position attribute

of the bar graph (in the parent object) always refers to the upper left-hand corner of th¢ enclosing

rectangle regardless of orientation. This object is drawn transparent so that objects car] be placed

underneath to enhance the appearance.

A Change Size comniand can cause the “bar graph width” attribute to equal or exceed one half the width

or height of the object, however this shall not be cause for pool rejection. The VT can redufe the “bar

graph width” yalue for the purpose of drawing this object. The reduced value is only to pupporting

drapving thelobject and shall not be stored in the object.

See|FiguréB.13 and Table B.38 and Table B.39.
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Key
start arjgle
end angle

value

border

N O U W e

maximfyim value
minimym value

bar graph width

a  Enclosing.~sreetangle. Bar graph cannot ex
boundaries of this rectangle.

b In this‘éxample, bar graph deflection is clockwisg¢.

¢ Visual elements outside the range of start angle to
angle are shown for clarity, but would not be dra

Figure B.13 — Output Arched Bar Graph object — Example

Allowed commands:

— Change Numeric Value command;

— Changg Attribute corimand;

— Changg Size comand;

— Get Atfribute-Value message.

reed

h

end
vn.

Tabhla PR 20 Ozt Avcbhod Do Coaoa b £
TAUIC DJ.JU U“bl.lut AT CIICU Ddal Uix allll CVUOIItO
Event Caused by VT behaviour Message
On Refresh See Data Mask Re-|Redraw this object.
fresh for caused —
by conditions
On Change Change Numeric |Redraw this object, refresh parent mask. Change Numeric Value re-
Value Value command sponse
On Change Change Attribute |Redraw this object, refresh parent mask. Change Attribute response
Attribute command
On Change Size |Change Size com- |Draw object at current location in back- Change Size response
mand ground colour to erase it. Refresh parent
mask.

142
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Table B.39 — Output Arched Bar Graph attributes and record format

Attribute

Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Obj

ectID

Integer

2

0—65534

1-2

Object identifier. Shall be unique within

the object pool.

Type

(0]

Integer

=19

Object Type = Output Arched Bar Graph

Width

Integer

0—65535

Maximum width of the enclosing rectan-
gle in pixels. Bar graph cannot exceed the
bounds of this imaginary rectangle.

Heil

oht

Integer

0—65535

Maximum height of the enclosin
gle in pixels. Bar graph cannot-¢
bounds of this imaginary,rectar

g rectan-
xceed the
gle.

Col

pur

Integer

0—255

Bar graph fill and border colour

Tarn
col

get line
ur

Integer

0—255

Target line colour{itdrawn).

Opt

ions

Bitmask

10

Logical bits touindicate which p4
draw. 1 =(TRUE.

Bit 0= Braw border. If this bit ig
the border lines, including the s
the end line, shall always be dra

Bit 1 = Draw a target line

rtsto

TRUE (1),
fart and
wn.

Bit 2 = Undefined, set to 0 reco

Bit 3 = bar graph type. If this bif is FALSE
(0), bar graph is filled. If this bifjis TRUE
(1), the bar graph is not filled byt rather
shows the current value as a single line at
the proper position within the Har graph.

Bit 4 = Deflection of the bar gragh around

the arc. 0 = anticlockwise and 1

mended

clockwise

Sta

It angle

Integer

0-180

11

Start angle/2 (in degrees) from [positive
x-axis anticlockwise (90° is strdight up).
Start and end angles define the prc. If the
start and end angles are the same, the bar

graph’s arc is closed (360°).

Eng

angle

Integer

0-—-180

12

End angle/2 (in degrees) from gositive
x-axis anticlockwise (90° is strdight up).
Start and end angles define the prc. If the

start and end angles are the sa
graph’s arc is closed (360°).

e, the bar

Bar
wid

graph
th

Integer

0—65535

13-14

should be less than half the tot
less than half the total height,

Bar graph width in pixels. Bar:c%faph width

width, or
hichever

Is Ieast.

(See Figure B.13))

Min value

Integer

0—65535

15-16

Minimum value.

Max value

10

Integer

0—65535

17-18

Maximum value.

enc

Variable refer-

e

11

Integer

0—65534,
65535

19-20

Object ID of a Number Variable object in
which to retrieve the bar graph’s value. If
this attribute is set to NULL, the value is
retrieved directly from the value attribute

instead.

The referenced Number Variable’s value

shall be in the range 0—65535.
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Table B.39 (continued)

Attribute Size |Rangeor| Record
Name AID Type (bytes) | Value byte

Value [14] Integer 2 0—65535| 21—22 |Currentvalue. Used only if variable Ref-
erence attribute is NULL. Bar graph fills
or moves, depending on bar graph type,
to a point calculated from this value and
min/max values. If value > Max value or
value < Min value, the bar graph is filled
or shown empty and no error is generated
by tire VT

Target valul 12 Integer 2 0—65534,| 23—24 |ObjectID of a Number Variable objectin
variable refer- 65535 which to retrieve the bar graph’sitarget
ence value. If this attribute is set tg;NULL, thp
target value is retrieved direetly from the
Target value attribute instead.

Description

[¢)

The referenced NumhbenrVariable’s valug
shall be in the range 0—65535.

13 Integer 2 0—65535| 25—26 |Currenttarget¥value. Used only if target
value variable Reference attribute is NULL.
Target value-is displayed as a line on th¢
bar graph.to indicate some target or wajrn-
ing léyel If Target value > Max value or
Target value < Min value, the target lingis
shown on one of the ends of the bar graph
and no error is generated by the VT.

Target valul

[¢)

Number of Integer 1 0—255 27 Number of Macro references included eyen
macros to if zero. Each Macro reference consists of
follow 2 bytes: one for event ID and one for Makro

ID. Whenever the indicated event occurs,
the associated Macro is executed.

VT version 5 and later: A reference to a
Macro with 16-bit Object ID shall countjas

2 macro references within the context df
this attribute.
Repeat: Integer 1 0—255 28... (List these after all objects have been
{Event ID} listed.)

8-bit Macro Object ID reference: Event ID
of event type that causes this Macro to
execute.

16-bit Macro Object ID reference (only fi
VT version 5 and later): Event ID of ever
type that causes this Macro to execute
OxFF (see 4.6.22.3).

S=bitMacroObjectibreferencevtacro1D
of the Macro to execute.

O
= o o

|’y
<P
|
N
U
o
NP
N

{Macro ID} Iutcgcl

16-bit Macro Object ID reference (only for
VT version 5 and later): Low byte or high
byte of Macro ID of the Macro to execute
(see 4.6.22.3).

B.12 Picture Graphic object

B.12.1 General

This object displays a picture graphic (bitmap). The VT shall scale the picture graphic from the actual
width and height to the target width and calculated target height. See Table B.40 and Table B.41.
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Allowed commands:

Change Attribute command;

— Get Attribute Value message.

1SO 11783-6:2018(E)

Table B.40 — Picture Graphic events

Event Caused by VT behaviour Message

On Refresh A change inthe |Redraw this object.

Opaque/

Transparent or

the Flashing Op-

tion bits )

Also see Data

Mask Refresh for

caused by condi-

tions
On [Change Change Attribute |Redraw this object, refresh parent mask. Change Attribute rdsponse
Attfibute command

Table B.41 — Picture Graphic attributes and record format
Attribute Size |Rangeor| Record —
Name AID Type (bytes) | Value byte Description

Obiject ID Integer 2 0—65534 1-2 Object identifier. Shall be uniqu¢ within
the object pool.

Type [0] Integer =20 3 Object Type = Picture Graphic

Widlth 1 Integer 0—=65535 4—5 |Target width in pixels of the picfure
graphic. The height of the pictufge graphic
is calculated from the Actual width/height
and this attribute to keep the sgme aspect
and avoid distortion.

Actual width [4] Integer 2 0—65535 6—7  |Actual width in pixels of the picfure graph-
ic raw data. VT shall scale the graphic to
the size given by the width attribute.

Actjual height [5] Integer 2 0—65535 8—9  |Actual height in pixels of the pidture
graphic raw data. VT shall scale|the graph-
ic to the size given by the width|attribute.

Forjmat 161 Integer 1 0-2 10 Picture graphic type:

0 = Monochrome; 8 pixels per byte. Each
bit represents a colour palette ihdex of 0
or 1. (“White” colour can vary with display
hardware)

T=7bitcotour; 2 colour piXels per byte.

Each nibble (4 bits) represents a colour

palette index of 0 through 15.

2 =8 bit colour; 1 colour pixel per byte.
Each byte represents a colour palette

index of 0 through 255.
See Table A.4.
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Table B.41 (continued)

Name

Attribute

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Options

Bitmask

1

0-7

11

Bit 0: 0 = Opaque, 1 = Transparent. If
opaque, all pixels are drawn in indicated
colour. Background objects do not show
through. If transparent, pixels in the
bitmap that have the transparency colour
should show the colour of the background
or objects underneath this picture graphic

tstead:

Bit 1: 0 = Normal, 1 = Flashing. Flashstyle
and rate determined by VT design;

Bit 2: 0 = Raw data, 1 = Run-Léngth En-
coded data (see B.12.2). This’bit cannot
be changed during runtime by Change

Attribute command.)Any change in this}bit
shall be ignored bythe VT.

Transparer
colour

Integer

0—255

12

—

Pixels in the bitmap that have this coloy
index are trahsparent (background shojws
through):

Number of
bytes in ray
data

<

Integer

0to
2°32—1

13-16

Numpbéer of bytes in the raw data.

Number of
macros to
follow

Integer

0—255

17

Number of Macro references included eyen
if zero. Each Macro reference consists of
2 bytes: one for event ID and one for Makro
ID. Whenever the indicated event occurs,
the associated Macro is executed.

VT version 5 and later: A reference to a
Macro with 16-bit Object ID shall countfas
2 macro references within the context g
this attribute.

.
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Table B.41 (continued)
Attribute Size |Rangeor| Record -
Name AID Type (bytes) | Value byte Description
Repeat: Integer 1 0—255 18... |Raw bytes of graphic data. Bytes shall be
{raw data} interpreted according to the format and
options attributes. For an explanation of
raw data format (see B.12.2).
If monochrome bitmap, each byte contains
the colour indices for 8 pixels beginning at
the left with the most significant bit.
If 4-bit colour bitmap, each hytd contains
the colour indices for two(pixeld beginning
at the left with the most signifidant nibble.
If 8-bit colour bitmap; each bytg contains
the colour indexfapone pixel.
Bitmap dataare'always interpr¢ted left to
right, topto,bottom of the display. Unused
bits at theend of a line are ignofed.
Repeat: Integer 1 0—255 | Depends |(List:these after all objects havg been
{Evlent ID} on size of |listed.)
bgc;régp 8-bit Macro Object ID reference] Event ID
of event type that causes this Mpcro to
execute.
16-bit Macro Object ID referencg (only for
VT version 5 and later): Event Iiof event
type that causes this Macro to efxecute or
OxFF (see 4.6.22.3).
{Micro ID} Integer 1 0—255 | Depends |8-bit Macro Object ID reference] Macro ID
on size of |of the Macro to execute.
bht;ré:p 16-bit Macro Object ID referencg (only for
VT version 5 and later): Low byte or high
byte of Macro ID of the Macro tq execute
(see 4.6.22.3).
B.12.2 Picture Graphicobject raw data format and compression
The raw data attribfite of the Picture Graphic object contains pixel information line by line, left to right
and downwardsIf.the width of the object is such that the data does not end evenly at the enfd of a byte,
the[unused portion of the byte at the end of each line is filled with pixel values equal to zero [0). The VT
ignores unused parts of a byte at the end of a line.
EXAMPLE If the size of the object is 10 pixels wide by two lines high, the format is monochrome and each
linefis’filled with white coloured pixels. The unused 6 bits in the second byte of each line would be filled with zero
and'theraw-data—wotddbe 57 5 5 —Stmritartogtetsapphedforfeo pit-eotourgraphteswhere, if the
width is odd, the least significant nibble of the last byte on each line is set to zero.

If the data are longer than expected after all of the rows and columns of pixels have been defined, then
the VT shall ignore all extra data bytes. However, if the data are shorter than expected leaving some
pixels undefined, then the VT shall report an error to the Working Set. This error shall be reported with
either the End of Object Pool response (see C.2.5) or the VT Change Active Mask message (see H.14).

In order to reduce the amount of data transmitted by the Working Set and maintained by the VT it is
recommended that the smallest version of a picture graphic be transmitted. Therefore, a run-length
encoding scheme can be used to compress the picture graphic data. Care should be taken by Working
Set designers as this algorithm can actually increase the size of the picture graphic data when the object
is complex. In this case, it is recommended that raw data be transmitted instead and Bit 2 of the options
attribute should be cleared.
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The compression algorithm is simple and works as follows. Data are transmitted in two-byte pairs with
the first byte representing the number of times the value byte repeats and the second byte representing
the value to repeat. For example, for a raw data sequence of 0,0,0,0,0,0,3,3,3,1,1,2, the compressed data
would be transmitted as 6,0,3,3,2,1,1,2. This example gives a compression of 33 %. If the first byte in a
pair has the value zero, the second byte is ignored.

The run-length algorithm is chosen because picture graphic data can be easily compressed and
uncompressed in real time without the need for a buffer in the VT.

B.13 Variable objects

B.13.1 Geperal

Variables 4re used to store a value that can be referenced and used by other objects. There are fwo
types of vdriable object: number and string. Variables are referenced only, never directlyjincluded ps a
child in a parent object. See Table B.42.

Table B.42 — Variable events

Event Caused by VT behaviour Message
On Change Change Numeric |Redraw all objects that are currently dis-¢, |Change Numeric Value re-
Value Value command |played and reference this object. Refresh sponse or Change String Vajue
or Change String |parent object. response
Value command

B.13.2 Number Variable object

A number Yariable holds a 32-bit unsigned integer value, See Table B.43.
Allowed commands:

— Changg Numeric Value command (Number Variable object only);

— Get Atfribute Value message.

Table B.43 — Number Variable attributes and record format

Ao [ [ ypecl giee [Fapeor] Record
Object ID Ifteger 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.
Type [0} Integer 1 =21 3 Object Type = Number Variable
Value [1] Integer 4 0 4—7  |32-bit unsigned integer value.
2135 1

B.13.3 String Variable object

A String Variable holds a fixed length string. Strings shorter than the length attribute should be padded
with space characters. The maximum length attribute cannot be changed once the variable has been
defined. See Table B.44.

Allowed commands:
— Change String Value command (String Variable object only);

— Get Attribute Value message.
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Table B.44 — String Variable attributes and record format

Attribute

Record
byte

Size
(bytes)

Range or

AID Value

Name Type Description

Obj

ectID Integer 2 0—65534 1-2 Object identifier. Shall be uniqu

the object pool.

e within

Type

[0] Integer =22 Object Type = String Variable

Length

Integer 0—65535

in bytes.

Maximum fixed length of the string value

Value

String String of characters. Pad with s

paces as

(see 4.6.19.7).

String or vice yersa.

necessary to satisfy length attri

The text string can be 8-bit.or )

The Working Set can cause the t
change from an 8¢bit’String to a

ute.

/ideString

ype to
Wide-

B.14 Attribute objects

B.1]

Atty
only
line

B.1

Thi

The
con
aw3g
if th
The

4.1 General

ibute objects are used to hold common attributes for other objects. Attribute objects are

fill and input. See Table B.45 and Table B.46.

4.2 Font Attributes object
5 object holds attributes related to fonts.

Working Set designer can changethe Font Attributes using either the Change Font

Change Font Attributes command can be used to achieve the desired results without

po

o

condition.

wed commands:

Change Font Attributes command;
Change Attribute command;

Get Attribute Value message.

Talhla P 40 FaontAttrihaatac o
LI XJ

, never directly included as a child in a parent object. There are four types of attribute g

mand, the Change Attribute comiand, or by transferring a new object. The designer
re that some uses of the Change Attribute command can cause the object pool to become 1
e Font size and Font style attributes are changed to a combination that the VT does nda

referenced
bject: font,

Attributes
should be
nvalid (e.g.
t support).
the invalid

X £
TAauTCT TUIICZTICCTI TOUCC S CVCTICS

Event Caused by VT behaviour

Message

On Change
Font Attributes

Change Font At-
tributes command

Redraw all objects that are currently dis-
played and reference this object. Refresh
parent object.

sponse

Change Font Attributes re-

On

Attribute

Change Change Attribute

command

Redraw all objects that are currently dis-
played and reference this object. Refresh
parent object.

Change Attribute response
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Table B.46 — Font Attributes attributes and record format

Attribute AID Tvpe Size |Rangeor| Record
Name yp (bytes) | Value byte

Object ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.

Type [0] Integer 1 =23 3 Object Type = Font Attributes
Font colour 1 Integer 1 0—255 4 Text colour.

Description

Font size 2 Integer 1 0—14a 5 Font size

H-Noen-ProportionalKont{referto-Font
style bit 7)
Font size value = pixel width x pixel height

0=6x8
1=8x8
2=8x12
3=12x16
4=16x16
5=16 x 24
6=24x32

7 =32x%32
8=32x48

9 = 48 64
10 =64% 64
11=64 x 96
12)=96 x 128
13=128x128
14 =128 x 192

0—14 or
8—Nb

If Proportional font (refer to font style
bit 7):
8toN

This attribute represents the height of
the font in pixels in the range 8 up to

and including the value N, where N is thp
largest supported font height as identi-
fied in the Font size value of Get Text Foht
Data response. Width of each character|is
variable.b

Font type 3 Integer 1 0,1, 2552 6 See Table K.1.

D

If the Font Attributes object applies to
a WideString the Font type is ignored

0-2, (see 4.6.19.7).

4,5,7,
240—255b

a VT Verslan=3 and Prior.

b For version 4 and later VTs.

¢ Inverting is to exchange background and pen colours. The rules for background transparency shall be applied.
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Table B.46 (continued)

Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Font style

Bitmask

1

0—-127a

0—255b

7

Font style. These can be combined.

0 = Normal Text (default)
Bit 0 =1 = Bold

Bit1 =1 = Crossed Out
Bit 2 =1 = Underlined
Bit 3 =1 =Italic

Bit 4 = 1 = Invertedc

Bit 5 = 1 = Flashing between Inyj
styles set by bits 0—3

Bit 6 = 1 = Flash both’the backgr
the foreground between Hidden
set by bits 0-+4. Bit 6 has priorit

In other-words, the entire text o
hiddenvon’the “hidden” cycle.

Bit 7.='1 = Proportional font renl
this bit is zero, use non-proport
rendering).b

erted and

ound and
and styles
 over bit 5.

bject is

dering (if
onal font

Nuinber of
mafgros to
follpw

Integer

0—255

Number of Macro references ind
if zero. Each Macro reference co
2 bytes: one for event ID and on
ID. Whenever the indicated ever
the associated Macro is execute

VT version 5 and later: A refereice to a

Macro with 16-bit Object ID sha
2 macro references within the ¢
this attribute.

luded even
hsists of
p for Macro
t occurs,
.

I count as
bntext of

Repeat:
{Evlent ID}

Integer

0—255

(List these after all objects have
listed.)

8-bit Macro Object ID reference;
of event type that causes this M
execute.

16-bit Macro Object ID referenc
VT version 5 and later): Event I
type that causes this Macro to e
O0xFF (see 4.6.22.3).

been

Event ID
hiCcro to

e (only for
of event
kecute or

{Micro ID¥

Integer

0—255

10...

8-bit Macro Object ID reference:
of the Macro to execute.

Macro ID

16-bit Macro Object ID referenc

e (only for

VT version 5 and later): Low byte or high
byte of Macro ID of the Macro to execute

(see 4.6.22.3).

a VT Version 3 and Prior.

b For version 4 and later VTs.

¢ Inverting is to exchange background and pen colours. The rules for background transparency shall be applied.
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B.14.3 Line Attributes object

This object holds Line Attributes related to output shape objects. See Table B.47 and Table B.48 and
record format and Figure B.15.

NOTE The end point of a line can be calculated, but is not necessarily drawn when the Line Attribute is
applied.

Allowed commands:

— Change Line Attributes command;

— Changg Attribute command;

— Get Attribute Value message.

Table B.47 — Line Attributes events

Event Caused by VT behaviour Message

On Change Change Line At- |Redraw all objects that are currently dis- |Change)Line Attributes re-
Line Attribyites |tributes command | played and reference this object. Refresh sponse
parent object.

On Change Change Attribute |Redraw all objects that are currently dis<, |Change Attribute response
Attribute command played and reference this object. Refresh
parent object.

Table B.48 — Line Attributes attributes,and record format

Attributle Size |Rangeor| Record
Name AID Type (bytes) | Value byte

Object ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.

Type [0] Integer 1 =24 3 Object Type = Line Attributes

Line colour 1 Integer 1 0—255 4 Pen colour.

Description

Line width 2 Integer 1 0—255 5 Pen thickness in pixels. Lines are drawr
with a square paintbrush of this size. Se

Figure B.14.

Line art 3 Bitmask 2 0—65535 6—7 Bit pattern art for line. Each bit represgnts
a paintbrush spot. Zero (0) bits are skipped
(background colour) and one (1) bits fare
drawn in the line colour. Each bit is the $ize
of the current paintbrush. For example,
00110011 would represent two skipped
paintbrush spots followed by two paintbrush
spots drawn and so on. See Figure B.15,

¢)
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Table B.48 (continued)
Attribute Size |Rangeor| Record -
Name AID Type (bytes) | Value byte Description
Number of Integer 1 0—255 8 Number of Macro references included even
macros to if zero. Each Macro reference consists of
follow 2 bytes: one for event ID and one for Macro
ID. Whenever the indicated event occurs,
the associated Macro is executed.
VT version 5 and later: A reference to a
Macro with 16-bit Object ID shall count as
2 macro references within t pntext of
this attribute. o
Repeat: Integer 1 0—255 9... (List these after all ob'e%ave been
{Evlent ID} listed.) ,(t) :
8-bit Macro Objﬁ\Q;g reference{ Event ID
of event type that causes this Mpcro to
execute. '\
16-bit Object ID referencg (only for
VT Vg‘}l n 5 and later): Event Iiof event
typé€ that causes this Macro to efxecute or
& FF (see 4.6.22.3)
{Mgcro ID} Integer 1 0—255 10...Q \8-bit Macro Object ID reference{ Macro ID
0\\ of the Macro to execute.
s\ 16-bit Macro Object ID referencg (only for
QQQ VT version 5 and later): Low byte or high
$ ~ byte of Macro ID of the Macro td execute
. O (see 4.6.22.3)
R\
C \O d
\ S
a |1101|110@}01|0011|<—b
AN
e
a  |Output Li e@‘bject (width = 16, height = 1, line attribute: line width = 1, line attribute: line art = D£531¢).
b |Line Attribute binary value superimposed above the rendered Output Line object to show relationfship.
c MoQ??gnificant bit of line attribute.
R significant bit of line attribute.
e Output Line object (width = 32, height = 2, line attribute: line width = 2, line attribute: line art = DC531¢).
Figure B.14 — Effect of Line Attribute — Example of same line art with different width
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a  Qutput
b Qutput
¢ OQOutput

B.14.4 Fill Attributes object

This object
Allowed c
— Chang
— Chang
— GetAt

bmmands:

b Attribute command;

Line object (width = 8, height = 2, line attribute: line width = 2, lineattribute: line art = AAAA1¢).
Line object (width = 8, height = 5, line attribute: line width = 2\ine attribute: line art = AAAA1¢).
Line object (width = 5, height = 8, line attribute: line width =\2, line attribute: line art = AAAA1¢).

Figure B.15 — Effect of Line Attribute —Example pattern: 1010...

holds attributes related to filling.ofitput shape objects. See Table B.49 and Table B.50.

b Fill Attributes command;

ribute Value meSsage.

Table B.49 — Fill Attributes events

Event Caused by VT behaviour Message
On Change [Fill'[Change Fill Attrib- | Redraw all objects that are currently dis- |Change Fill Attributes response
Attributes utes command played and reference this object. Refresh
parent object.
On Change Change Attribute |Redraw all objects that are currently dis- |Change Attribute response
Attribute command played and reference this object. Refresh
parent object.
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Table B.50 — Fill Attributes attributes and record format

Attribute Size |Rangeor| Record —
Name AID Type (bytes) | Value byte Description
Object ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.
Type [0] Integer =25 3 Object Type = Fill Attributes
Fill type 1 Integer 0-3 4 0 =no fill
1 = fill with line colour
2—ftHwith apcx.iﬁt:d cotour-iiill colour
attribute
3 = fill with pattern given by fil] pattern
attribute
Filllcolour 2 Integer 1 0—255 5 Colour for fill if Fill type = 2. Ignjored for all
other Fill type values.
Filljpattern 3 |Integer 2 0—65534, 6—7 Object id of aPicture Graphic ohject to use
65535 as a Fill pattern. Ignored if Fill type <> 3.

To charige from Fill Type 0, 1 or
Typel3, the Working Set shall m
Fill Pattern attribute first and t
attribute second to avoid errors
K this order is not followed, the

iour of the VT cannot be predictled and is

proprietary. If the Fill Type is 3
Pattern attribute is the NULL, n
be performed by the VT.

IMPORTANT In order to simplify mono-

chrome and 16-colour VTs, the 1
Picture Graphic object shall hay
buffer which does not contain a
bits. Therefore, the width of the|
Graphic object with Format =0
chrome) shall be evenly divisibl
Picture Graphic object with For
(16-colour) shall be evenly divig
(see Example in B.12.2). If these|
tions are not met the VT shall re
error to the Working Set. This e
be reported with either the End
Pool response (see C.2.5) or the
Active Mask (see H.14).

2 to Fill
hdify the
he Fill Type
in the VT.
behav-

hnd the Fill
p fill shall

eferred

e a pattern
hy unused
Picture
[mono-

e by 8. The
mat=1
ible by 2
condi-
portan
'ror shall
of Object
VT Change
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Table B.50 (continued)

Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Number of
macros to
follow

Integer

1

0—255

8

Number of Macro references included even
if zero. Each Macro reference consists of

2 bytes: one for event ID and one for Macro
ID. Whenever the indicated event occurs,
the associated Macro is executed.

VT version 5 and later: A reference to a
Macro with 16-bit Object ID shall count as

2 macro references within the context.df
this attribute.

Repeat:
{Event ID}

Integer

0—255

(List these after all objects have been
listed.)

8-bit Macro Object ID reférence: Event ID
of event type that causes‘this Macro to
execute.

16-bit Macro Objeet ID reference (only fi
VT version 5@and’later): Event ID of ever
type that catises this Macro to execute qr
OxFF (see4.6.22.3).

o
-5

{Macro ID}

Integer

0—255

10...

8-bitMacro Object ID reference: Macro |D
ofithe’Macro to execute.

16-bit Macro Object ID reference (only fi
VT version 5 and later): Low byte or hig
byte of Macro ID of the Macro to executg
(see 4.6.22.3).

4 O
=

B.14.5 Input Attributes object

This objec

object is referenced by an Input String obhject. See Table B.51 and Table B.52.

defines the valid or invalid characters for an Input String object. The VT shall check fthis
object for valid characters and not permit operator entry of invalid characters into the input field. This

If the Input String object which references this object does not contain an 8-bit string, or the Irjput
String object references a StringVariable that does not contain an 8-bit string, then no validation shall
be performnjed.

Allowed commands:

— Changg String Valde command;

— Get Atfribute Value message.

Tahbla 5.51

ToroTre

Input Attributac avantc
£y 2 Tyt te5€

VEIIeY

Event Caused by VT behaviour Message
On Change Change String .
Value Value command Change String Value response

156
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Table B.52 — Input Attributes attributes and record format

Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Object ID

Integer

2

0—65534

1-2

Object identifier. Shall be unique within

the object pool.

Type

(0]

Integer

=26

Object Type = Input Attributes

Validation type

(1]

Integer

0—-1

0 = valid characters are listed

1 = invalid characters are listed

ath
Length

H

o
[\ 8]
1
qn

qn

Lonagth of yalidation ctying 19 l""tES
RS tH-o - vYaraaaeR-SeHR B

The Validation String shall be'a
String.

8-bit

Valjdation
string

String

String containing all valid or iny
acter codes (depends,on validat
attribute).

alid char-
on type

Nuinber of
mafgros to
follpw

Integer

0—255

Depends
on size of
string

Number of Macro references ind
if zero. Each Macro reference col
2 bytes¢one for event ID and on

luded even
nsists of
b for Macro

ID. Whenever the indicated eveft occurs,

the @ssociated Macro is execute

VT version 5 and later: A refere
Macro with 16-bit Object ID shal
2 macro references within the ¢
this attribute.

d.

cetoa
I count as
ontext of

Repeat:
{Evlent ID}

Integer

0—-255

Depends
on size of
string

(List these after all objects havd
listed.)

8-bit Macro Object ID reference
of event type that causes this M
execute.

16-bit Macro Object ID referenc

been

Event ID
hcro to

e (only for

VT version 5 and later): Event IeIl:(of event

type that causes this Macro to
OxFF (see 4.6.22.3).

ecute or

{Micro ID}

Integer

0-—255

Depends
on size of
string

8-bit Macro Object ID reference
of the Macro to execute.

16-bit Macro Object ID referenc
VT version 5 and later): Low by
byte of Macro ID of the Macro td
(see 4.6.22.3).

Macro ID

e (only for
e or high
execute

B.14.6 Extended Input Attributes object

Thd

Extended Input Attributes object, available in VT version 4 and later, defines the valig

or invalid

characters for an Input String object. The VT shall check this object for valid characters and not permit
operator entry of invalid characters into the input field. This object is referenced by an Input String
object. See Table B.53.

If the Input String object which references this object does not contain a WideString, or the Input String
object references a String Variable object that does not contain a WideString, then no validation shall be
performed.

The character ranges defined in this object can include characters which are not supported by the VT.
The VT shall ignore the unsupported characters but still validate against the remaining characters.

Allowed command:

Get Attribute Value message.

© IS0 2018 - All rights reserved 157


https://standardsiso.com/api/?name=ea26bb44cd3eef4ccd16098ac71c4b5d

ISO 11783-6:2018(E)

Table B.53 — Extended Input Attributes attributes and record format

Attribute Size |Rangeor| Record -
Name AID Type (bytes) | Value byte Description
Object ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.
Type [0] Integer 1 =38 3 Object Type = Extended Input Attributes
Validation type| [1] Integer 1 0—-1 4 0 = valid characters are listed
1 = invalid characters are listed
Number of Iteger 1 117 5 Number-of-code-planes-with-valid/nvahid
code plane§ to characters. L
follow For each code plane the plane number and
an array of character ranges ar¢ listed.
Repeat: Integer 1 0-16 6.. Code plane to which the charaeter rangges
{Code plan¢ belong.
number} 0: characters 00000%..0FFFF16
1: characters 10000%6..1FFFF1¢g
2: characters ,2000014..2FFFF1¢4
etc.
{Number o integer 1 1-255 7.. Number of ¢haracter ranges. Each chargc-
character ter range«consists of two WideChars (fifst
ranges to charagtet and last character where the
follow} first character < last character).
Depending on validation type (byte 4)
the ranges indicate either valid or inval|d
characters.
Repeat: integer 2 0—65535 8.. First character in the range.
{{First chatfac-
ter}}
{{Last charpc- integer 2 0—65535 10.. Last character in the range.
ter}}
EXAMPLE An Extended Input Attribute -object (object id 123414) limiting the input characters to|the
following rgnges:
0004116-0004F16 ; Code plane ©
00061{4-0006F1¢ ; Codeplane 0
1AB12}65-1AB1F16 ;LCade plane 1
The object shall be encoded as follows:
3416, 1216, ; object id
261¢, ; Type
00j6; ; validation type
0216, ; Two code planes
0016, ; Code plane 0
0216, ; Two character ranges

4116, 0016, 4F16, 0016, ;Rangel
6116, 0016, 6F16, 0016, ; Range 2

0116, ; Code plane 1

0146, ; One character range
1216, AB16, 1F16, AB16, ; Range 1

B.15 Object Pointer object

Refer to Clause 4.6.11.5 Object pointer for information on this object. See Table B.54 and Table B.55.
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Allowed commands:

Change Numeric Value command;

Get Attribute Value message.

Table B.54 — Object Pointer events

Event Caused by VT behaviour Message
On Change Change Numeric |Hide the prior object and show the new one.|Change Numeric Value re-
Value Value command | Refresh the parent object sponse
Table B.55 — Object Pointer attributes and record format
Attribute Size |Rangeor| Record O M
Name AID Type (bytes) | Value byte Deseyiption
Object ID Integer 2 0—65534 1-2 Object identifigr.\Shall be uniqu¢ within
the object pool.
Tyge [0] Integer =27 3 Object Type'= Object Pointer object
Vallie [1] Integer 0—65534,| 4-5 Object ID of a referenced objectjor the
65535 NUKD Object ID.

B.16 Macro object

Magros are used to define a list of commands that can ‘be referenced by an event or exeduted using
the[Execute Macro command (on version 4 or laterxV.Ts) or the Execute Extended Macro coimmand (on
vergion 5 and later VTs). A Macro is defined by a series of one or more command packets. (See 4.6.11.4).
It if the Working Set responsibility to ensure-that the macros, prior to execution, are consfstent with
the[object pool (e.g. cannot reference missing objects).

NOTE Command packets are definedinAnnex F but not all commands are allowed in a Macro.

See|Table B.56.
Allgpwed commands:
— |Execute Macro command;
— |Execute Extended Macro command;
— | Get Attribute Value message.
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Table B.56 — Macro attributes and record format

Attribute Size |Rangeor| Record -
Name AID Type (bytes) | Value byte Description
Object ID Integer 2 0—255a 1-2 Object identifier. Shall be unique within
0—65534b the object pool.

Type [0] Integer 1 =28 3 Object Type = Macro

Number of Integer 2 0—65535 4—5 |Number of bytes to follow.

bytes to follow For each command, if the command packet
ib }Cbb t}ldll 8 ‘U_y tCD (C.s. Chqusc Stl ills
Value command on a two byte string); the
remaining bytes shall be set to FEjs to pad
the packet to an 8 byte boundary!

Repeat: 6—n |Command message packetsywith each

{Command packet making up a command. Only conp-
mands listed in Annex.F are allowed. Ude
formats from Annex'E.

a  VTversjon 4 and prior.

b VT versjon 5 and later.

B.17 Colgur Map object

The Coloui} Map object, optionally available in VT version 4 and.5, and mandatory in VT version 6 pnd
later, allow{s the Working Set designer to alter the transformation of the VT colour index values to[the
defined RGB value. This provides a mechanism where thexColours table can be changed at run-time. A
Working S¢t, in using a few colour objects for various backgrounds and borders can then easily alterjthe
presentation.

The object| pool can contain more than one Colour Map object. After the pool is loaded the VT yses
the defaultf Colour Map. Upon receipt of a valid-Select Colour Map or Palette command the VT changes
accesses of the active colour palette for this Working Set. Every object of a Working Jet's
pool shall be displayed with that Working Set's Colour Map. VT version 6 and later supports changing
from the V[T standard colour palette tela Working Set defined colour palette using the Colour Palptte
object (see|4.8 and B.26).

colour mat

The Colouil Map object contains.the definitions for each of the valid colour index values. Upon selecfion

of a Colour

indicate the failure in the-Select Colour Map or Palette response message. Therefore, a monochr

Map, the resulting-Colour Map values shall be valid for the VTs capabilities or the VT pwill

me

VT maintajns two entries:inh the Colour Map object, where a 256 colour VT maintains 256 entries in|the
object. The-Colour Map object can have capabilities beyond the VT (e.g. a 256 entry Colour
Map object can besuploaded for a 2-colour VT, which will only access indices 0 and 1), but the Colour

Colour Ma

Map object|shalknot have fewer colour indices than the VT capabilities.

A typical

T-implementation defines the default palette as shown in Table A.4. The subscript into khis

array of values is the colour index. The Colour Map object provides one level of indirection to the RGB
table. Figure 32 shows a sample presentation before and after colours 0 and 1 have been reversed by
selecting a Colour Map object with the values [1, 0, ...].

Allowed command:

— Get Attribute Value message.

160
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Table B.57 — Colour Map attributes and record format

Attribute Size |Rangeor| Record —
Name AID Type (bytes) | Value byte Description
Object ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.
Type [0] Integer =39 3 Object Type = Colour Map
Number of Integer 2, 16,256 4-5 Indicates the number of Colour Map en-
colour indexes tries to follow. Allowable values:
to follow 2 for a VT with graphic type 0 (mono-
chrome)
16 for a VT with graphic type ¥[16 colour)
256 for a VT with graphictype 2 (256
colour)
Colpur Map Integer | variable | 0—255 6—n |VT Colour to be shown for VT cplour
index values
VT graphic type 0:
length 52¥for colour index 0, 1
VT graphic type 1:
length = 16 for colour index 0 + 15
VT graphic type 2:
length = 256 for colour index (—255
B.18 Graphics Context object
The Graphics Context Object, optionally available.in VT version 4 and later, and mandatory in|[VT version
6 and later, is a bitmap with a canvas and a viewport that can be manipulated by the Working Set at run
timp. If it is not supported by the VT but is\referenced in the object pool, it is handled lik¢ an Object
Poipter pointing to the NULL object ID (e;g:it is not drawn and occupies a selectable place infan opened
Inplit List). No additional memory is allocated in the VT in this case and the storage space of|the GCO(s)
can|be omitted in the (see D.2).
The canvas of the object (the drawing area) can be changed and is remembered by the object|even when
it is|not physically on the screen. In other words, this object has a memory and the pixels of|the canvas
perfist even when the gbjeet is removed from the display or another mask is selected. This allows
a Working Set to do run-time drawing to the VT screen. This would be useful for precisipn farming
applications, where,for-€xample, the designer could draw a swathe behind the moving implement image.
Thg memory required for the object’s bitmapped contents can be directly calculated from [the canvas
sizg. Changes to'the canvas size are not permitted unless an entirely new object is uplpaded. The
“vigwport”~defines the portion of the canvas that is visible and thus the display size of th¢ VT object
(i.e{on atPata Mask). By anchoring the viewport as a child object in the parent mask or corftainer, it is
poskible'to easily and efficiently pan the underlying object contents within the viewport. The size of the
viewportcan be modified at run-time

The contents of this object are never stored by the Store Version command. Working Sets can copy
the canvas to a Picture Graphic before storing a version of the object pool if it is desired to store what
was drawn.

A single Graphics Context command with several sub-commands is defined to allow simple, consistent
and efficient modification of the contents of the graphics Context. The Graphics Context commands can
also be contained within a Macro to permit even more efficient updates. Most commands can be carried
by one CAN packet.

The current drawing Context, or attributes of the Graphics Context object are always remembered.
Therefore it is only necessary to set an attribute once when it is intended to be used more than once
(refer to example below). A graphics cursor is defined to indicate the next X/Y location at which to start
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drawing. Graphics commands can move the graphics cursor to a new location. Therefore drawing
be thought of as a set of procedural commands as shown in Figure B.17.

can

Instructions Graph Result

SET FOREGROUND COLOUR [Colour=0 (black)]
SET BACKGROUND COLOUR [Colour=1 (white)]
SET LINE ATTRIBUTES (object id 6019)

SET FILL ATTRIBUTES (NULL Object ID)

SET GRAPHICS CURSOR (X=0, Y=0)

ERASE RECTANGLE (width=30, height=30)
SET GRAPHICS CURSOR (X=0,Y=0)

Graph Example

DRAW LINE (Xoff=0, Yoff=20)

DRAW LINE (Xoff=20, Yoff=0)

MOVE GRAPHICS CURSOR (Xoff=-20, Yoff=0)
SET FOREGROUND COLOUR [Colour=12 (red)]
DRAW LINE (Xoff=6, Yoff=-6)

DRAW LINE (Xoff=8, Yoff=0)

DRAW LINE (Xoff=6, Yoff=-6)

SET GRAPHICS CURSOR (X=3, Y=0)

SET FONT ATTRIBUTES (object id 2000)

DRAW TEX|[T (Transparent, 13, “Graph Example”)

Figure B.16 — Example drawing with Graphics €ontext object

The Graphics Context object has a transparency option, similartoythe Picture Graphic object. There
itis possible to create graphics “layers” by overlaying two or mere Graphics Context Objects. This all
easy remoyal or erasure of certain groups of pixels in the @bject(s). For example, swathe lines coul
reset withgut affected the underlying map image. However, Working Set designers should be cauti

that the Grjaphics Context object will likely allocate sighificant memory in the VT (Canvas Width ti

fore
DW'S
be
ed
mes

Canvas Height or more bytes on a 256 colour VT) and should therefore be used sparingly and kept sinall

to avoid rejection of the pool due to memory constraints.
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Key]
picture graphic object

«°
QO
L

viewport N

graphics context object (entire graphics context referred f&gs the “canvas”

‘(\
4\

o
C)\\O

— |Change Attribute command;, °.

— |Change Background CO&L)KD command;

Allgpwed commands:

— | Graphics Context command;

— | Get Attribute Valu(eo@ssage.
N

09%

Table B.58 — Graphics Context events

X0
Figure B.17 — Example application %@he Graphics Context object and viewport

Evel}t\vb Caused by VT behaviour Message
On Chang@t{ibute Change Attribute command |If field is visible, refresh. Change Attijibute
P response
OnfC \ge Back- Change Background Col-  |Fill the object with the back- Change Background
grourd Cotour OUT COTIITATTT BTOUId cotour €olourTesponse

Table B.59 — Graphics Context attributes and record format

Attribute AID Type Size |Rangeor| Record Description
Name (bytes) | Value Byte P

Object ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.

Type [0] Integer 1 =36 3 Object Type = Graphics Context Object
(version 4 or later VTs only)

Viewport 1 Integer 2 0—32767| 4-—5 |Width of the visible viewport in pixels.

Width
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Table B.59 (continued)

Attribute AID Type Size |Rangeor| Record Description
Name (bytes) | Value Byte p
Viewport 2 Integer 2 0— 32767 6—7  |Height of the visible viewport in pixels.
Height
Viewport X 3 Integer 2 -32768 8—9 |X Position of the upper left corner of the
to viewport relative to the upper left corner of
+32767 the canvas. The viewport is not constrained
to the dimensions of the canvas. 0 refers to
the left most column of the canvas.
Viewport Y| 4 Integer 2 -32768 10—11 |Y Position of the upper left corner of the
to viewport relative to the upper left-corn¢r
+32767 of the canvas. The viewport is not con-
strained to the dimensions ofithe canvak. 0
refers to the top most row.ofithe canvag.
Canvas Width [5] Integer 2 0—-32767 | 12—13 |Width of the canvas in,pixels.
Canvas Height | [6] Integer 2 0—32767 | 14—15 |Height of the canvas'in pixels.
Viewport 7 Float 4 -32,0to | 16—19 |Viewport magnifiedtion (see Table F.1).
Zoom +32,0
Graphics Cyir- 8 Integer 2 -32768 20—21 |X Position of-the graphics “cursor” relatjve
sor X to to the upper left corner of the canvas. Npxt
+32767 pixel will be drawn at this location.
Graphics Cyir- 9 Integer 2 -32768 22—23 |Y Position of the graphics “cursor” relatjve
sorY to tothe upper left corner of the canvas. Npxt
+32767 pixel will be drawn at this location.
Foreground 10 Integer 1 0—255 24 Foreground colour to use during drawing
Colour when options bit 1 is 0.
Backgroung 11 Integer 1 0—255 25 Background colour to use during drawing
Colour when options bit 1 is 0. At parsing time, this
object is filled with this background colqur.
NOTE Writing this attribute at runtime¢
fills this object, effectively erasing any
content.
Font Attribf 12 Integer 2 0—65534,| 26—27 |ObjectID of a Font Attributes Object to fise
utes Object] 65535 for drawing text. Can be set to NULL if text
is not being used.
Line Attrib 13 Intéger 2 0—65534,| 28—-29 |ObjectID of a Line Attributes Object to jise
utes Object] 65535 for drawing lines and borders or NULL for
line suppression.
Fill Attribufes 14 Integer 2 0—65534,| 30—31 |ObjectID of a Fill Attributes Object to uge
Object 65535 for filling objects or NULL for no filling.
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Table B.59 (continued)

Attribute AID Type Size Record

Range or

Name

(bytes)

Value

Byte

Description

For

mat

15

Integer

1

0-2

32

Canvas Type:

0 = Monochrome; 8 pixels per byte. Each
bit represents a colour palette index of 0
or 1. (“White” colour can vary with display

hardware)

1 = 4 bit colour; 2 colour pixels per byte.

Each nibbie (2 bitS) Tepresents 4
palette index of 0 through 1,5:

2 =8 bit colour; 1 colourpixel p
Each byte represents@-elour p
index of 0 through 255.

See Table A.4.

colour

1 byte.
hlette

Opt

ions

16

Bitmask

33

Bit 0: Transparency

0 = Opague

1 = TranSparent. If opaque, all p
drawn in indicated colour. Back|
jectts do not show through. If trg
pixels in the bitmap that have t}
parency colour should show the
the background or objects unde
object instead.

Bit 1: Colour

0 = Use Foreground and Backgr
ours of this object when drawin
1 = Use Line Colour, Font colour,

xels are
bround ob-
nsparent,
e trans-
colour of
rneath this

bund Col-

.
and Fill

Colour, specified in the Line, Font, and Fill

attributes when drawing.

Bits 2—7 =reserved, set to 0

Col

Trajnsparency

pur

17

Integer

0—-255

34

Pixels in the bitmap that have t
index are transparent (backgro
through). If opaque, this attriby
ignored.

nis colour
und shows
te is

B.19 WindowMask object

B.1

9.1 General

Thg Window Mask object, available in VT version 4 and later, is a parent and special mask olrject thatis
used by the VT only in its User-Layout Data Masks. For details, refer to Clause 4.7.1.2.

If the Window Mask Window Type is free form (type 0), the Working Set shall scale this object, just
as any other object, to the dimensions of the VT’s Window Cell. The aspect ratio of a Window Cell is
predictable since there are always 12 window cells (2 columns by 6 rows) on each of the VT’s User-
Layout Data Masks which, in turn, are always full mask resolution and square. Therefore, the window
Cell Size can be calculated from the Data Mask size reported by the VT in the Get Hardware response.

Working Sets can participate in the VT’s User-Layout Data Masks, if supported, by placing Window
Mask objects in the object pool.

Allowed commands:

Change Background Colour command;
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Change Attribute command;

Change Child Location command;

Change Child Position command;

Get Attribute Value message.

Table B.60 — Window Mask events

Event Caused by VT behaviour Message

On Show The User-Layout |Fill area with the User-Layout Data Mask  |VT On User-Layout Hide/Shiow
Data Mask con-  |background colour. Draw child objectsin  |message with Show indicat¢d
taining this Win- |the order they are listed in the Window
dow Mask object |Mask object.
becoming visible
on the display.

On Hide The User-Layout VT On User-Layout Hide/Shiow
Data Mask con- message with Hide indicated
taining this Win-
dow Mask object
being removed
from the display.

On Refresh Any action that  |Redraw objects in the Window Mask that
causes a show or |have become corrupted.
hide on a child, —
grandchild, ob-
ject, etc.

On Change Change Back- If the Window Mask is visible and not Change Background Colour

Backgrounfl |ground Colour transparent, fill area with background response

Colour command colour and draw child 0bjects in the order

they are listed.
On Change Change Child Lo- |Draw child object at current location in Us- |Change Child Location re-
Child Locaffion |cation command |er-Layout mask background colour to erase |sponse

it. Refresh Window Mask (to redraw child

objectiortobjects).
On Change Change Child Po- |Draw-child object at current location in Us- |Change Child Position response
Child Positfon |sition command ,fer:Layout mask background colour to erase

it. Refresh Window Mask (to redraw child

object or objects).

On Change Change Atfribute |For behaviour see other change com- Change Attribute response

Attribute command mands above.

On Pointing Opefator touches |Event reported only for Free Form Window |Pointing Event message

Event press Witidow mask

On Pointing Operator touch is |Event reported only for Free Form Window |Pointing Event message

Event release”/|released

Table B.61 — Window Mask attributes and record format

. Size Range or oo
Attribute Name AID Type (bytes) Value Record byte Description
Object ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within the object pool.
Type [0] Integer 1 =34 3 Object Type = Window Mask
Width Integer 1 1-2 4 Width (Number of User-Layout Data Mask columns).
Used only if Window Type attribute is 0 (Free Form).
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. Size Range or oo
Attribute Name AID Type (bytes) Value Record byte Description
Height Integer 1 1-6 5 Height (Number of User-Layout Data Mask rows). Used
only if Window Type attribute is 0 (Free Form).
Window Type Integer 1 0-18 6 Window Type (see B.19.2). The dimensions listed here

are width x height in window cells.
0 =Free Form

1=1x1 Numeric Qutput Value with Unit

2 =1 x 1 Numeric Output Value, no Units
3 =1 x 1 String Output Value

4 =1 x 1 Numeric Input Valye with Units
5 =1 x 1 Numeric Input Vahie, no Units
6 =1 x 1 String InputValue

7 =1 x 1 Horizontal*'Linear Bar Graph, np Units
8 =1 x 1 Single)Button
9 =1 x NDouble Button

10 =2%*1 Numeric Output Value with Unitk
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Table B.61 (continued)

. Size Range or oo

Attribute Name AID Type (bytes) Value Record byte Description
11 =2 x 1 Numeric Output Value, no Units
12 =2 x 1 String Output Value
13 =2 x 1 Numeric Input Value with Units
14 = 2 x 1 Numeric Input Value, no Units
15 =2 x 1 String Input Value
16 = 2 x 1 Horizontal Linear Bar Graph, no Units
17 = 2 x 1 Single Button
18 =2 x 1 Double Button

Background Cdlour 1 Integer 1 0—255 7 Background colour. For WindoW, Type > 0, this attriljute
shall be ignored by the VT sinee the VT controls the
formatting of those windowrtypes.

Options 2 Integer 1 0-3 8 Option bits:

Bit 0 = Available”If 0 (FALSE) this window is not avdil-
able for use‘at the present time, even though defined.
The V/Ashall not allow the operator to map it and if
already mapped, shall blank out the window cell(s) fhat
it oCeupies.

Bit 1 = Transparent. If this bit is 1, the background cqlour
attribute shall not be used and the Window shall be
transparent.

Bits 2—7 = Reserved, set to 0.

Name 3 Integer 2 0565534 9-10 Object ID of an Output String object or an Object Poipter
object that points to an Output String object that cog-
tains the string that gives a proper name to this objgct.
The VT can choose to ignore colour and font informgtion
and do its own formatting of the text. The VT shall use
this name in its proprietary mapping screen. The V']
shall be capable of displaying at least 20 characters
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Attribute Name

AID

Type

Size
(bytes)

Range or
Value

Record byte

Description

Window Title

Integer

2

0—65534,
65535

11-12

Object ID of an Output String object or an

object that points to an Output String object that

contains the string that supplies window
attribute shall be required for window ty

zero. For window type zero, this attribute shall be set to
the NULL Object ID. For window types above zero, the
VT can choose to ignore colour and font information and

do its own formatting of the text.

Object Pointer

title text. This
pes above

How Icon

Integer

0—65534,
65535

13-14

Object ID of an output object (ds specifiedin Table A.2
— Allowed hierarchicalrelationships of gdbjects, “Object
Label Graphic RepreSentdtion” column) tjat contains
anicon for the window. The VT can use thfis when

formatting window types above type zer
use itin the proprietary mapping screen
the window\This attribute shall only be t
windowtype is zero (0). In all other wind|
windéw icon object shall be supplied.

and can also
0 represent
he NULL if the
bw types, a

Nunj
refe
follo}

ber of object
ences to

Integer

15

The number of objects needed in a Windo|

iable and dependent upon the window type. This attrib-

ute, though redundant with the window t|
allows for future expansion of this object
helps with parsing.

If the window type is zero (free form) thi
shall be set to 0. For all other window typ|
tables that follow in Cl B.19.2.

Each attribute that follows is a two-byte jeference to an

object id or the NULL Object ID.

Mask is var-

pe attribute,
definition and

attribute
ks, refer to the

Nun]
to fol

ber of objects
low

Integer

0—-255

16

Number of objects to follow even if zero. ||
Type attribute is not zero, this attribute s|

0. Child objects are only necessary if the Vindow Type

is Free Form (0). Each of these objects is
this object. Each object consists of 6 byte
Object ID and four (4) for location.

the Window
hall be set to

contained” in
1 two (2) for
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Table B.61 (continued)

. Size Range or oo
Attribute Name AID Type (bytes) Value Record byte Description
Number of macros Integer 1 0—-255 17 Number of Macro references included even if zero. Each
to follow Macro reference consists of 2 bytes: one for event ID and
one for Macro ID. Whenever the indicated event occurs,
the associated Macro is executed.
VT version 5 and later: A reference to a Macro with 16-
bit Object ID shall count as 2 macro references within
the context of this attribute.
Repeat: Integer 2 0—65535 18 + refer- | Object ID of a required object reference(for the giver
{Object ID} enced object |window type (see B.19.2). List all objects before list|ng
index*2 macros.
Repeat: Integer 2 0—65534 18 + num Object ID of an object ¢gontained in this object (see 4.1.3
{Object ID} referenced ob- | Object relationshipg).List all objects before listing
jects*2 + child | macros.
object index*6
{X Location} Signed 2 -32768 20 + num RelatiyéX location of the top left corner of the objec
integer to referenced ob- | (relatiye to the top left corner of the Window Mask
+32767 jects*2 + child | object)*
objectindex*6
{Y Location} Signed 2 -32768 22 + ium Relative Y location of the top left corner of the objec
integer to referenced ob- | (relative to the top left corner of the Window Mask
+32767 jects*2 + child | object).
objéet index*6
Repeat: Integer 1 0—-255 18 + num (List these after all objects have been listed.)
{Event ID} referenced ob- . .
jects*2 + num 8-bit Macro Object ID reference: Event ID of event type
child ob- that causes this Macro to execute.
jECt.S*g * Tacro 16-bit Macro Object ID reference (only for VT versioh 5
index*2 and later): Event ID of event type that causes this Mgcro
to execute or OxFF (see 4.6.22.3)
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. Size Range or oo
Attribute Name AID Type (bytes) Value Record byte Description
{Macro ID} Integer 1 0—255 19 + num 8-bit Macro Object ID reference: Macro ID of the Macro

referenced ob- | to execute.
jects*2 + num . .

child ob- 16-bit Macro Object ID reference (only for
jects*6 + macro

index*2 Macro to execute (see 4.6.22.3)

5 and later): Low byte or high byte of Macro ID of the

VT version

B.19.2 Window Mask Window Types

The
the
Set;s

For

canpot assume the minimum value and maximum value attributes ofthe Linear Bar Grap}
displayable units of measure; therefore the VT should not label the §cale on the bar graph.

B.1Pp.2.1 Free Form Window Mask (type 0)

When the attribute is 0, the Working Set supplies and positions all child objects contained

win
the

tramsparency attributes of the Window Mask objegt and all other formatting attributes.

object allow the VT to create a uniform look and feel for standardized windows from 4

dow. In this case the Working Set has complete control over the look and feel of the W
VT shall render the Window Mask exactly as:specified by the child objects, positior

Window Mask Type attribute in the Window Mask, along with the object component refferences in

11 Working

. In addition, when the attribute is zero (0 = Free Form) the Working Set.can create completely
cusfom presentation.

the Window Masks (excluding Free Form) which contain a Linear Bar Graph objdct, the VT
) represent

inside the
indow and
, size, and

©IS
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B.19.2.2 1 x 1 Numeric Output Value Window with Units

Window Type 1
Description This window displays a single numeric output with units of measure in a single window cell.
Window Window Icon, Window Title. While both are optional, at least one of these items shall be
Designator displayed by the VT.
Reqlflred to Numeric value and units of measure
be Displayed
Number of
Object 2
Reference$
Object #1 — Output Number (for the numeric value)
Reference$
(in order) #2 — Output String (for the units of measure)
VT Field Window Title: 11 characters
Lengths . . . . .
Window Value: 5 characters (including decimal place if needed)
Window Units: 5 characters
VT Formafting The VT can format the window as desired, and can ignore‘colour and Font Attributes in §he
and Scalin referenced objects. Field length shall conform to the above requirements. The VT can scale
objects, excluding the Window Icon, if required or desired.
Workmg_ Spt The Working Set has no control over formatting or layout. The Working Set shall scale the
Formattin . : .
. Window Icon object according to 4.7.15.3.
and Scalin
Example
Layout |
This figure is an example that shows all components of the window. VT designs control the
formatting and layout of this window.
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B.19.2.3 1 x 1 Numeric Output Value Window, No Units

Window Type 2

Description This window displays a single numeric output with no units of measure in a single win-
dow cell.

Window Window Icon, Window Title. While both are optional, at least one of these items shall be

Designator displayed by the VT.

Re uired-to N T

be Pisplayed umeric value

Number of

Object 1

References

Ob‘ect #1 — Output Number (for the numeric value)

Reference

VT|Field Window Title: 11 characters

Lengths Window Value: 11 characters (including decimal place ifheeded)

VTlFormatting The VT can format the window as desired, and can ignoere colour and Font Attribjutes in the

and Scaling referenced objects. Field length shall conform to the above requirements. The VT can scale
objects, excluding the Window Icon, if required‘on desired.

w klng_ Set The Working Set has no control over formatting or layout. The Working Set shall[scale the

Formatting . . .

. Window Icon object according to 4.7.15.3¢

and Scaling

Exdmple

Layout
This figure is an exaniple that shows all components of the window. VT designs dontrol the
formatting and layout of this window.
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B.19.2.4 1 x 1 String Output Value Window

Window Type 3

Description This window displays a single string output in a single window cell.
Window Window Icon, Window Title. While both are optional, at least one of these items shall be
Designator displayed by the VT.

Required to .

be Displayed String Value

Number of

Object 1

References

Object #1 — Output String (for the string value)

Reference

VT Field Window Title: 11 characters

Lengths Window Value: 11 characters

VT Formatting |The VT can format the window as desired, and can ignore colpux-and Font Attributes in §he
and Scalin referenced object. Field length shall conform to the above requirements. The VT can scale
objects, excluding the Window Icon, if required or desired.
Worklng: Spt The Working Set has no control over formatting or layout. The Working Set shall scale the
Formattin . - .
. Window Icon object according to 4.7.15.3.
and Scalin
Example
Layout

This figure is an example that §hows all components of the window. VT designs control the
formatting and layout of this;window.
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B.19.2.5 1 x 1 Numeric Input Value Window with Units

and Scaling

Window Type 4
Description This window displays a single numeric input with units of measure in a single window cell.
Window Window Icon, Window Title. While both are optional, at least one of these items shall be
Designator displayed by the VT.
Required to . .
be Displaved Numeric value and units of measure
Number of
Object 2
References
Object #1 — Input Number (for the numeric value)
References
(inlorder) #2 — Output String (for the units of measure)
VT|Field Window Title: 11 characters
Lengths Window Value: 5 characters (including decimal place ifigeded)
Window Units: 5 characters
VT|[Formatting The VT can format the window as desired, and ean.ignore colour and Font Attributes in the

referenced objects. Field length shall conformto'the above requirements. The VT can scale
objects, excluding the Window Icon, if required or desired.

¥V(:|rk1ng_ Set The Working Set has no control over formatting or layout. The Working Set shall[scale the
ormatting and . : .

. Window Icon object according to 4.72.15.3.

Scaling

Exgmple

Layout |

[ ]

This figure is.an example that shows all components of the window. VT designs dontrol the
formatting and layout of this window.
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B.19.2.6 1 x 1 Numeric Input Value Window, No Units

Formatting and
Scaling

Window Type 5

Description This window displays a single numeric input with no units of measure in a single window cell.

Window Window Icon, Window Title. While both are optional, at least one of these items shall be

Designator displayed by the VT.

Required to .

be Displayed Numeric value

Number of

Object 1

Reference$

Object #1 — Input Number (for the numeric value)

Reference

VT Field Window Title: 11 characters

Lengths . . . . .
Window Value: 11 characters (including decimal place if needed)

VT Formatting |The VT can format the window as desired, and can ignore colpux-and Font Attributes in §he

and Scalintlg referenced objects. Field length shall conform to the above requirements. The VT can scale
objects, excluding the Window Icon, if required or desired.

Working Spt

The Working Set has no control over formatting or layout. The Working Set shall scale the
Window Icon object according to 4.7.15.3.

Example

Layout
This figure is an example that §hows all components of the window. VT designs control the
formatting and layout of this;window.
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B.19.2.7 1 x 1 String Input Value Window

Window Type 6

Description This window displays a single string input in a single window cell.

Window Window Icon, Window Title. While both are optional, at least one of these items shall be

Designator displayed by the VT.

Required to .

be Displaved String Value

Number of

Object 1

References

Object #1 — Input String object (for the string value)

Reference

VT|Field Window Title: 11 characters

Lengths Window Value: 11 characters

VTlFormatting The VT can format the window as desired, and can ignoxe-colour and Font Attributes in the

and Scaling referenced objects. Field length shall conform to the @above requirements. The VT can scale
objects, excluding the Window Icon, if required ot desired.

w klng: Set The Working Set has no control over formatting or layout. The Working Set shall|scale the

Forjmatting and . : .

. Window Icon object according to 4.7.15.3.

Scdling

Exgmple

Layout
This figure is an example that shows all components of the window. VT designs dontrol the
formatting and layout-of this window.
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B.19.2.8 1 x 1 Horizontal Linear Bargraph Window

Window Type 7

Description This window displays a single horizontal linear bargraph in a single window cell.
Window Window Icon, Window Title. While both are optional, at least one of these items shall be
Designator displayed by the VT.

Required to

be Displayed Bar Graph

Number of

Object 1

Reference$

Object .

Reference #1 — Linear Bar Graph

VT Field Window Title: 11 characters

Lengths

VT Formatting The VT can format the window as desired, and can ignore colouf-and Font Attributes in §he
and Scalinllg referenced objects. Field length shall conform to the above requirements. The VT can scjle
objects, excluding the Window Icon, if required or desired:

Working Spt The Working Set has no control over formatting or layouity The Working Set shall scale the

Formattingand |Window Icon object according to 4.7.15.3. The Working Set shall supply an Output Lineaj

Scaling Bar Graph object in the horizontal position. The batngraph should increase from left to right
but can increase in either direction.

Example

Layout | |

I

This figure is an example thatshows all components of the window. VT designs control the
formatting and layout of this'window.
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B.19.2.9 1 x 1 Single Button Window

Window Type 8
Description This window displays a single Button object in a single window cell.
Window Window Icon, Window Title. While both are optional, at least one of these items shall be
Designator displayed by the VT.
Required to
be Pisplayed One Button
Number of
Object 1
References
Object #1 — Button
Reference
VT|Field Window Title: 11 characters
Lengths
VTlFormatting The VT design is free to format the window as desired, dnd can ignore colour angl Font At-
and Scaling tributes in the referenced Button object. Field length fequirements above shall ble met. The
VT is free to scale objects, excluding the Window lcon/if needed or desired but iy the case
of the Button object shall only maintain or increase it’s size to avoid clipping child objects.
W(:Irking Set The Working Set has no control over formatting or layout. The Working Set shall‘lscale the
Forjmatting and |Window Icon object according to 4.7.15.3. The Working Set shall also scale the Biitton ob-
Scaling ject and its children according to these equations:
Button Width = Window Cell Width\*(65 % (rounded down)
Button Height = Window Cell Height x 57 % (rounded down)
Child objects shall be similarly:scaled. Due to these requirements, the same Buttpn object
in a Data Mask cannot be used in a Window Mask since the scale factors are different.
Ex3mple
Layout
This figure is an example that shows all components of the window. VT designs dontrol the
formatting and layout of this window.
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B.19.2.10 1 x 1 Double Button Window

Window Type 9

Description This window displays two Button objects in a single window cell.
Window Window Icon, Window Title. While both are optional, at least one of these items shall be
Designator displayed by the VT.

Required to

be Displayged Two Buttons

Number of

Object 2

Reference$

Object #1 — Button (for the left side button)

Reference$

(in order) #2 — Button (for the right side button)

VT Field Window Title: 11 characters

Lengths

o

VT Formafting |The VT design is free to format the window as desired, and cdn ignore colour and Font
and Scalin Attributes in the referenced Button objects. Field length requirements above shall be me
The VT is free to scale objects, excluding the Window Ice1.if needed or desired but in th

7

case of the Button objects shall only maintain or increase’their size to avoid clipping child
objects.
Working Spt The Working Set has no control over formatting 6rlayout. The Working Set shall scale the
Formattingand |Window Icon object according to 4.7.15.3. The Working Set shall also scale the Button obf
Scaling jects and their children according to these egiiations:

Button Width = Window Cell Width x 30/% (rounded down)
Button Height = Window Cell Heightx 57 % (rounded down)

Child objects shall also be similarly scaled. Due to these requirements, the same Button pb-
jectin a Data Mask cannot be:used in a Window Mask since the scale factors are different.

Example
Layout

This figufeis an example that shows all components of the window. VT designs control the
formatting and layout of this window.
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B.19.2.11 2 x 1 Numeric Output Value Window with Units

Window Type 10

Description This window displays a single numeric output with units of measure in two horizontal
window cells.

Window Window Icon, Window Title. While both together are optional, at least one of these items

Designator shall be displayed by the VT.

Reguired-te

be Displayed

Numeric value and units of measure

and Scaling

Number of
Object 2
Reﬁerences
Object #1 — Output Number (for the numeric value)
References
(inlorder) #2 — Output String (for the units of measure)
VT|Field Window Title: 20 characters
Lengths Window Value: 10 characters (including decimal place if needed)
Window Units: 9 characters
VT|Formatting The VT can format the window as desired, and)can ignore colour and Font Attributes in the

referenced objects. Field length shall confotm to the above requirements. The VT can scale
objects, excluding the Window Icon, if required or desired.

Working Set
Forjmatting and
Scdling

The Working Set has no control overformatting or layout. The Working Set shall[scale the
Window Icon object according to 417.15.3.

Exdmple
Layout

This figure is provided for example only and shows all components of the windoyw. VT de-
signs control the.formatting and layout of this window.
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B.19.2.12 2 x 1 Numeric Output Value Window, No Units

Window Type 11

Description This window displays a single numeric output with no units of measure in two horizontal
window cells.

Window Window Icon, Window Title. While both together are optional, at least one of these items
Designator shall be displayed by the VT.

Required te.

Numeric value

be Displayed

Number of

Object 1

Reference$

Object #1 — Output Number (for the numeric value)

Reference

VT Field Window Title: 20 characters

Lengths . . . . .
Window Value: 20 characters (including decimal place if needed]

VT Formatting |The VT can format the window as desired, and can ignore colour and Font Attributes in ghe

and ScalinL referenced objects. Field length shall conform to the aboverequirements. The VT can scale
objects, excluding the Window Icon, if required or desifed.

Workmg_ Spt The Working Set has no control over formatting orJayout. The Working Set shall scale the

Formatting and . : .

. i Window Icon object according to 4.7.15.3.

Scaling

Example

Layout

This figure is provided for@xample only and shows all components of the window. VT dg
signs control the formatting and layout of this window.
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B.19.2.13 2 x 1 String Output Value Window

Window Type 12

Description This window displays a single string output in two horizontal window cells.

Window Window Icon, Window Title. While both together are optional, at least one of these items

Designator shall be displayed by the VT.

Required to .

be Displaved String Value

Number of

Object 1

References

Object #1 — Output String (for the string value)

Reference

VT|Field Window Title: 20 characters

Lengths Window Value: 20 characters

VTlFormatting The VT can format the window as desired, and can ignoxe-colour and Font Attributes in the

and Scaling referenced objects. Field length shall conform to the @above requirements. The VT can scale
objects, excluding the Window Icon, if required ot desired.

w klng: Set The Working Set has no control over formatting or layout. The Working Set shall|scale the

Forjmatting and . : .

. Window Icon object according to 4.7.15.3.

Scdling

Exgmple

Layout |
This figure is provided for example only and shows all components of the windoyw. VT de-
signs control the formatting and layout of this window.
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B.19.2.14 2 x 1 Numeric Input Value Window with Units

Window Type 13

Description This window displays a single numeric input with units of measure in two horizontal win-
dow cells.

Window Window Icon, Window Title. While both together are optional, at least one of these items

Designator shall be displayed by the VT.

Reql!"'ed N Numeric value and units of measure

be Displayed

Number of

Object 2

Reference$

Object #1 — Input Number (for the numeric value)

Reference$

(in order) #2 — Output String (for the units of measure)

VT Field Window Title: 20 characters

Lengths . . . . .
Window Value: 10 characters (including decimal place if needed)
Window Units: 9 characters

VT Formatting |The VT can format the window as desired, and can igniote€ colour and Font Attributes in ghe

and Scalin referenced objects. Field length shall conform to the.above requirements. The VT can scdle
objects, excluding the Window Icon, if required arndesired.

Worklng: Spt The Working Set has no control over formatting or layout. The Working Set shall scale the

Formatting and . : .

. i Window Icon object according to 4.7.15.3.

Scaling

Example

Layout || “ I
This figure is provided for example only and shows all components of the window. VT deg-
signs control the formatting and layout of this window.
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B.19.2.15 2 x 1 Numeric Input Value Window, No Units

Window Type 14

Description This window displays a single numeric input with no units of measure in two horizontal
window cells.

Window Window Icon, Window Title. While both together are optional, at least one of these items

Designator shall be displayed by the VT.

Re uired-to

be Displayed Numeric Value

Number of

Object 1

References

Ob‘ect #1 — Input Number (for the numeric value)

Reference

VT|Field Window Title: 20 characters

Lengths Window Value: 20 characters (including decimal place ifheeded)

VTlFormatting The VT can format the window as desired, and can ignoere colour and Font Attribjutes in the

and Scaling referenced objects. Field length shall conform to the above requirements. The VT can scale
objects, excluding the Window Icon, if required‘on desired.

W(:Irklng_ Set The Working Set has no control over formatting or layout. The Working Set shall[scale the

Formatting and . : .

. Window Icon object according to 4.7.15.3¢

Scaling

Exdmple

Layout |
This figure is provided for example only and shows all components of the windoy. VT de-
signs control the formatting and layout of this window.
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B.19.2.16 2 x 1 String Input Value Window

Window Type 15

Description This window displays a single string input in two horizontal window cells.

Window Window Icon, Window Title. While both together are optional, at least one of these items
Designator shall be displayed by the VT.

Required to String Value

be Displayed

Window
Value Type

Number of
Object 1
References

Object
Reference

VT Field Window Title: 20 characters
Lengths

Input String object

#1 — Input String object (for the string value)

Window Value: 20 characters

VT Formall;ing The VT can format the window as desired, and can ignore<olour and Font Attributes in §he

and Scalin referenced objects. Field length shall conform to the above requirements. The VT can scjle
objects, excluding the Window Icon, if required or desired.
Workmg: Spt The Working Set has no control over formatting or layout. The Working Set shall scale the
Formatting and . : :
. i Window Icon object according to 4.7.15.3.
Scaling
Example
Layout

This figure is providedifor-example only and shows all components of the window. VT de
signs control the formatting and layout of this window.
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B.19.2.17 2 x 1 Horizontal Linear Bargraph Window

Window Type 16

Description This window displays a single horizontal linear bargraph in two horizontal window cells.

Window Window Icon, Window Title. While both together are optional, at least one of these items

Designator shall be displayed by the VT.

Required to

be Displaved Bar Value

Number of

Object 1

References

Object #1 — Linear Bar Graph

Reference

VT|Field Window Title: 20 characters

Lengths

VTlFormatting The VT can format the window as desired, and can ignofecolour and Font Attribjutes in the

and Scaling referenced objects. Field length shall conform to the dbove requirements. The VT can scale
objects, excluding the Window Icon, if required or,désired.

W(:lrking Set The Working Set has no control over formatting or'layout. The Working Set shall|scale the

Forjmatting and |Window Icon object according to 4.7.15.3. TheWorking Set shall supply a linear hargraph

Scdling object in the horizontal position. Bargraphan grow in either direction but left tp right is
recommended.

Example

Layout |
This figure is provided for example only and shows all components of the windoyw. VT de-
signs control the formatting and layout of this window.
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B.19.2.18 2 x 1 Single Button Window

Window Type 17

Description This window displays a single Button object in two horizontal window cells.
Window Window Icon, Window Title. While both together are optional, at least one of these items
Designator shall be displayed by the VT.

Required to

be Displayed One Button

Number of

Object 1

References

Object #1 — Button

Reference

VT Field Window Title: 20 characters

Lengths

VT Formatting |The VT design is free to format the window as desired, and can ignore colour and Font A}-
and Scalinllg tributes in the referenced Button object. Field length requirements above shall be met. Tihe
VT is free to scale objects, excluding the Window Icon, if needéd or desired but in the cade
of the Button object shall only maintain or increase its sizé to avoid clipping child objects.

Working Set The Working Set has no control over formatting or layout. The Working Set shall scale the
Formatting and |Window Icon object according to 4.7.15.3. The Working Set shall also scale the Button obf
Scaling ject and its children according to these equations:

Button Width = Window Cell Width x 80 % {rounded down)
Button Height = Window Cell Height x 579 (rounded down)

Child objects shall also be scaled accordingly. Due to these rules, it is likely not possible {
use the same Button object in a Data)Mask and a Window Mask since the scale factors arg
different.

=)

Example
Layout

This figureuds’provided for example only and shows all components of the window. VT dg
signs control the formatting and layout of this window.
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B.19.2.19 2 x 1 Double Button Window

Window Type 18

Description This window displays two Button objects in two horizontal window cells.

Window Window Icon, Window Title. While both together are optional, at least one of these items

Designator shall be displayed by the VT.

Required to

be Displ 1 Two Buttons

Number of

Object 2

References

Object #1 — Button (for the left side button)

References

(inlorder) #2 — Button (for the right side button)

VT'lFleld Window Title: 20 characters

Lengths

VTlFormatting The VT design is free to format the window as desired, and can ignore colour angl Font

and Scaling Attributes in the referenced Button objects. Field length requirements above shdll be met.
The VT is free to scale objects, excluding the Window Icon, if needed or desired HQut in the
case of the Button objects shall only maintainorincrease their size to avoid clipping child
objects.

W(:Irking Set The Working Set has no control over formatting or layout. The Working Set shall[scale the

Formatting and |Window Icon object according to 4.7.1543. The Working Set shall also scale the Biitton ob-

Scdling jects and their children according to‘these equations:
Button Width = Window Cell Width x 40 % (rounded down)
Button Height = Window Cell Height x 57 % (rounded down)
Child objects shall alsobe scaled accordingly. Due to these rules, it is likely not ppssible to
use the same Buttonwobject in a Data Mask and a Window Mask since the scale faftors are
different.

Exgmple

Layout [
This figure is provided for example only and shows all components of the windoyw. VT de-
signs control the formatting and layout of this window.

B.Z0 Key Group object

aa 1IT e +1

ThekeyGreup-ebjeetsavattable-inVrrersten4dandtaterisaparentobjeetthatisusedbythe VT only in
its User-Layout Soft Key Mask. For details, refer to 4.7.8. The Key Group object contains Key objects and
Object Pointer objects. An Object Pointer object shall point only to a Key object, another Object Pointer
object, or the NULL object.

The Key objects contained in this object shall be a grouping of Key objects, or Object Pointers to Key
objects. The VT shall not allow the operator to break up, even across visible Soft Key page boundaries,
this grouping when mapping the Key layouts and shall require the operator to map the entire group
together. This also means that several Key Cells can be required to represent this object.

Working Sets can participate in the VT’s User-Layout Soft Key Mask, if supported, by placing Key Group
objects in the object pool.
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Working Set designers should make the Key Group object transparent. This allows the VT to set the
background colour of each child Key object so that all Keys have the same background colour. If required,
the Working Set can determine the VT’s background colour using the Get Window Mask Data message.

Object Pointer objects pointing to the NULL Object ID reserve a Key object position (the remaining Key
objects do not move up and the trailing Key object can be navigated to.

Allowed commands:

Get At

Change Attribute command;

oot o Y71
TTOUTCT vV AaTaCTTIIC S Sagty

Table B.62 — Key Group events

Event

Caused by

VT behaviour

Message

On Change
Attribute

Change Attribute
command

Modify attributes of this object.

Change Attribute response

Table B.63 — Key Group attributes and record format

Attributle
Name

Size

AID | Type | pvtes)

Range or
Value

Record
byte

Description

Object ID

Integer 2

0—65534

1-2

Object identifier. Shall be unique within
the'object pool.

Type

[0]

Integer

=35

Object type = Key Group

Options

1 Integer

0-3

Option bits:

Bit 0 = Available. If 0 (FALSE) this objec
is not available for use at the present tir
even though defined. The VT shall not
allow the operator to map it and if alrea
mapped, shall blank out the key cell(s) t
it occupies.

Bit 1 = Transparent. If this bit is 1, the V|
shall ignore the background colour attr
ute in all child Key objects and shall set
background colour as desired.

Bits 2—7 = Reserved, set to 0.

=

dy
hat

b-
the

Name

2 Integer 2

0—65534

Object ID of an Output String object or
an Object Pointer object that points to
an Output String object that contains th
string that gives a proper name to this
object. The VT can choose to ignore col
and font information and do its own for
matting of the text. The VT shall use thi

ur

name 1N I1ts proprietary mapping screen.

The VT shall be capable of displaying at
least 20 characters.
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Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Key Group Icon

Integer

2

0—65534,
65535

7—8

Object ID of an output object (as speci-
fied in Table A.2, “Object Label Graphic
Representation” column) that contains an
optional icon for the key group. The VT
can use this in the proprietary mapping
screen to represent the key group. The
representation of the Key Group is VT pro-

prietary tfthe NOUEEObjectiD T3

It is recommended not to use.a't
ent background for objects-as th
jects can appear on a proprietay
screen where the baekground c
unknown by theidesigner.

used.

ranspar-
ese ob-
y mapping
louris

Nummnber of ob-
jects to follow

Integer

Number of Key or Object Pointe

" objects to

follow. After dereferencing poiniters, there

shall beramaximum of 4 Key ob
Key Group object.

ects per

Nuinber of
mafgros to
follpw

Integer

0—255

10

Number of Macro references ind
ifizero. Each Macro reference col
2 bytes: one for event ID and on

luded even
nsists of
b for Macro

ID. Whenever the indicated eveft occurs,

the associated Macro is execute

VT version 5 and later: A refere
Macro with 16-bit Object ID shal
2 macro references within the ¢
this attribute.

d.

cetoa
I count as
ontext of

Repeat:
{Ol%ect ID}

Integer

0=+65534

11 + ob-
ject*2

Object ID of an object contained
Group. (See A.1.3). List all objec
listing macros.

in this Key
[s before

Reﬂ)eat:
{Event ID}

Integer

0—-255

11 + (No.
ob-
jects*2)...

(List these after all objects have
listed.)

8-bit Macro Object ID reference
of event type that causes this M
execute.

16-bit Macro Object ID referenc

been

Event ID
hcro to

e (only for

VT version 5 and later): Event II) of event

type that causes this Macro to e
OxFF (see 4.6.22.3)

xecute or

{Mgcro ID¥}

Integer

0—-255

12 + (No.
ob-
jects*2)...

8-bit Macro Object ID reference
of the Macro to execute.

Macro ID

16-bit Macro Object ID referenc

e (only for

VT version 5 and later): Low byte or high
byte of Macro ID of the Macro to execute

(see 4.6.22.3)

B.21 Object Label Reference List object

The Object Label Reference List object, available in VT version 4 and later, provides a mechanism to
assign a String Variable and/or a graphical designator as a label to other objects. An Object Pool shall
not contain more than one Object Label Reference List object.
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An object label is only intended for use by the VT in various proprietary screens and popup message

sor

editors, and recommended for use in new Working Set designs. Object Labels are useful in two specific

cases, though not limited to these two:

— Itisrecommended that Working Set designs provide an object label with a text name for the Working

Set object. This text can be used by the VT to identify the Working Set in proprietary screens and
alarms (e.g. “Planter” could be used to differentiate one Working Set from others).

It is recommended that Working Set designs provide an Object Label for all input objects. Since
popup editor windows in the VT can cover the focused input object, it is also recommended that VT
designs display the Object Label in the popup editor window so that the operator can recall what is

being ¢dited. An example of such a label could be “Section 1 Width (meters)” and/or an approp
designptor graphic.

Since the gbject label is intended for proprietary screens, any runtime changes to an already vig
object labdl might not cause an update to the existing presentation. The changes should be seen
next time the object label appears (e.g. popup editor window is closed and is later reopened).

Strings in pxcess of 32 characters can be clipped to 32 characters by the VT. Referenced design
graphics shall fit within a Soft Key designator area (see 4.5.3 Soft Key Mask area and Soft
designatorg). The referenced designator object can contain objects as listed“in Object Label graj

jate

ible
the

htor
Key
bhic

representation (see Table A.2). It is not possible to assign more than oneJabel to an object. When an

Object ID, qf an object to label, appears more than one time in the Objectd.abel Reference List, the Ob
Pool shall e rejected. When an object is used as a label, and this objeet'also has a label, this latter |
shall not b¢ displayed.

To permit disabling an Object Label, both the String Variable reference and the Graphical Refere
could be sgt to NULL and the VT should be designed to not:show an Object Label.

Allowed commands:
— Change Object Label command;

— Get Atfribute Value message.

Table B.64 — Object Label Reference List attributes and record format

ject
hbel

nce

Attributle Size |Rangeor| Record -
Name AID Type (bytes) | Value byte Description

Object ID Integer, 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.

Type [0] Intéger 1 =40 3 Object Type = Object Label Reference List

Number of La- [1] Integer 2 0—65535 4—5 |Number of labelled objects to follow. One

belled objefts labelled object consumes 7 bytes.

Repeat: Integer 2 0—65534| 6—7.. |ObjectID of object to label.

{Object ID}

{String Varia- Integer 2 0—65535| 8-—9.. |ObjectID of a String Variable object that

ble reference} contains the label string or FFFF1¢ if no
text is supplied

{Font type} Integer 1 0—255 10... Font type (see Annex K) (ignored if String
Variable object reference is NULL or the
string contains a WideString (see 4.6.19.7).

{Object Label Integer 2 0—65535| 11—12... |ObjectID of an object to be used as a

graphic rep- graphic representation of the object label

resentation} or FFFF1¢ if no designator supplied. When
the VT draws this object it shall be clipped
to the size of a Soft Key designator. See
Table A.2.
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The External Object Definition object, available in VT version 5 and later, lists the objects which another
WS is allowed to reference through the External Object Pointer.

When an object pool is loaded from non-volatile memory the VT shall clear the Enable bit in the Options
attribute of all External Object Definition objects. See 4.6.11.6. Table B.65 and Table B.66.

Allowed commands:

Change Attribute command;

— |Change List Item command;
— | Get Attribute Value message.
Table B.65 — External Object Definition events
Event Caused by VT behaviour Message
On [Change Change Attribute |Reevaluate all currently displayed External [Change Attribute rgsponse
Attfibute command Object Pointer objects which reference ab-
jects in the WS which owns this object:
Table B.66 — External Object Definition attributes and record format
Attribute Size |Rangeor| Record -
Name AID Type (bytes) | Value byte Description
Obiject ID Integer 2 0—65534 1-2 Object identifier. Shall be uniqu¢ within
the object pool.
Type [0] Integer =241 3 Object Type = External Object Diefinition
Options 1 Integer 0—-1 4 Logical bits to indicate options.[1 = TRUE.
Bit 0 = Enabled. If TRUE the objg¢ct is en-
abled and the WS identified by the NAME
attributes is allowed to referenge objects
via the External Object Pointer pbject. If
FALSE this object is disabled anf shall be
ignored.
NAME 0 2a Integer 4 0 5—8 |Byte 1—4 of the NAME of the W§ Master of
to the WS which shall be allowed tp reference
2732—1 the objects in the object list.
NAME 1 34 Integer 4 0 9—12 |Byte 5—8 of the NAME of the W§ Master of
to the WS which shall be allowed tp reference
2732—1 the objects in the object list.
Number of ob- Integer 1 0—255 13 Number of objects to follow eveh if zero.
ject to-follow Each object consists of 2 bytes.
Repeat: Integer A 0—65534,] 14 + ob- |These objects make up the [ist of objects
{Object ID} 65535 ject*2 |which can be externally referenced. NULL
) is a “no item” placeholder. The Change
List [tem command allows objects to be
replaced.
a  Jtisrecommended that the WS clears the Enabled bit in the Options attribute before updating the NAME attributes.

B.23 External Reference NAME object

The External Reference NAME object, available in VT version 5 and later, identifies the WS master of a
WS which can be referenced through the External Object Pointer.
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When an object pool is loaded from non-volatile memory the VT shall clear the Enable bit in the Options
attribute of all External Reference NAME objects.

See Table B.67 and Table B.68.

Allowed commands:
— Change Attribute command;

— Get Attribute Value message.

Table B.67 — External Reference NAME events
Event Caused by VT behaviour Message
On Change Change Attribute |Reevaluate all currently displayed Exter- |Change Attributerésponse
Attribute command nal Object Pointer objects which reference
this object.

Table B.68 — External Reference NAME attributes and record format

Attribute Size |Rangeor| Record N
Name AID Type (bytes) | Value byte Description

Object ID Integer 2 0—65534 1-2 Objectideéntifier. Shall be unique within
the ebject pool.

Type [0] Integer 1 =42 3 Object Type = External Reference NAMI

Options 1 Integer 1 0-1 4 Logical bits to indicate options. 1 = TRUE.
Bit 0 = Enabled. If TRUE the objectis en
abled and the WS identified by the NAME
attributes can be referenced by an Ex-
ternal Object Pointer object. If FALSE thle
object is disabled and any External Objdct
Pointer object referencing this object sHall
be considered invalid.

NAME 0 2a Integer 4 0 5—8 |Byte 1—4 of the NAME of the referenced

to WS Master.
27321
NAME 1 3a Integer 4 0 9—12 |Byte 5—8 of the NAME of the referenced
to WS Master.
27321
a  Itisrecgmmended that the WS clears the Enabled bit in the Options attribute before updating the NAME attributeg.

B.24 Exté¢rnal Object Pointer object

The Exterrfal-Object Pointer object, available in VT version 5 and later, allows a Working Set to display

Objects thzf asict in ﬂnnf“:av ‘/\IchJI'nrr Sat’s r\]‘n'oﬁt naol B}r Cl‘\f\nrn'hrr the ‘vralun of fhe nolntar nl\!‘e ‘t’ a

e e e -
different object can be referenced to the same location. An External Object Pointer can point to the
NULL Object ID and in this case the Default Object shall be drawn.

The Default Object is drawn under the following conditions:
— The External Object Pointer, or any directly followed Object Pointer, points to the NULL Object ID;
— Ifanychild object ofthe External Object Pointerisinvalid based on the objecthierarchy (see Table A.2).

When an object pool is loaded from non-volatile memory the VT shall set the External Object Id attribute
of all External Object Pointer objects to the NULL object id. This forces the WS to renew the External
Object ID.
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It is intended that any object or object hierarchy referenced by an External Object Pointer object is still
owned and controlled by the referenced parent Working Set and Object Pool.

When objects from a Working Set’s object pool are referenced by another Working Set via the External
Object Pointer, defined events and macros shall execute on these referenced objects and shall do so in
the context of the original parent object pool. For example, if a referenced Button object has a macro
object associated with the On Key Press, the associated macro object is executed in the context of the
original parent object pool. Any messages resulting from the execution of the macro would be sent to
the original parent Working Set, not the referencing Working Set. Any additional events caused by the
executing macro shall also be executed in the context of the original parent Object Pool.

Wh
Obj
atty

or parent object. The current Colour Map and Colour Palette objects, if any, in €ffect in t

par
con
refq

en objects from a Working Set’s object pool are referenced by another Working Set viathe External

ect Pointer, and when the original parent Working Set sends commands that act“on
ibutes of the referenced objects, these objects shall be refreshed in the displayed, feferer]

ent Object Pool shall be referenced for colours. In other words, all attributes‘used for dr
e from the context of the original parent Working Set’s object pool. It shallnot be permiss

fro

Wi

all

Wo
mes
Set.
mes
obje
Wo
it rd
the
Wo

See

rencing Working Set to send commands or create macros that act diregtly upon objects
another Working Set.

respect to objects in another object pool that are referenced by aii External Object Poi
essages specifically associated with these object(s) shall be sent by the VT to the orig

sages that are associated with the referenced objects shall’be sent to the original pare

sage, the VT shall use the Object ID of the original parent Object Pool’s External Object
ct. In the case of multiple External Object Definitionobjects assigned to the NAME of the 1
'king Set containing the Object ID of the referenced object, it is proprietary to the VT wh
ports as parent object. This is special notification to the Working Set receiving the mq
event has occurred in the context of another referencing Working Set, even though th
'king Set is not the active Working Set.

Table B.69 and Table B.70.

Allopwed commands:

Change Numeric Value command;
Change Attribute command;

Get Attribute Value message.

Table B.69 — External Object Pointer events

or change
cing, mask
he original
wwing shall
ible for the
referenced

\ter object,
nal parent

'king Set, not the referencing Working Set. For exampleyall navigation and data input related

it Working

In these cases, whenever a “Parent ID” or “Parent Mask” or similar attribute is requfired in the

Definition
eferencing
ch of these
ssage, that
P receiving

Event Caused by VT behaviour Message
On [Change Change Attribute |Reevaluate the External Object Pointer Change Attribute rdsponse
Attfibute command object and redraw if required.
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Table B.70 — External Object Pointer attributes and record format

Attribute Size |Rangeor| Record -
Name AID Type (bytes) | Value byte Description

Object ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.

Type [0] Integer 1 =43 3 Object Type = External Object Pointer

Default Object 1 Integer 2 0—65534,| 4—5 |ObjectID of an object which shall be

ID 65535 displayed if the External Object ID is not
valid, or the NULL Object ID.
NOTE The default object is always frem
the same object pool as this object.,

External Ref- 2 Integer 2 0—65534, 6—7 Object id of an External Reference, NAME

erence NAME 65535 object or the NULL Object ID.

ID

External Ob- 3 Integer 2 0—65534, 8—9 |Object ID of a referenced ‘object or the NULL

jectID 65535 Object ID. The referenced object is found in
the object pool of the Working Set Mastefr
identified by thé-External Reference NAME
ID attribute and+listed in the corresponding
External Object Definition object.

B.25 Anination object

The Animdtion object, available in VT version 5 and later, is»used to display animations. This objject
consists of|a list of object ids, one of which is drawn determined by the Value attribute.

Working Sgt designers should be aware that the perfermance of the VT cannot be predicted, so|the
size of thelindividual objects should be small and the refresh rate kept reasonable (200 ms or slower
is recommended). The refresh rate attribute is a’suggestion only and cannot be guaranteed by thd VT
design. The¢ VT can limit or modify the refreshdnterval.

The VT shall increment the index Value when this object is enabled and the refresh interval is gon-
zero and i4 a visible member of an active mask and the specified Refresh Interval has expired. When
not visiblef the animation timer is sispended, so the index Value shall not be incremented. If multfiple
instances of this object are visible,\tlie same referenced object shall be visible in each instance. Further,
the Refresl Interval is based on.the object, and shall not be affected by the number of visible instanfces.

When the VT prepares to-increment the index Value, it shall be range checked against the “First Child
Index” and|the “Last ChildIndex”. If the index Value<First Child index, it shall be set to the value of{the
First Child|Index and then incremented (in this case, the object referenced by the First Child Index isjnot
shown). If the index\Value>Last Child Index, it shall be set to Last Child Index and then the behavioyr is
controlled py the, Animation Sequence value in the Options attribute.

The VT shdllnot display anything for the selected item in the following cases:

— index value is 255 which means “no item is chosen”;

— index value is invalid (greater than the number of items in the list minus 1);

— selected list item is a no-item placeholder (NULL);

— selected list item is an Object Pointer with a value of NULL;

— selected list item is a Container, and the Container is in the hidden state;

— the object is enabled and any of the following numeric relationships are not true:

— 0 < First Child Index < Last Child Index;
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— 0 < Last Child Index < number of items in the list;

— 0 < Default Child Index < number of items in the list.

Note that this object can contain more child objects than are defined by the range “First Child Index” to
“Last Child Index”. This allows the working set to change the animation by changing the values of the
“First Child Index” and “Last Child Index” attributes without the need to upload a new child object list.

The Animation object animation sequence can be configured in either Single Shot or Loop modes.

If tH
sele

Wh

Allopwed commands:

Single Shot mode: In Single Shot mode, the animation sequence is played only once starting with

yiw is FEr€ G“i‘; "G v, re—Fi+S ‘G ‘G‘vi ;a6 "G‘ivv‘ LiStIndeX
being equal to the “Last Child Index” value. Once complete, the animation stops and‘the last child
object remains displayed as long as the object is enabled. The single-shot animation sefjuence can
be altered or replayed by changing the index Value or by disabling and then re-enabling the object
which resets the index Value to the “First Child Index”. If this object is initially enabled in the object
pool, then the animation is played starting with the child referenced by,the‘Index valfyie the first

time this object is displayed.

Loop mode: In Loop mode, the animation is repeated as long as_the object is enabled. After the
child object at the “Last Child Index” is displayed, the index ValueiS'reset to the “First Child Index”
attribute value and the child object at that index is displayed. This cycle repeats until the object is
disabled.

e Working Set changes the index Value at runtime, the cutrrent refresh interval is restarfed and the
cted object is drawn.

bn the Animation object is disabled, the presentation is defined by one of four modes.

Pause mode: The index Value is unchanged and the child at this index is shown. This mjode allows
animations to be enabled and disabled without skipping child objects in the animation.

Reset to First mode: The index Valuge,isweset to the “First Child Index” when disabled, anjd the child
at this index is drawn.

Default Object mode: The index Value is unchanged, however the child at the “Default Child Index”
is drawn.

Blank mode: The index\Value is unchanged, and no object is drawn.

Enable/Disable Object command;
Change Numeric Value command;

Change Attribute command;

Change List Item command;

©IS

Change Size command;

Get Attribute Value message.
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Table B.71 — Animation events

Event Caused by VT behaviour Message

On Refresh See Data Mask Re-|Redraw this object.
fresh for caused —
by conditions

On Enable Enable/Disable |Mark the object enabled. Set Enabled attrib- |Enable/Disable Object Re-
Object command |ute to 1 (animating) sponse

On Disable Enable/Disable |Mark the object disabled. Set Enabled attrib-|Enable/Disable Object Re-
Object command |ute to 0 (stopped, behaviour according to sponse

41 An Llod Rl H e aY
LIICT DISdUITU DUIIaviuul \JlJLlUllJ

On Change Change Numeric |If objectis displayed, redraw object with Change Numeric Valueixe-
Value Value command |new value. Refresh parent object. sponse

(to change the
list index)

On Change Change Attribute |For behaviour, see Change Background Change Attribuite response
Attribute command Colour command.
On Change [Size|Change Size com- |Draw object at current location in back- Change Size response
mand ground colour to erase it. Refresh parent
mask.

Table B.72 — Animation attributes and record format

Attributle Size |Rangeor| Record

Name AID Type (bytes) | Value byte Description
Object ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.
Type [0] Integer 1 =44 3 Object Type = Animation object
Width 1 Integer 2 0—65535 4—5 |Maximum width of the Animation objedt's

area in pixels. Objects or portions of ob
jects outside the defined area are clippqd.

Height 2 Integer 2 0565535 6—7 |Maximum height of the Animation objegt's
area in pixels. Objects or portions of ob
jects outside the defined area are clippqd.

Refresh Inter- 3 Integer 2 0—65535 8—9 |Desired time in ms between refreshes df

val this object. The value zero stops the tinfer
but is not equivalent to enabled = 0.

Value 4 Intéger 1 0—254, 10 List Index of the object to be shown. Th¢

255 firstitem is at index zero (0).

Enabled 5 Integer 1 Oorl 11 When set to 1, this object is enabled
(animating). When set to 0, this object i
disabled (stopped).

First Child 6 Integer 1 0—254 12 This attribute represents the index of

Index the first child object in the animation
sequence.

Last Child 7 Integer 1 0—254 13 This attribute represents the index of the

Index last child object in the animation sequence.

Default Child 8 Integer 1 0—254 14 This attribute represents the index of

Index the default child object in the animation
sequence.

See Options attribute, Disabled Behaviour.
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Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Options

Integer

1

07

15

Options:

Bit 0 = Animation Sequence
0 = Single Shot mode
1 =Loop mode

Bits 1—2 = Disabled Behaviour
0 = Pause mode

T=TReserto Firstmode
2 = Default Object mode
3 = Blank mode

Bits3—7=0
reserved

Nummber of ob-
jects to follow

Integer

0—255

16

Number of object references to
if zero. Each gbject consists of 6
(2) for object ID and four (4) for

ollow even
bytes: two
location.

Nuinber of
magros to
follpw

Integer

0—255

17

Numbe¥of Macro references ind
if zero. Each Macro reference co
2bytes: one for event ID and on

ID. Whenever the indicated event occurs,

the associated Macro is execute

A reference to a Macro with 16-
ID shall count as 2 macro refere|
in the context of this attribute.

luded even
nsists of
b for Macro

d.

bit Object
hces with-

Repeat:
{OHject ID}

Integer

0—65534

18 + ob-
ject*6

Object ID of an object in this animation

object (see A.1.3). List all object|
listing macros.

5 before

{X Location}

Signed
integer

~32768
to
+32767

20 + ob-
ject*6

Relative X location of the top lef]
the object (relative to the top le
the Animation object).

k corner of
t corner of

{Y Location}

Signed
integer

-32768
to
+32767

22 + ob-
ject*6

Relative Y location of the top lef]
the object (relative to the top le
the Animation object).

L corner of
t corner of

Repeat:
{Evlent ID}

Integer

0—255

18 + (No.

objects
*6)...

(List these after all objects havd
listed.)

8-bit Macro Object ID reference
of event type that causes this M
execute.

16-bit Macro Object ID referenc
ID of event type that causes this
execute or OxFF (see 4.6.22.3)

been

Event ID
hCro to

b: Event
Macro to

M

cro- 1D
o1y

Intacar
T 5o

15N

10 L (Ng
+ PO~

objects
*6)...

8-bit Macro-Object D roference

of the Macro to execute.

Macro ID

16-bit Macro Object ID reference (only for
VT version 5 and later): Low byte or high
byte of Macro ID of the Macro to execute
(see 4.6.22.3)

B.26 Colour Palette object

The Colour Palette object, available in VT version 6 and later, is used to replace the VT standard colour
palette in-use for this Working Set. This object contains up to 256 ARGB values arranged in the order of
the VT colour number. This allows the working set to fully define the colours to be used.
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The object pool can contain zero or more Colour Palette objects. After the pool is loaded the VT uses the
colour palette defined by the Working Set Special Controls object. Every object of a Working Set's pool
shall be displayed with that Working Set's Colour Palette object. Note that the Colour Map object can
also be active in the process of resolving the displayed colour (see 4.8 and 4.6.13).

The Colour Palette object contains the definitions for a specified number of valid colour index values,
as defined by the “Number of ARGB values to follow” attribute. With this, a subset of the entire colour
palette can be redefined, starting with colour zero. If an object pool update is processed which contains
a replacement Colour Palette object, the VT will first initialize the colour palette for the Working Set
to the VT standard colour palette and then update that colour palette based on the new object. Each
colour index is represented by 4 bytes for the ARGB value

The inclusfon of the Alpha channel permits enhanced presentation, however the designer"shguld
avoid trangparency for any object(s) that can be overlaid on another object where the designer does
not have control of the underlying objects colour (e.g. transparency of a Data Mask background colour
is not recdqmmended as the colour beneath the Data Mask is unknown to the objecf ‘pool designer.
Transparency on a Button object is not recommended if it can be referenced from d@n‘External Objject
Pointer ob;‘ect).

The ARGB palue is then placed in little-endian order resulting in the byte sequence of B, G, R, and 4, as
seen in Taljle B.73.

Allowed commands:
— Change Attribute command;

— Get Atfribute Value message.

Table B.73 — Colour Palette attributes and record format

Attribute Size |Range or [~Record -
Name AID Type (bytes) | Value byte Description
Object ID Integer 2 0—-65534 1-2 Object identifier. Shall be unique within
the object pool.
Type [0] Integer 1 =45 3 Object Type = Colour Palette
Options 1 Bitmask 1 0 4 Reserved, sent as zero
Number of Integer 2 0—256 5—6 |Indicates the number of Colour Palette
ARGB valugs entries to follow.
to follow
Repeat: Integer 1 0—255 | 7+ (No. |Bluevalue
ob-
{B} ject*4)...
{G} Integer 1 0—255 | 8+ (No. |Greenvalue
ob-
ject*4)...
{R} Illtbsbl 1 C 255 9 : (IK‘IU- I\Ld valu\,
ob-
ject*4)...
{A} Integer 1 0—255 | 10 + (No. |Alpha value ranging from 0 (transparent)
ob- to 255 (opaque)
ject*4)...

B.27 Graphic Data object

The Graphic Data object, available in VT version 6 and later, contains the raw data for a graphic
presentation. See Table B.74. This object contains its full colour palette within the object itself, therefore,
unlike other objects, this one is not affected by either the Colour Map object or the Colour Palette object.
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— none.
Table B.74 — Graphic Data attributes and record format
Attribute Size |Rangeor| Record -
Name AID Type (bytes) | Value byte Description

Object ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.

Ty[~ T [G] Iutcscn T =46 3 G‘UJ.CL‘L- T_y Pt G ay‘ui\, Data

Forjmat 1] Integer 1 0 4 Graphic type:
0 = PNG, restricted to 32bit RGHA maxi-
mum/[15]

Number of Integer 4 0to 5—8 |Number of bytes in.the raw datg.

bytes in raw 2732—-1

dat|

Rei)eat: Integer 1 0—255 9... Raw bytes of graphic data. Bytep shall be

{ra data} interpretéd according to the forjmat.

B.28Scaled Graphic object

The Scaled Graphic object, available in VT version 6 and\later, displays a scaled represeritation of a
refgrenced graphic object. The VT shall scale the raw data from the referenced graphic objeft from the
actfial width and height to the target width and height. See Table B.75 and Table B.76. Therefore the
target width attribute in the Picture Graphic object'shall be ignored when referenced from|the Scaled
Graphic object.
Allopwed commands:

— |Change Attribute command;

— |Change Numeric Value command (applies to Value attribute);

— | Get Attribute Value message.

Table B.75 — Scaled Graphic events
Event €aused by VT behaviour Message
On Refresh See-Data Mask Re-|Redraw this object.
fresh for caused —
by conditions

On Change Change Attribute |Redraw this object, refresh parent mask. Change Attribute rdsponse
Attfibute command

On Change Change Numeric |[If objectis displayed, redraw object with Change Numeric Value re-
Value Value command |new value. Refresh parent object. sponse

Table B.76 — Scaled Graphic attributes and record format
Attribute Size |Rangeor| Record -
Name AID Type (bytes) | Value byte Description
Object ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.

Type [0] Integer =48 3 Object Type = Scaled Graphic

Width Integer 0—65535 4—5 |Target width in pixels of the graphic.

Height 2 Integer 0—65535 6—7 |Target height in pixels of the graphic.
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Table B.76 (continued)

Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

ScaleType

Integer

1

0-127

8

Bits 0 — 2: Scaling Value

0 = Not scaled, use Width and Height
as defined in the raw data

1 = Scale to Width maintaining aspect
ratio

2 = Scale to Height maintaining aspect

ratio

3 = Scale to Width and Height
(can distort the image)

4 = Scale to fit the Width ahd Height
maintaining aspect ratio, displaying
the largest graphic possible

5—7 = Reserved

Field justifi¢ation. Indicates how the

graphic-is{positioned within the field de}

fined’bywidth and height.
Bits:3 — 4: Horizontal Justification Valug
0 = Position Left
1 = Position Middle
2 = Position Right

3 = Reserved

Bits 5 — 6: Vertical Justification Value
0 = Position Top
1 = Position Middle
2 = Position Bottom

3 = Reserved

Bit 7 = Reserved, set to 0.

Options

Bitmask

Bit 0: 0 = Normal, 1 = Flashing. Flash sty
and rate determined by VT design.

Bits 1—7/: = 0, Reserved, set to 0

le
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Table B.76 (continued)

Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Value

Integer

2

0—65535

10—-11

Object identifier of a graphic obj
Object Pointer object.

Graphic objects include:

— Graphic Data object;

ect, or an

— Picture Graphic object.

An Object Pointer object shall p

oint only

to one of the above listed graphic objects,

another Object Painter object, g
NULL object.

r the

To not displayany graphic, set the Value

attribute to.the NULL object id.

Nuinber of
mafgros to
follpw

Integer

0—255

12

Numbenrof Macro references inc
if zero. Each Macro reference co
2\bytes: one for event ID and ong
ID. Whenever the indicated ever
the associated Macro is execute

VT version 5 and later: A referer
Macro with 16-bit Object ID sha
2 macro references within the c
this attribute.

uded even

hsists of
for Macro

t occurs,

il

cetoa
| count as
bntext of

Repeat:
{Evlent ID}

Integer

0=255

13...

(List these after all objects have|
listed.)

8-bit Macro Object ID reference:
of event type that causes this M
execute.

16-bit Macro Object ID reference
VT version 5 and later): Event I
type that causes this Macro to e
OxFF (see 4.6.22.3).

been

Event ID
croto

(only for
of event
kecute or

{Micro ID}

Integer

0—255

15..

8-bit Macro Object ID reference:
of the Macro to execute.

16-bit Macro Object ID reference
VT version 5 and later): Low byt
byte of Macro ID of the Macro to|
(see 4.6.22.3).

Macro ID

(only for
e or high
execute

B.29 Working Set Special Controls object

The Working Set Special Controls object, available in VT version 6 and later, can be used to define the
initial Colour Map object and/or the initial Colour Palette object to use for the Working Set, and to define
a list of language and country code pairs that supercede the list of languages in the Working Set object.
The Working Set Special Controls object is defined to be extensible with the “number of bytes to follow”
attribute. This permits forward and backward compatibility by enabling the parsing method to find the
next object in the pool, even if it needs to skip over unrecognized capability.

The object pool can contain zero or one Working Set Special Controls object. If this object, or one
or more of its attributes (AID 2 and higher) do not exist, as determined by the Number of Bytes to
follow attribute, the VT shall use the equivalent to the NULL values for the corresponding attribute(s)
(see Table B.78).
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The Colour Map object and Colour Palette object references, if not NULL, are activated prior to the first
rendering of the Object Pool.

If the Working Set issues a Select Colour Map or Palette command, or if the Working Set issues a Change
Attribute command affecting this object, the attributes in this object shall be updated. If the attributes
are modified, the VT can need to redraw all or part of the display.

When one or more language and country code pairs are provided in this object, the list of languages in
the Working Set object is ignored.

Allowed commands:

Get At

ribute Value message.

Table B.77 — Working Set Special Controls events

Event Caused by VT behaviour Message
On Refresh See Data Mask Re- | Affected objects are redrawn.
fresh for caused —
by conditions
Table B.78 — Working Set Special Controls attributes and-record format
Attributle Size |Rangeor| Record -
Name AID Type (bytes) | Value byte Description

Object ID Integer 2 0—65534 1-2 Object identifier. Shall be unique within
the object pool.

Type [0] Integer 1 =47 3 Object Type = Working Set Special Conttols

Number of [1] Integer 2 5—-65535 4—5 |Number of bytes to follow in this object per-

Bytes to follow mits parsing even if this object is extenfled
for future versions.

Object ID of [2] Integer 2 0—65534, 6—7  |ObjectID ofa Colour Map object, or NULL to

Colour Map 65535 select no Colour Map object.

object

Object ID of [3] Integer 2 0—65534, 8—9 |ObjectID of a Colour Palette object, or NULL

Colour Paldtte 65535 to select the VT standard colour palette

object

Number of |an- Integef 1 0—255 10 The number of language pairs (Language

guages paifs Code: Country Code) to follow.

to follow

Repeat: String 2 11-12 |Two-letter code of a supported languagge

{Language (See IS0 639-1)

Code} N
All combinations of a-z and A-Z shall be
accepted to guard against changes to the
referenced standard.

{Country Code} String 2 13—14 |Two-letter code of a supported country
code which is paired with the language
(see ISO 3166-1), or 2014, 2016 if not ap-
plicable.
All combinations of a-z and A-Z shall be
accepted to guard against changes to the
referenced standard.

204 © ISO 2018 - All rights reserved



https://standardsiso.com/api/?name=ea26bb44cd3eef4ccd16098ac71c4b5d

1SO 11783-6:2018(E)

Annex C
(normative)

Object transport protocol

C.1 Virtual terminalmessages and oahiect transfer
. VHHua-teFh Sage AR ster

- v arera—-g BT It U jeT

Commands are sent from a Working Set to the VT, and from the VT to the Working Set;usinlg the PGNs
givén in Annex C. Only Working Set Masters (not Members) are allowed to send any ¢of the fommands
in Annex C. The originating master shall wait for a response before sending another command from
Annex C.

Tw¢ PGNs are reserved for the VT message protocol, as follows.

— |VT to ECU
Transmission repetition rate: As required
Data length: Variable
Data page field: 0
PDU format field: 230
PDU specific field: Destination address
Default priority: 5

Thd

Parameter group number:

ECUto VT

Data length:

Data page field:
PDU format field:
PDU specific field;
Default priotity:

Parametep group number:

Transmission repetition rate:

58880 (00E6001¢)

Asrequired
Variable

0

231

Destination address
5

59136 (00E70016)

“Default priority” of 5 follows the recommendation given in ISO 11783-3. In VT version $ and prior,

the|documented default priority was 7.

Before a Working Set Master builds an object pool in a VT, it can obtain information about the VT’s
capabilities by using the Get Technical Data messages. Annex D defines messages using the above
PGNs to obtain information about the VT’s characteristics and thus allow each Working Set Master to
configure its object pool to meet the VT’s capabilities.

All VT to ECU and ECU to VT messages where the computed data length is less than 8 bytes shall be
padded to 8 bytes with FFqe.

The VT to ECU and the ECU to VT PGN'’s are Group Function messages. If a CF receives one of those
PGN’s but with an unknown or reserved command/parameter defined in the first byte it shall respond
using the VT version 5 message Unsupported VT Function message (see G.4) or VT Unsupported VT
Function message (see G.5). Prior to VT version 5 the behaviour was undefined.
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C.2 Building object pools

C2.1 Ge

neral

This clause specifies the transfer of the object pool via an ISO 11783 network. The PGNs listed above
are used to transfer the object pool to the VT utilizing single packets (not recommended), the transport
and extended transport protocol specified in ISO 11783-3. Destination specific messages shall be used
and Connection Management shall be implemented.

The object pool is considered as one large block of data with each object and its attributes making up

the

a single v
1 785 byte
shall be us

The VT sha
object with
for the old
was detailg

Data items
(least sign

Object N
Object N
Object N

The Worki
connected
object refe
those obje
error displ
delete the

The VT shz
This notifi
reference).

Error Code
that the VT

Even if the
to a safe st

C.2.2 Ob

riable ]pngfh rnr‘nrd, as shown in F'ignrp C1_If the total size of this transfer exceeds

limit of normal transport protocol, the extended transport protocol specified in ISO 117§
bd. The VT design shall be able to support all the transport protocol functions.

1l receive, parse and store the received objects. If, during parsing, the VT encounters a

object. The VT designer determines the method of storage. The format of’the object recq
bd earlier.

and attributes of size greater than 1 byte shall always be transmitted in little endian o1
ficant byte first).

3-3

lew

an ID matching a previously parsed object, the new object will be considered’a replacenfent

rds

der

and also adapted to the VT version being reported. Sending an invalid pool with obje
rences, or macros that do not parse or display properly (e.g. invalid colours) and then alte
Cts later with change commands is-11ot permitted, since this can cause parsing errors

bject pool from volatile storage and suspend the Working Set.

1l identify invalid pools ahd shall notify the operator about the issue within the object p
Fation can be deferred to_a later time (e.g. when activating a Data Mask containing an inv

s in the End of Object Pool response or errors in the VT Change Active Mask message indi
has identified ah invalid object pool.

VT decides'to continue with an invalid object pool, the Working Set Master can decide t
hte whentit receives the error indication from the VT.

0.1 Object ID Type Attributes and data |

0.2 Object ID Type Attributes and data |

0.3 Object ID Type Attributes@nd data |
Figure C.1 — Object pool variable length record format

hg Set Master shall transfer a “clean” object{ool, adjusted accordingly for the VT hardware

cts,
[ing
and

ays at the VT and could cause the'VT to ignore those objects or macros with errors o to

ool.
hlid

Cate

D g0

ject pool transfer procedure

The following sequence shall be used to transfer an object pool.

a) The Working Set Master shall determine if the VT has available memory by transmitting a Get
Memory message (see D.2). The VT shall acknowledge this message with a Get Memory response
(see D.3). VTs which are designed to do so can use this request to allocate memory for the pool. The
Working Set Master shall check the error codes returned.

1y

206

If no error is reported, the Working Set Master can proceed.
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If memory is not available, the Working Set Master should repeat this step with a smaller value

(e.g. the size of a reduced functionality object pool).

b) The Working Set Master uses single packet (not recommended), transport protocol, or extended
transport protocol (specified in ISO 11783-3), or combinations of these, to move the object pool
to the VT using the Object pool transfer message (see C.2.3). Normal handshaking, error checking
and re-transmission, in accordance with ISO 11783-3, shall be implemented. Working Set designers
should recognize that the VT can send CTS with number of packets set to zero (0) while other object
pools are being loaded and that this could continue for a significant amount of time.

The following rules govern the transfer of the object pool:

iy

2)

3)

iy

2)

3)

4)

C.2

The

falawinag maccaaaic cant hyu 4 Warlring CSot Mactartatrancfar nart of nn Al
TOTOYYTIT ST Ty oYY oIS ToO—tTooTeT o oo oo

The Working Set Master can send several single packet, TP or ETP sessions or a con]bination of
any of these to transfer the entire pool. This can be required depending on the)siz¢ of buffers

designed into the Working Set Master. Any number of sessions can be sent before
Object Pool message is sent. Multiple TP and/or ETP sessions can also be:required i
pool adjustments or both have to be made before sending the object ppal to the VT.

the End of
[ scaling or

Object records in each session shall be complete and shall not be “split” between segsions of TP

or ETP. Single packet transfers shall contain a complete object.

Transfer sessions containing no object records are not permitted.

The Working Set Master shall transmit an End of Obje¢t Pool message (see C.2.4) to
indicate that the object pool is now complete and ready for use.

When the VT receives the End of Object Pool message, it shall set the “parsing” bi
Status message to 1 until it has finished parSing the object pool and sends the En
Pool response.

The Working Set Master shall wait forthe End of Object Pool response message
consecutive VT Status messages have been received where the “parsing” bit is set
messages are waited for to avoid race conditions created by a VT Status messag
already be in a transmit queuejwhich does not correctly identify the parsing state.

the VT to

[‘in the VT
of Object

until three
to 0. Three
e that can

If the End of Object Pogl response is not received by the Working Set Master, then it shall

assume that the End of\Object Pool message was not received by the VT. Under these
the Working Set Master can retry the End of Object Pool message up to three tim
assumes an unexpected shutdown of the VT after which the Working Set Master sh{
requirements©f4.6.9 (Connection management) (Updating pools at runtime).

If the EndofPool response indicates the VT removed the pool from memory, the W
Master<caii retry the process (e.g. Working Set Master selects a reduced function
pool-aftér receiving an out of memory response).

3 Object pool transfer message

conditions
s before it
11 obey the

forking Set
lity object

he VT.

Transmission repetition rate:
Data length:

Parameter group number:

Byte

Bytes

1
TEOOT ST eTT Tt St oo TeT T P T

Asrequired
Variable

ECU to VT, Destination-Specific

1 VT function = 1719

Bits 7—4 0001 Command Object Pool Transfer
Bits 3—0 0001 Parameter Object Pool Transfer
2—n Object pool records (see Figure C.1)

© ISO 2018 - All rights reserved

207


https://standardsiso.com/api/?name=ea26bb44cd3eef4ccd16098ac71c4b5d

ISO 11783-6:2018(E)

NOTE
a single packet.

C.2.4 End of Object Pool message

Since there is no response to this message, it is recommended to not send single objects that fit within

The following message is sent by a Working Set Master to indicate that the object pool is complete and
ready for use. It is sent after the initial object pool definition and also after any object is redefined or

added to the pool during operation.

Transmission repetition rate:

Upon completion of object pool transfer

Data length:

Parameter|group number:

Byte 1 VT function = 181
Bits 7—4 0001
Bits 3—0 0010
Bytes 2—8

C.2.5 End of Object Pool response

This messdge is sent by the VT to a Working Set Master to acknowlédgé the End of Object Pool mess
When the [VT replies with an error of any type, the VT should:delete the object pool from vold
memory stiorage and inform the operator by an alarm type method of the suspension of the Worl
Set and indicate the reason for the deletion. On reception of-this message, the responsible ECU(s) shc

B bytes
ECU to VT, Destination-Specific

Command
Parameter

Object Pool Transfer
Object Pool Ready

Reserved, set to FF1¢

enter a failfsafe operation mode providing a safe shutdown procedure of the whole device.

NOTE A VT can take a long time to parse a pool.

The End off Object Pool response shall be delayed until this activity completes. The VT Status mesg

shall refledt the current state of the VT (is bus{zparsing a pool).

Transmissjon repetition rate:
Data length:

Parameter|group number:

Byte 1
Bits
Bits

Byte 2

7—4 0001
3—0 0010

VT function = 181

In response to End of Object Pool message
8 bytes
VT to ECU, Destination-Specific

Command
Parameter

Object Pool Transfer
Object Pool Ready

Error Codes (0 = no errors)
Bit 0 = 1 = There are errors in the Object Pool,

hge.
tile
(ing
uld

age

Bytes 3,4

208

Tefer to Bytes 3 to 8 for additional error
information

Bit 1 =1 = VT ran out of memory during transfer

Bit 2, 3 = Reserved, setto 0
Bit4 =1 = any other error
Bit 5—7 = Reserved, setto 0

Parent Object ID of faulty object, set to NULL Object

ID if there are no object pool errors
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56
there are no object pool errors

Object Pool Error Codes (0 = no errors)

Object ID of faulty object, set to NULL Object ID if

Bit 0 = 1 = method or attribute not supported

by the VT

Bit 1 = 1 = unknown object reference (missing

object)
Bit 2 =1 = any other error

Bit 3 = 1 = object pool was deleted from volatile

Byt
C.2

If th
atr
of 4
isa
foll

a)

b)

Onl
will

Int

ITICIITION y
Bit 4—7 = Reserved, set to 0

e 8 Reserved, set to FF1¢

6 Updating pools at runtime

e Working Set needs to modify or add one or more objects, then the Working Set can upd|
intime. For example, if the Working Set needs to change the size of an object (e.g. increase
string object) it can send the replacement object with the revised\record format (see 4.6
ccomplished by using the same messages and procedures used towupload the pool at initi
DWS.

The Working Set Master shall determine if the VT ‘has available memory by tran
Get Memory message (see D.2). The Memory Reguired parameter shall be based d
of this update to the pool, and not based on the size of the original pool plus the upd3
acknowledges this message with a Get Memory{résponse (see D.3). The Working Set M
check the error codes returned.

1) Ifno error is reported, the Working Set'Master can proceed.

2) If memory is not available, the Working Set Master determines the recovery (e.g,

pool and send a reduced functiehality object pool).

The Working Set Master uses single packet transfer (not recommended), extended

checking and retransmission, in accordance with ISO 11783-3, shall be implemented [se

The Working Set Master shall transmit an End of Object Pool message (see C.2.4) to
indicate that the-update is now complete and ready for use. The process continues as in (
pool transferprocedure step 3.

y those objects that need to be changed should be transmitted during the update; all ot
remaimNw’'VT memory following the update.

he Case of errors in the update to the object pool, the VT indicates the errors with the En

Poo

ate its pool
the length
10.3). This
lization as

smitting a
n the size
te. The VT
aster shall

delete the

transport

protocol, or transport pretocol, to move the object or objects to the VT. Normal handshaking, error

e C.2.2.b)].
the VT to
.2.2 Object

her objects

d of Object

| Fesponse. The VT deletes the entire object pool from volatile memory, (including the

pbject pool

as it existed prior to the object pool update) and informs the operator by an alarm type method of the
suspension of the Working Set and indicates the reason for the deletion. On reception of this message,
the responsible ECU(s) shall behave as described (see C.2.5) when an End of Object Pool response is
received indicating errors in the object pool.

The VT shall handle commands and macros from a Working Set even while that Working Set is updating
its object pool.

EXAMPLE The operator presses a Soft Key while the pool is being updated by the Working Set. The VT
immediately executes the macros triggered and commands sent from that Working Set without waiting for the
completion of the pool update.

The VT shall keep the new/updated objects separate from the original pool, until reception of the End
of Object Pool message. The objects shall be merged into the original pool before the VT sends the End
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of Object Pool response. Working Set designers shall be aware that behaviour is unpredictable for
commands acting on the new/updated objects if these commands are sent after the End of Object Pool
message and before reception of End of Object Pool response. Such commands will be applied to either
the original pool or the updated pool. Changes to objects shall take effect immediately.

It is recommended that Working Sets do not transmit commands which act upon these new objects
until the End of Object Pool response is received from the VT.

Changes to objects should utilize Annex F commands when possible rather than performing a pool
update due to the processing time of the pool update process (e.g. Change Size command performs
faster than reloading an object with a new size).
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Annex D
(normative)

Technical data messages

General
Fenera:

The
req
Wo
the
tot

VT
in 4
D.2

Thd
the

In v
objé
objé

po

tra(ﬁsferred and the estimated storage of all Graphics Context objects that are defined in|

technical data messages are used to request the characteristics of the VT. They cor
1est for data by a CF and the response by the VT. The following messages are not allowed
'king Set masters, members, or any other CF can send any command in this anneX.The pat
response messages can depend on the Version Number of the VT and shall notbe adaptec
he Working Set's Version Number>).

hardware dependent characteristics that are dependent on the VT/version number are

Get Memory message

Get Memory message allows the CF to determine if the VT is out of memory and/or to
VT version.

ersion 3 and prior VTs, the “Memory Required?‘parameter represents the number of b
ct pool (see C.2.1) to be transferred. In version 4 and later VTs supporting the Graph
ct, the “memory required” parameter is the sum of the number of bytes in the object

to be transferred. The Working Set can send less than the amount communicated in t

sist of the
in macros.
ameters in
| according

identified

determine

ytes in the
cs Context
pool to be
the object
ne Memory

Required parameter.
The storage space required for a single Object Pool object (OPO) can be determined from th¢ definition
of the specific object.
The storage space required.for a single Graphics Context object (GCO) shall be estimated as follows:
Size of a GCO =
RoundUp[ G?O.width jGCO.height
VT.PixelsPerByte
whére
Refindlp is a function that will round the value up to the nearest integer, widthland height
are measured in pixels;
VT.PixelsPerByte is based on the VT capabilities and is defined as follows:
VT Capability Graphic Type VT.PixelsPerByte
Monochrome 0 8
16 colour 1 2
256 colour 2 1
5) The Working Set's Version Number might not yet be known by the VT.
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The Memory Required parameter can then be estimated as follows:

Memory Required =

{Z Number of OPO
i=1

Number of GCO

size of (Opo[i])}Jr {z j

size of (GCO[j])}

where the second parenthesized term is only used for VT version 4 and later.

For more details on the use of the Memory Required parameter, see C.2.2 for Object pool transfer

procedure and C.2.6 for Updating pools at runtime.

The CF shauld send the Get Memory message with the Memory Required set to zero in order to,rec
the resporfse indicating the VT version number. This information can be used to calculate the ac
Memory R¢quired parameter.

If the VT

Transmissjon repetition rate:
Data length:

Parameter|group number:

Byte

Bytes
Bytes

Bytes

sign allocates memory based on this message, it should not allocate any,storage when
Memory Re¢quired is zero, or in the case where a CF has sent this message but has not been identifie
the VT as 4 Working Set Master (see 4.6.6.2).

7,8

VT function = 19219

7—4 1100
3—0 0000

D.3 GetMemory response

The Versijn
n

Set’s resp
backwards

special harldling for VPs'with versions higher than N.

The list of fersiens below indicates the document revision, when the version was introduced, but
uldwuse the latest revision of the document, even when implementing to an older versior.

designs sh

On request
8 bytes
ECU to VT, Destination-Specific

Get Technical Data
Get Memory

Command
Parameter

Reserved, set to FF1¢
Memory Required

Reserved, set to FFq¢

Number, reported/in this message, indicates the capabilities of the VT. It is the Worl
sibility to ensute that it does not use features not supported by the VT. The versions

bive
fual

the
l by

(ing
are

compatiblesand therefore a Working Set designed for version N does not have to implenjent

l1ew

If the VT responds with status code one (1), the Working Set Master shall not transmit its object pool.

212
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Data length:

Parameter group number:
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In Response to Get Memory message
8 bytes
VT to ECU, Destination-Specific

Byte 1 VT function = 19219
Bits 7—4 1100 Command Get Technical Data
Bits 3—0 0000 Parameter Get Memory
Byt 2 Version-Number The-version-oflSO011783-6-thatthis WV Timqets
0 = Hannover Agritechnica 2001 limitédyfeature set
1 = Introduced in ISO011783-6:2002(E), HDIS Ver-
sion
2 = Introduced in IS011783-6:2004 (E), Hirst Edi-
tion
3 = Introduced in IS011783%6:2010 (E), Second
Edition
4 = Introduced in 1S011783-6:2010 (E), Second
Edition
5 = Introduced in1S011783-6:2014(E), Third Edi-
tion
6 = Introduced in [SO11783-6:2018 (E), Fpurth
Edition
Byte 3 Status
0-= There can be enough memorya.
1 = There is not enough memory availablg¢. Do not
transmit Object Pool.
Bytes 4-—8 Reserved, set to FF1¢
a Because there is overhead associdted with object storage it is impossible to predict whethgr there is
enough memory available without having prior knowledge of the exact content of the object pool.
D.4 Get Number of Soft Keys message
Thg Get Number of Soft-Keys message is used by the CF to request the available divisions of the Xand Y
axep for Soft Key degseriptors, the available virtual Soft Keys and the number of physical Soft Keys. VT
Verfion 4 and ldater’provides the number of physical Soft Keys that are used by the VT for|navigation
amg@ng the virtual Soft Keys.
Trapsmisgion repetition rate: On request
Datp tength: 8 bytes

Parameter group number:

ECU to VT, Destination-Specific

213

Byte 1 VT function = 1941

Bits 7—4 1100 Command Get Technical Data

Bits 3—0 0010 Parameter Get Number of Soft Keys
Bytes 2—8 Reserved, set to FF1¢
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D.5 Get Number of Soft Keys response

Transmission repetition rate: In response to Get Number of Soft Keys message
Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific
Byte 1 VT function = 19419

Bits 7—4 1100 Command Get Technical Data

Bits 3—0 0010 Parameter Get Number of Soft Keys Respenge
Byte 2 Navigation Soft Keys Version 3 and Prior: Reserved, set to FF16

Version 4 and Later: The number of Physical Spft
Keys that are used by the VT for navigation
among the Virtual Soft Keys.

Bytes 3—4 Reserved, set to FF1¢

Byte 5 X Dots Number of pixels on the X<axis for a Soft Key de-
scriptor

Byte 6 Y Dots Number of pixelsjon the y-axis for a Soft Key de-
scriptor

Byte 7 Virtual Soft Keys Number of possible virtual Soft Keys in a Soft K¢y
Mask

Version 3 and Prior: 6 to 64 (inclusive)
Version 4 and Later: 64

Byte 8 Physical Soft Keys *>Number of Physical Soft Keys

D.6 Get|[lext Font Data message

The Get Text Font Data message allows the CF to request the characteristics of fonts, type sizes, iype
attributes fnd colour capabilities.

Transmissjon repetition rates On request
Data length: 8 bytes
Parameter|group number: ECU to VT, Destination-Specific
Byte 1 VT function = 1951¢
Bits F—4—H645 Conrtate GetteehnieatData
Bits 3—0 0011 Parameter Get Technical Data
Bytes 2—8 Reserved, set to FFqg
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D.7 Get Text Font Data response

Transmission repetition rate: In response to Get Text Font Data message
8 bytes

VT to ECU, Destination-Specific

Data length:

Parameter group number:

Byte 1 VT function = 1951¢
Bits 7—4 1100 Command Get Technical Data
Bits 3—0 0011 Parameter GetText Font Data Response
Bytes 2—5 Reserved, set to FF1¢
Byte 6 Small font sizes (Values are.width x height)
00000000 Font 6,x8®(Default)
0000 0001 Font 8x'8
0000 0010 Font 8 x 12
0000 0100 Font 12 x 16
0000 1000 Font 16 x 16
0001 0000 Font 16 x 24
0010 0000 Font 24 x 32
01000000 Font 32 x 32
1000.0000 Reserved
Byte 7 Large font sizes
0000 0001 Font 32 x 48
0000 0010 Font 48 x 64
0000 0100 Font 64 x 64
0000 1000 Font 64 x 96
0001 0000 Font 96 x 128
0010 0000 Font 128 x 128
0100 0000 Font 128 x 192
1000 0000 Reserved
Byte 8 Font styles
0000 0000 Normal text (Default]
0000 0001 Bold text
00000010 Crossed out text
0000 0100 Underlined text
0000 1000 [talics text
0001 0000 Inverted text
0010 0000 Flash between invertpd and
styles set by bits 0—3
0100 0000 Flash both the backgitound and
the foreground between
Hidden and styles set by
bits 0—4
1000 0000 Proportional font renderinga

a VT version 4 and later, and as a bitmask, this bit can be sent to a VT version 3 and prior Working Set.

D.8 Get Hardware message

The CF sends the Get Hardware message to request the hardware design of the VT.
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Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: ECU to VT, Destination-Specific
Byte 1 VT function = 19919
Bits 7—4 1100 Command Get Technical Data
Bits 3—0 0111 Parameter Get Hardware
Bytes 2—8 Reserved, set to FFqg

D.9 GetHardware response

Transmissjon repetition rate: In response to Get Hardware message
Data length: 8 bytes
Parameter|group number: VT to ECU, Destination-§Specific
Byte 1 VT function = 1991
Bits 7—4 1100 Command Get Technical Data
Bits 3—0 0111 Parameter Get Hardware Response
Byte 2 Boot timea Maximuf number of seconds from a VT power

startup or reset cycle to the transmission of tHe
first “VT Status message” (see 4.6.6.3, and 4.6.P).
Set to FF1¢ when this information is not availaple.

Byte 3 Graphic Type Supported graphic modes
0 = Monochrome (VT supports colour codes {
and 1 and monochrome Picture Graphic objefts
only).

1 =16 Colour (VT supports colour codes 0
through 15 and monochrome and 16 colour
Picture Graphic objects).

2 =256 Colour (VT supports colour codes 0
through 255 and all formats of Picture GrapHic
objects).
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Byte 4 Hardware Supported hardware features
Bit 0 =1 = VT has a touch screen and supports

Pointing Event message.

Bit 1 =1 =VT has a pointing device and

supports Pointing Event message.
Bit 2 =1 = VT has multiple frequency
output.

audio

Bit 3 =1 = VT has adjustable volume audio

output.
Bit 4 =1 = VT supports simultaneous

Byt

Byt

a Jj

b 1

D.1
Thi

The
VT.

The

activations of all combinations of Phy
Keys (see 4.6.18 Soft Key and Butten
activation)b.

Bit 5 =1 = VT supports simudtanieous
activations of all combinatiens of But
(see 4.6.18 Soft Key and Button
activation)b.

Bit 6 =1 =VT reperts'drag operation

be set to 1)b.

Bit 7 = 1 = ViDsupports intermediate
coordipates during a drag operation
(Bit 6sh4ll be set to a 1)b.

ES 5,6 X-Pixels Number of divisions on the horizontal a
(T6 bit unsigned integer) in the Data Ma
ES 7,8 Y-Pixels Number of divisions on the vertical axi

the same as the X Value.

itroduced for VT version 4 and later. Allowed in VT versions prior to 4.

hese bits exist in VT version*%4 and later.

0 Get Supported Widechars message
5 message only applies to version 4 and later VTs.

Get Supported Widechars message is used by the CF to determine the WideChars suppo

mu1tiple code planes multiple messages shall be sent.

Kical Soft

ons

Via

Pointing Event message (Bit 0 or Bit 1| shall

Kkis (X dots)
sk Area

5 (Y dots)

(16 bit unsigned integer) in the Data Mgsk Area.
Since the Data Mask is square, this value is always

rted by the

message only requests characters from a single code plane. If the CF requires information about

The request contains First WideChar and Last WideChar as a range, where First WideChar < Last
WideChar.

The CF can reduce the size of the response frame by sending multiple requests with small inquiry
ranges instead of one request with a large inquiry range.
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Transmission repetition rate:

Data length:

Parameter group number:

On request
8 bytes
ECU to VT, Destination-Specific

Byte 1 VT function = 19319
Bits 7—4 1100 Command Get Technical Data
Bits 3—0 0001 Parameter Get Supported WideChars
Byte 2 Code plane 0 => characters 0000016 — OFFFF4g
1 => characters 100001¢ — 1FEFF7ig
16 => characters 10 000036 10 FFEF16
Bytes 3,4 First WideChar in inquiry range
Bytes 56 Last WideChar in inquiry range
Bytes 7,8 Reserved, set to FF1¢
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D.11Get Supported WideChars response

This message only applies to version 4 and later.

Transmission repetition rate:

Data length:

Parameter group number:

In response to Get Supported Widechars message
Variable
VT to ECU, Destination-Specific

BytE T VT function = 1937
Bits 7—4 1100 Command Get Technical Data
Bits 3—0 0001 Parameter Get Supported Wide€hars fesponse
Byte 2 Code plane 0 => characters 0000016 — OFFFF1¢
1 => characters 100001 — 1§FFF1¢4
16 => characters 10 000016 + 10 FFFF1¢
Bytes 3,4 First WideChar in inquiry range
Bytes 5,6 Last WideCharininquiry range
Byte 7 Error Codes (0 = no errors)
Bit Q =1'= Too many ranges (more than 255
sub-ranges in the requested range)
Bit1 = 1 = Error in Code plane
Bits 2-3 = Reserved, set to 0
Bit 4 = 1 = any other error
Bits 5—7 = Reserved, set to 0
Byte 8 Number ofranges Indicates the number of entries in the WideChar
range array. Set to 0 if Error codes is not efqual to 0.
Bytes 9—n WideChar range  Each entry in the array consists of two WideChars:
array first WideChar, last WideChar.
Theg CF does not have to request this message because the VT displays WideStrings even if they contain
unsjupported characters) (see 4.6.19.7). The VT includes the characters from the WideChaf minimum
chafacter set when fesponding to a Code Plane 0 request (see Table K.8).
EXAMPLE Response from a VT supporting only the WideChar Minimum Character Set. The CF hds requested
infofmation abeut characters 00001¢ to 3FFF14 in code plane 0.
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Clqe, ; Command

0016, ; Code plane 0

0016, 0016, FF16, 3F16, ;Inquiryrange (000016—03FFF1¢)
0016, ; Error Codes

0F 16, ; 15 ranges

2016, 0016, 7E16, 0016, ;Range 1.Character 002016—007E1¢

AO16, 0016, 7E16, 0116, ;Range 2.Character 00A016—017E1¢

C616, 0216, C716, 0216, ; Range 3. Character 02C616—02C716

C916, 0216, C916, 0216, ;Range 4. Character 02C916—02C91¢

D816, 0216, DD16, 0216, ; Range 5. Character 02D81¢—02DD1¢

7E16, 0316, 7E16, 0316, ; Range 6.Character 037E16—037E1¢
2 2

2 Roxnga 7 Chaoractne N204
C—/croratt

8416, (3te—SAre—03 15— Rans aeter-038415—0384 -

8C16, 0316, 8C16, 0316, ; Range 8. Character 038C16—038C14
8E16, 0316, Al1s, 0316, ;Range9.Character 038E1—03A116
A316, 0316, CE16, 0316, ;Range 10.Character 03A316—03CE1¢

0116, (416, 0C16, 0416, ;Range 11.Character 040116—040C1¢
0E16, 0416, 4F16, 0416, ;Range 12.Character 040E1—044F1¢
5116, (416, 5C16, 0416, ;Range 13.Character 045116—045C16
5E16, (0416, S5F16, 0416, ;Range 14. Character 045E1¢—045F1¢
AC16, 3016, AC16, 2016, ; Range 15. Character 20AC16—20AC16

D.12 GetWindow Mask Data message

This messdge applies to version 4 and later VTs that support the Window Mask object (as reported by

the Get Sugported Objects response).

The CF senpds the Get Window Mask Data message to request the background colour of User-Layout

Data Maskjand the background colour of the Key Cells on a*User-Layout Soft Key Mask.

Transmissjon repetition rate:
Data length:

Parameter|group number:

Byte 1 VT function = 19619
Bits 7—4) 1100
Bits 3=+0 0100

Bytes 2—8

D.13 GetWindow)Mask Data response

On request
8 bytes
ECU to VT, Destination-Specific

Command Get Technical Data
Parameter Get Window Mask Data

Reserved, set to FFqg

This messdge.only applies to version 4 and later VTs that support the Window Mask object (as reported

by the Get Papported Objects response).

220
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Transmission repetition rate:

Data length:

Parameter group number:

1SO 11783-6:2018(E)

In response to Get Window Mask Data
8 bytes
VT to ECU, Destination-Specific

message

hen on a

Byte 1 VT function = 19619
Bits 7—4 1100 Command Get Technical Data
Bits 3—0 0100 Parameter Get Window Mask Data
Byte 2 Background colour of VT's User-Layeuft Data
Masks.
Byte 3 Background colour of VT’s Key. Célls w
User-Layout Soft Key Mask:
Bytes 4-8 Reserved, set to FF1¢
D.14 Get Supported Objects message
Thif command is used by the CF to get the list of all object types’supported by the VT (see 4.5.28
NOTE This message is available in VT version 4 and later.
Trapsmission repetition rate: Onrequest
Dath length: 8 bytes
Parpmeter group number: ECU to VT, Destination-Specific

Byt

Byt

D.1
Thi
Thd

e 1 VT.function = 1974
Bits 74 1100
Bits 3—0 0101

ES 2—8

5Get Supported Objects response

5 message is available in VT version 4 and later.

VTwses this message to respond to a Get Supported Objects message (see 4.6.28).

The

P shall Lt ofall Lobi ncluding (see Table A1)

Command Get Technical Data
Parameter Get Supported Objects

Reserved, set to FF1¢

all object types that are mandatory for the VT to support;

all optional object types that the VT supports;

proprietary object types that the VT supports, which can vary depending on the connected WS, or

might not be listed at all.

The VT and WS can decide by another means which proprietary objects can be supported.

In either case whether the VT lists the proprietary objects in this message or not, the VT can still decide
to reject the object pool from the WS because it included proprietary objects.
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The WS can also decide by another means that it does not want to include the proprietary objects listed
by the VT in its object pool.

VTs shall not list Auxiliary Input Type 1 and Auxiliary Function Type 1 objects in the list of supported
objects.

Transmission repetition rate: In response to Get Supported Objects message
Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific
Byte 1 VT function = 19719

Bits 7—4 1100 Command Get Technical Data

Bits 3—0 0101 Parameter Get Supported Objects Response
Byte 2 Number of bytes to follow.

NOTE For future compatibitity, this is NOT necgs-
sarily the number of Object;Types.

Bytes 3—n Numerically ascendingsorted list of all Object
Types supported bythe VT. Each Object Type is
an unsigned intégef occupying a single byte. If the
special value FE1g is found by the WS during pafs-
ing, it indicates the end of the list, and all followjing
bytes sheuld be ignored.

D.16Scr¢en Capture command

This comnland, available in VT version 6 and lateryrequests a lossless screen (image) capture from|the
VT. When this command is accepted by a VT, itiwill capture the current screen image and communi¢ate
the results|of the capture via the Screen Capture response.

The Screer] Capture mechanism is intended primarily for test system usage. Therefore, the VT designer
can chooseto disable this mechanism by default and require specific proprietary interactions to enable
it. An erroyf code in the response is‘used to indicate the disabled state.
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media

Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: ECU to VT, Destination-Specific
Allowed in a Macro: No
Byte 1 VT function = 19819
Bits 7—4 1100 Command Command
oS M Parameter Screen Capture commgnd
Byte 2 Item Requested
0 = Screen Image
1 — 239 = Reserved
240 — 255 = Manufacturer Proprietary
Byte 3 Path
0 = Reserved
1 = VT accessible storage/removable
2 — 239 = Reserved
240 — 255 = Manufacturer Proprietary
Bytes 4—8 Reserved, sent as FF1¢4
D.17 Screen Capture response

Thi

If th
dev]
the
IM(Q

cap
not
Tra
Dat

Par

start at one.

hsmission repetition‘rate:
h length:

hmeter groupnimber:

5 message is used to respond to a Screen Capture command.

In response to a Screen Capture comma

Variable

VT to ECU, Destination-Specific

e VT supports delivering the lossless scteen capture to removable media (e.g. SD card, U$B memory
ice) in a common file format (e.g. PNG, BMP), the response includes an unsigned 16 Hit value as
image identification number. The-¥'T shall encode this number in the name of the stor
00001.PNG, IMGO0O002.PNG)..Additionally, the identification number shall increment for each
fured image. Based on the VT\design and/or the initial contents of the file system, the number might

bd file (e.g.

Ind

Byte 1 VT function = 19819
Bits 7—4 1100 Command Command
Bits 3=0—01t10 Parameter — STTeemr Capture resporse
Byte 2 [tem Requested
Item requested from the Screen Capture
command
Byte 3 Path

© ISO 2018 - All rights reserved
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DI a
bal,

e to

can

ring

Byte 4 Error Codes (0 = no errors)
Bit 0 = 1 = Screen Capture is not enabled
Bit 1 =1 = VT Transfer buffer is busy
Bit 2 =1 = [tem — unsupported request
Bit 3 =1 = Path — unsupported request
Bit 4 = 1 = Removable media path is full or
unavailable
Bit 5 =1 = Any other error
If [tem and Path are not Manufacturer proprietary:
If Error Cofles = =0 and Path = =1:
Bytes 5,6 Image Identification number (0 — 6553517)
Bytes 7,8 Reserved, sent as FF1¢4
If Error Cofles ! = 0:
Bytes 5—-8 Reserved, sent as FF1¢4
If Item is Manufacturer Proprietary or Path is Manufacturer proprietary:
Bytes 5—n Manufacturer prgpyietary.
D.18Identify VT message
Upon receI)t of this message and only if no Alarm Mask isscurrently active, the VT shall display, fi
period of 3 s, the VT Number (see Clause 3). This message is intended to be sent Destination-Glg
however it[can be sent Destination-Specific.
The presenptation of the VT Number is considened VT proprietary and the VT designer can choos
present otl[:r information indicating the purpése of the VT Number (see 4.6.25).
The VT Number shall be in the range of 1 to 32, corresponding to Function Instances 0 to 31. VTs
then be referenced as VT Number 1, VENumber 2, etc.
VT Numbef = VT Function Instance+ 1.
NOTE1 The offset of 1 is in'sdpport of operators, which might not be familiar with a zero-based numbe
system.
NOTE 2  This message.i$.available in VT version 4 and later.
Transmissjofrrepetition rate: On request
Data length: 8 bytes
Parameter group number: ECU to VT, Destination-Global
(Destination-Specific)
Allowed in a Macro: No
Byte 1 VT function = 18719
Bits 7—4 1011 Command Command
Bits 3—0 1011 Parameter Identify VT
Bytes 2—8 Reserved, set to FF1¢
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The VT uses this message to respond to the Identify VT message if it was received Destination-Specific.

NOTE

Transmission repetition rate:

Data length:

This message is available in VT version 4 and later.

In response to Identify VT message
8 bytes

Par
Allg

Byt

Byt

hmeter group number:

wed in a Macro:

e 1 VT function = 18719
Bits 7—4 1011
Bits 3—0 1011

ES 2—8

VT to ECU, Destination-Specific
No

Command Command
Parameter Identify VT

Reserved, setto\FF1¢
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Annex E
(normative)

Non-volatile memory operations commands

E.1 General

E.1.1 Infroduction

The VT provides functions to store and to restore a complete Working Set-specific object-pool. Wihen

connecting to the VT, the Working Set can send a message to get its object pool copied, from non-volg
storage inflo volatile storage. The availability and organization of the non-volatile)storage area is

tile
VT-

specific. Storing and restoring an object pool includes all object definitions. There shall be a method
inside the VT to assign a stored object pool uniquely to a specific Working Set. If the VT is capable of

changing the characteristics in Annex D (e.g. Data Mask size), then there shall be a method inside
VT to eith¢r associate a stored pool with a specific set of characteristicsor delete any stored pd

the
ols.

Dependant on the VT design, either only a single object pool or an arbitrary number of pools can be

managed fpr each Working Set. Each pool should be identified by a yersion label.

Version laljels can be displayed to an operator and can be used\as a file name. As such the Working
Set shall apply the following rules. Version labels shall be constructed of visible characters from font
type zero [see Table K.2 — ISO 8859-1 (Latin 1) charactef set). Version labels shall be padded with

trailing bldnks to the defined version label size. In additign, the following characters shall not be y
in a version label string:

sed

\ [5C16] Reverse Solidus (Back slash)

“ [2216] Quotation mark (Double guote)

‘ [2716] Apostrophe (Single quote)
[601¢] Grave Accent (Back tic)

/ [2F16] Solidus (Forward slash)
[3A16] Colen

* [2A16]Asterisk

< [3C45] Less-than sign

> HEsHarenterthansien
[7C16] Vertical line

? [3F16] Question mark

In order to maintain different versions of object pools in the non-volatile storage of the VT, the Working

Set needs to detect those versions currently stored by the VT. It shall also determine if any of

the

available versions are suitable for the Working Sets current software version before an object pool is

copied into the object buffer of the VT.

The Working Set shall be identified by the entire ISO NAME of the Working Set Master. Each Working
Set Master shall only be allowed to manipulate its own versions of object pools and shall not perform

226 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=ea26bb44cd3eef4ccd16098ac71c4b5d

1SO 11783-6:2018(E)

any of the commands in this annex on versions of object pools created by other Working Sets. Only
Working Set Masters (not Members) are allowed to send any of the commands in this annex.

Because non-volatile operations can take an indefinite amount of time to complete, the response
message can be delayed accordingly. Therefore the VT Status message reflects the current state of the
VT (i.e. is busy). Only when the VT has completed the non-volatile operations shall it send the response
message.

The

messages in this annex are not allowed in macros.

E.1.2 Version Management — VT version 4 and prior

Ver
the

E.1
Ver

E.2

Thd
labg¢

Tra
Dat

Par

Byt

Byt

E.3

The
the
iss
Tra

sion labels are defined as a seven character 8-bit string. The permissible messages/'do
extended versions of the messages in this annex.

3 Version Management — VT version 5 and later

Get Versions message
Get Versions message allows the Working Set to query the VT for existing seven-charac
Is associated with the requesting Working Set.
hsmission repetition rate: Omrequest
h length: 8 bytes
hmeter group number: ECU to VT, Destination-Specific
e 1 VT fungtion = 22319
Bits 7—41101 Command Non Volatile Memory
Bits 30 1111 Parameter Get Versions
ES 2—8 Reserved, set to FF1¢
Get Versions response
VT sends all'seven-character version labels contained in the non-volatile storage asso
requestingWorking Set. If there is no seven-character version stored, the number of verg

bt to 0-ahd the remaining bytes in the packet shall be set to FF1¢. Extended Transport Pi
hsport Protocol are used when necessary.

hot include

bion labels are defined as either a seven character 8-bit string, or a 32 character 8-bit stripg, and the
appropriate messages in this annex shall be used accordingly.

ter version

iated with
ion strings
otocol and

©IS
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Transmission repetition rate:

Data length:

Parameter

In response to Get Versions message
Variable

group number: VT to ECU, Destination-Specific

Byte 1 VT function = 22419
Bits 7—4 1110 Command Non Volatile Memory
Bits 3—0 0000 Parameter Get Versions response
Byte 2 Number of version strings to follow
(each is 7 bytes)
Bytes 3—n Version labels 7 character version strings, unused bytes’filled

with spaces. Only 8-bit Strings are allowed.

E.4 Storxe Version command

The Store

Version command allows a Working Set to store the copy of the-actual object pool into

non-volatile storage of the VT. This message can be sent at any time. The €opy is stored as the ver

indicated b
area, it is
the versior
storage sh3

y version label. If a copy with the same version label already €xists in the non-volatile stof
verwritten. All objects are stored as they are (with currént attributes, input values etc

label contains no string (all blanks) the last stored sevén-character version in non-vol3
111 be overwritten; alternatively, if there is no seven-character version stored up to that pq

an error shall be indicated by the VT.

Transmissjon repetition rate: On request

Data length: 8\bytes

Parameter|group number: ECU to VT, Destination-Specific

Byte

Bytes

1 VT function = 20819

Bits 7—4 (~1M01 Command Non Volatile Memory

Bits 3—40,0000 Parameter Store Version

2—8 Version label 7 character version string, unused bytes filled

with spaces. Only 8-bit Strings are allowed.

E.5 Store Version response

The VT acK

nowledges whether the object pool was stored in the non-volatile storage.

the
bion
age
). If
tile
int,

228
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Transmission repetition rate: In response to Store Version command
Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific
Byte 1 VT function = 2081¢
Bits 7—4 1101 Command Non Volatile Memory
Bits 3—0 0000 Parameter Store Version Response
Bytes 2—>5 Reserved, set to FF1g
Byte 6 Error Codes (0 = no errors; successfully|stored)

Bit 0 = Reserved

Bit 1 = 1 = Version label is not correct
Bit 2 = 1 = Insufficient memory availalyle
Bit 3 = 1 = Any other error

Bytes 7,8 Reserved, set to FF1¢

E.d Load Version command

The Load Version command allows a Working Set to load a copy of an object pool from the rjon-volatile
stoage of the VT. If an object pool is already loaded it is ‘overwritten. If the message is ackinowledged
posijtive by the VT, the Working Set can proceed as if all*objects had been transmitted normally. If the
vergion label contains no string (all blanks), the 1ast stored seven-character version in rjon-volatile
storage shall be loaded.

When the VT receives the Load Version command, it shall set the “parsing” bit in the VT Statfis message
to Y until it has finished parsing the object<pool and sends the Load Version Response messapge.

The Working Set Master shall wait for-the Load Version response until three consecutivg VT Status
megsages have been received where’ the “parsing” bit is set to 0. At that time, if the Load Version
response has not been received hy the Working Set Master, then it shall assume that the Ldad Version
conpmand was not received hythe VT. Three messages are waited for to avoid race conditigns created
by a VT Status message that can already be in a transmit queue, which does not correctly identify the
parping state.

Trapsmission repetition rate: On request
Dath length: 8 bytes
Parpmeter group number: ECU to VT, Destination-Specific
Byt 3 YV Fanetionr=20%g
Bits 7—4 1101 Command Non Volatile Memory
Bits 3—0 0001 Parameter Load Version
Bytes 2—8 Version label 7 character version string, unused bytes shall be

filled with spaces. Only 8-bit Strings are allowed.

E.7 Load Version response

The VT acknowledges whether a copy was loaded from the non-volatile storage.
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Transmission repetition rate:

Data length:

Parameter

In response to Load Version command
8 bytes

group number: VT to ECU, Destination-Specific

Byte 1 VT function = 2091¢
Bits 7—4 1101 Command Non Volatile Memory
Bits 3—0 0001 Parameter Load Version Response
Bytes 2—5 Reserved, set to FF14
Byte 6 Error Codes (0 = no errors; successfully loaded
Bit 0 = 1 = File system error or pool ddtd
corruptiona
Bit 1 = 1 = Version label is not correct or
Version label unknown
Bit 2 = 1 = Insufficient memory available
Bit 3 = 1 = Any other error
Bytes 7,8 Reserved, set to FF1¢
a This bit exists in VT version 4 and later.
E.8 Delete Version command
The Delete[Version command allows a Working Set to delete a seven-character version of an object pool
in the non-volatile storage of the VT. If a copy of this version is in the volatile memory at the same ]

itis preser

If the versi
storage is
deleted.

If the vers

ved there — this message affects non-volatile storage only.

bn label contains no string (all blanks)-the last stored seven-character version in non-volz
Lo be deleted. Repeating this command causes each successive “last stored version” tq

on label contains a single-asterisk character (*) padded right with 6 blanks this shal

interpreted by the VT as a wild cafd-and shall cause the deletion of all seven-character version ob

pools in N
Working Sé¢

NOTE '

Transmiss

VM owned by the requesting Working Set. It does not delete object pools owned by of
pts6).

[0 delete the objectpool from volatile memory, see F.44.

on repetition rate: On request

Data length:

ime

tile
be

be
ject
her

8 bytes

Parameter

Byte

Bytes

group number: ECU to VT, Destination-Specific

VT function = 21019
7—4 1101
3—0 0010

Command
Parameter

Bits
Bits

Non Volatile Memory
Delete Version

2—8 Version label

7 character version string, unused bytes shall be

filled with spaces. Only 8-bit Strings are allowed.

6)

230

The asterisk wild-card delete-all function is available in VT Version 6 and later.
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The VT acknowledges whether a version was deleted in the non-volatile storage.

Transmission repetition rate: In response to Delete Version command
Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific
BytE T VT function = 2107
Bits 7—4 1101 Command Non Volatile Memory

Bits 3—0 0010 Parameter Delete Version regponse
Bytes 2—5 Reserved, set to FF1¢
Byte 6 Error Codes (0 = no errors; successfully

wild card delete was commanded)
Bit 0 = Reserved
Bit 1 = 1 = Version'label is not correct
Version labelninknown
Bit 2 = ReServed
Bit 3 =1\’ Any other error

Bytes 7,8 Reserved, set to FF1¢

E.10 Extended Get Versions message

Theg Extended Get Versions message allows-the Working Set to query the VT for existin

version labels associated with the requesting Working Set.

Trapsmission repetition rate: On request

Datp length: 8 bytes

Parpmeter group number: ECU to VT, Destination-Specific

Byte 1 VT function = 21119
Bi€s 7—4 1101 Command Non Volatile Memory
Bits 3—0 0011 Parameter Extended Get Versions

Bytes 2—8 Reserved, set to FF1¢

NOTE This message is available in VT version 5 and later.

deleted or

DI

b extended

E.11 Extended Get Versions response

The VT sends all extended version labels contained in the non-volatile storage associated with the
requesting Working Set. If there is no extended version stored, the number of version strings is set to 0
and the remaining bytes in the packet shall be set to FF16. Extended Transport Protocol and Transport

Protocol are used when necessary.
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Transmission repetition rate:

Data length:

Parameter

group number:

In response to Extended Get Versions message
Variable
VT to ECU, Destination-Specific

Byte 1 VT function = 21119
Bits 7—4 1101 Command Non Volatile Memory
Bits 3—0 0011 Parameter Extended Get Versions
Byte 2 Number of version strings to follow (each is
32 bytes)
Bytes 3—n Version labels 32 character version strings, unused bytes shall be
filled with spaces. Only 8-bit Strings)atre allowe(d.
NOTE This message is available in VT version 5 and later.
E.12 Extended Store Version command
The Extendled Store Version command allows a Working Set to store the copy of the actual object pool
into the non-volatile storage of the VT. This message can be sent at anytime. The copy is stored as|the

version indicated by an extended version label. If a copy with the same version label already exists infthe
storage area, it is overwritten. All objects are stored as they are (with current attribytes,

non-volatil
input valug

s etc.). If the version label contains no string (all blanks) the last stored extended versiop in

non-volatile storage shall be overwritten; alternatively, if there is no extended version stored up to that

point, an e

Transmiss

Data length:

Parameter

Byte

Bytes

NOTE ’

on repetition rate:

group number:

E.13 Ext

'Tor shall be indicated by the VT.

'his messdge is available in VT version 5 and later.

inided Store Version response

On request
33 bytes
ECU to VT, Destination-Specific

VTfunction = 21219

7~4~ 1101 Command Non Volatile Memory
3=0 0100 Parameter Extended Store Version
Version label 32 character version string, unused bytes shalllbe

filled with spaces. Only 8-bit Strings are allowdd.

The VT acknowledges whether the object pool was stored in the non-volatile storage.
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Transmission repetition rate:
Data length:

Parameter group number:

1SO 11783-6:2018(E)

In response to Extended Store Version ¢
8 bytes
VT to ECU, Destination-Specific

ommand

stored)

bl from the
message is

Byte 1 VT function = 21219
Bits 7—4 1101 Command Non Volatile Memory
Bits 3—0 0100 Parameter Extended Store Version
Bytes 2—>5 Reserved, set to FF1g
Byte 6 Error Codes (0 = no errors; successfully
Bit 0 = Reserved
Bit 1 = 1 = Version label is not correct
Bit 2 = 1 = Insufficient memory availalyle
Bit 3 = 1 = Any other error
Bytes 7,8 Reserved, set to FF1¢
NOTE This message is available in VT version 5 and later.
E.14 Extended Load Version command
The Extended Load Version command allows a Working Set to load a copy of an object po
non-volatile storage of the VT. If an object pool is_alt€ady loaded it is overwritten. If the
ackpowledged positive by the VT, the Working Set tan proceed as if all objects had been t

nor
vold

Wh
Staf
Res

The
Stat
Loa
Ext
race
cor

Tra
Dat

mally. If the version label contains no string,(all blanks), the last stored extended vers
tile storage shall be loaded.

bn the VT receives the Extended Lead Version command, it shall set the “parsing” bif
us message to 1 until it has finished’ parsing the object pool and sends the Extended Lg
ponse message.

Working Set Master shall-wait for the Extended Load Version response until three cong
us messages have beenreceived where the “parsing” bit is set to 0. At that time, if th
d Version response has 1ot been received by the Working Set Master, then it shall assu
bnded Load Version:éommand was not received by the VT. Three messages are waited

b

rfansmitted
on in non-

in the VT
ad Version

ecutive VT
b Extended
e that the
r to avoid
"h does not

Par

e conditions creafed by a VT Status message that can already be in a transmit queue, whi
rectly identifythe parsing state.

hsmission repetition rate: On request

h length: 33 bytes

hfvieter group number: ECU to VT, Destination-Specific

Byte 1 VT function = 2131
Bits 7—4 1101 Command Non Volatile Memory
Bits 3—0 0101 Parameter Extended Load Version
Bytes 2—33 Version label 32 character version string, unused bytes shall be
filled with spaces. Only 8-bit Strings are allowed.
NOTE This message is available in VT version 5 and later.
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E.15 Extended Load Version response

The VT acknowledges whether a copy was loaded from the non-volatile storage.

Transmission repetition rate:

In response to an Extended Load Version

command
Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific

Byte

Bytes

Byte

Bytes
NOTE

E.16 Exte

The Exteng
pool in the|
time itisp
If the versi
is to be del

If the vers
interpretec
NVM owne

NOTE ’

VT function = 21319
7—4 1101
3—0 0101

Non Volatile Memory
Extended Load Version

Command
Parameter

Reserved, set to FF1¢

Error Codes (0 = no errors; suceessfully loaded
Bit 0 = 1 = File system error or pool data
corruption
Bit 1 = 1 = Version label is not correct or
Version label unknown
Bit 2 = 1 = Insufficient memory available
Bit 3 =1 = Any-other error

7,8 Reserved;set to FF1g

his message is available in VT version 5 and later.

‘nded Delete Version command

led Delete Version command allows:a Working Set to delete an extended version of an ob
non-volatile storage of the VT. Ifa copy of this version is in the volatile memory at the s
reserved there — this message affects non-volatile storage only.

bn label contains no string+(all blanks) the last stored extended version in non-volatile stof
ted. Repeating this gemmand causes each successive “last stored version” to be deleted

on label contains a-Single asterisk character (*) padded right with 31 blanks this shal
| by the VT as@ wild card and shall cause the deletion of all extended version object pool
d by the requesting Working Set. It does not delete object pools owned by other Working Se

[0 delete'the object pool from volatile memory, see F.44.

ject
hme

age

be
s in
Fs7),

7) Theas
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terisk wild-card delete-all function is available in VT Version 6 and later.
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Transmission repetition rate:
Data length:

Parameter group number:

1SO 11783-6:2018(E)

On request
33 bytes
ECU to VT, Destination-Specific

Byte 1 VT function = 21419
Bits 7—4 1101 Command Non Volatile Memory
Bits 3—0 0110 Parameter Extended Delete Version
Bytks 2—33 Version Tabel 32 character version string, unused bytpgs shall be
filled with spaces. Only 8-bit Stringstarg allowed.
NOTE This message is available in VT version 5 and later.
E.17 Extended Delete Version response
Thg VT acknowledges whether a version was deleted in the non-volatile(storage.
Trapsmission repetition rate: In response to-Extended Delete Version
command
Dath length: 8 bytes
Parpmeter group number: VT ¢0'ECU, Destination-Specific
Byte 1 VT function = 21449
Bits 7—4 1101 Command Non Volatile Memory
Bits 3—0 0110 Parameter Extended Delete Version|
Bytes 2—5 Reserved, set to FF1¢
Byte 6 Error Codes (0 = no errors; successfully|deleted
or wild card delete was commanded)
Bit 0 = Reserved
Bit 1 = 1 = Version label is not correct pr
Version label unknown
Bit 2 = Reserved
Bit 3 =1 = Any other error
Bytes 7,8 Reserved, set to FF1¢g
NOTE This message is available in VT version 5 and later.
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Annex F
(normative)

Command and Macro messages

ral

F.1 Gen

Commands
or member
object poo
sending an
received w
display ref
could lead
can choose
in what co
visual char

Unless oth
shall be set
but not neq

Example

object is cu
sent with Ol
F2 Hid
The Hide/
visibility o

Transmiss

Data length:

Parameter

Allowed in

Byte

Tor

are sent from a Working Set to the VT using the PGNs given in Annex C. Working Set-Mas
s can send any command in this annex. The VT shall respond to these commands even i
of the originating Working Set is loaded. The originator shall wait for a response be
other command. Unless stated otherwise, another command can be sent if arésponse is
ithin 1,5 s. The VT design could decouple the responses to command ;nessages from
esh to avoid a response timeout at the working set. But the VT designer'should be aware
fo synchronization problems between the working set and the VT. The)Working Set desig
to resend the previous command (typically not more than 3 tini€s). Care should be t
mmand is being repeated (e.g. repeating “Change Child Locatipn” could cause a cumul
ge). Each of the commands in this annex can also be used indMacro unless otherwise no

brwise noted any attribute in a response message which @lso exists in the command mess
to the same value as in the command message, i.e. the.response frame reflects the comm
essarily the state of the object.

An Enable/Disable Object command is sent with*Object Id = 11000 and Byte 4 = 0 (disable).

pject Id = 11000 and Byte 4 = 0 (disable) and Ertor Code indicating the cause of the error.

e /Show Object command

bhow Object command is used to hide or show a Container object. This pertains to
Fthe object as well as its remémbered state.

On request

8 bytes

ECU to VT, Destination-Specific
Yes

on repetition rate:

group number:

a Macro:

VT function = 16019

fers

If no

fore
not
the
this
ner
ken
ive
ted.

age
and

The

‘rently in a state where it cannot be disabled, anditherefore it stays enabled. The response franpe is

the

Bits 74 1010 Command Command

Bytes
Byte

Bytes

Bits 3—0 0000 Parameter Hide/Show object
Object ID
0 = Hide, 1 = Show

Reserved, set to FF1g

F.3 Hide/Show Object response

The VT uses this message to respond to the Hide/Show Object command.
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Transmission repetition rate:

1SO 11783-6:2018(E)

In response to Hide/Show Object command

Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific
Allowed in a Macro: No
Byte 1 VT function = 16019
Bits 7—4 1010 Command Command
Bits 3—0 0000 Parameter Hide/Show object
Bytes 2,3 Object ID
Byte 4 0 = Hide, 1 = Show
Byte 5 Error Codes (0 = no errors)

Byt

a
can

F.4

Thi
acc
Ani

It i
the

NOTI

ith the VT Change Active Mask message.

Bit 0 = 1 = References tQ missing child
Bit 1 = 1 = Invalid Object ID

Bit 2 =1 = Command error

Bit 3 = undefined;’set to 0 recommend
Bit 4 = 1 = Any other error

ES 6—8 Reserved)set to FF1g

he VT design can support immediate reporting of refesences to missing objects, or the V
defer the validation until the Container, and its child objects are shown, when it can be r

Enable/Disable Object command

5 command is used to enable or disable an input field object or a Button object and pert
ssibility of an input field object erxButton object. This command is also used to enable or
mation object.

allowed to enable already-enabled objects and to disable already disabled objects. If th
response frame shall indicate “no errors” and macros shall be executed.

E VT version 3 @and-prior do not support enable/disable of a Button object.

objectsa

bd

[ design
eported

ains to the
disable an

is happens

©IS

02018 - All rights reserved

237


https://standardsiso.com/api/?name=ea26bb44cd3eef4ccd16098ac71c4b5d

ISO 11783-6:2018(E)

Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: ECU to VT, Destination-Specific
Allowed in a Macro: Yes
Byte 1 VT function = 16119
Bits 7—4 1010 Command Command
Dot 2 0 o001 D + I Ll JAnY Ll L £
DItO J J \VAVAV S Y I A1 dIliticl l_lllClUlC/ iodulc UUJC\,L
Bytes 2,3 Object ID
Byte 4 Enable/Disable command
0 = Disable,
1 = Enable
Bytes 5—-8 Reserved, set to FF1¢

E5 Enaple/Disable Object response

The VT usgs this message to respond to the Enable/Disable Object eommand.

Transmissjon repetition rate: In responseéto an Enable/Disable Object command
Data length: 8 bytes
Parameter|group number: VT+o ECU, Destination-Specific
Allowed infa Macro: No
Byte 1 VT function=:1601¢
Bits 7—4 1010 Command Command
Bits 3—0 <0001 Parameter Enable/Disable Object
Bytes 2,3 Object ID
Byte 4 0 = Disable, 1 = Enable
Byte 5 Error Codes (0 = no errors)

Bit 0 = Undefined, set to 0 recommended
Bit 1 = 1 = Invalid Object ID

Bit 2 = 1 = Invalid Enable/Disable command
value

Bit 3 = 1 = Could not complete. This input objg¢ct
is currently being modified.

Bit 4 =1 = Any other error

Bytes 6—8 Reserved, set to FF1¢

F.6 Select Input Object command

This command is used to force the selection of an input field, Button, or Key object. The VT shall provide
a way for the operator to recognize a selected object. If the object is disabled or not visible, an error
code is returned. Depending on byte 4, the object is either selected (has focus) or opened for input (not
valid for Button objects or Key objects).
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If the object to be selected is included multiple times on the same mask, it is proprietary to the VT
which of the object instances will be selected (has focus).

NOTE1 Even if the input field is activated for data input, the value is not changed by this command (e.g. Input
Boolean is not toggled).

NOTE 2  This command originates in the Working Set and is a command to the VT. In the situation where the
change originates with the operator, the VT indicates the selected input object with the VT Select Input Object
message (see H.8).

NOTE 3 VT version 3 and prior do not support selection of a Button object or a Key object.

Trapsmission repetition rate: On request
Dath length: 8 bytes
Parpmeter group number: ECU to VT, Destination-Specific
Allgwed in a Macro: Yes
Byte 1 VT function = 16219
Bits 7—4 1010 Command Command
Bits 3—0 0010 Paraméter Select Input object
Bytes 2,3 Object ID — NULL indicates that no objert shall be

selécted (i.e. focus is removed), Option yte shall
be FF16 when Object ID is NULL

Byte 4 Option
FF16 = Set Focus to object referenced bl
Object ID or remove focus if Object ID if the
NULL object
0 = Activate for data-input the object r¢ferenced
by Object ID (invalid for Button object pr
Key object and can have no effect for the
Input Boolean object depending on the|VT design)

NOTE Value 0 available only on VT Version 4
and later.

Bytes 5.8 Reserved, set to FF1¢

E.7| Select Input Object response

Theg VD uses this message to respond to the Select Input Object command.
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Transmission repetition rate:

Data length:

Parameter group number:

Allowed in

Byte

a Macro:

1 VT function = 16219
Bits 7—4 1010

2 Ia) faYatk Wal

On request

8 bytes

VT to ECU, Destination-Specific
No

Command Command

Bytes

Byte

Byte

Bytes

Dot
DTCS (o amma v/ \VAvVS s v

2,3

6—38

a These bits/values existin VT version 4 and later.

F8 ESC

This comm}

command

andis used to abort operator input.

D s Cal £ 1 £ ol 4
I A1 dIlicticl JUILTLU llllJuL UUJC\,L
Object ID

Response

0 = Object referenced by Object D 18 not seleg

or Object ID is the NULL object ar Byte 5
indicates an error

1 = Object referenced by Object ID is Selected
2 = Object referenced by Object ID is Opened
for Edita

Error Codes (0 =@mg'errors)
Bit 0 = 1 = Qbject is disabled
Bit 1 = 1 = [nvalid Object ID
Bit 2 = 1 =\Object is not on the active mask or
objectis’in a hidden container
Bit8 = 1 = Could not complete. Another Input
field is currently being modified, or a Button
Soft Key is currently being held.
Bit 4 = 1 = Any other error
Bit 5 = 1 = Invalid Option valuea

NOTE An object that is off-screen or zero wid{]

or zero height, and is enabled and not within a
hidden container, is both selectable and able to
opened for edit. This is not an error condition.

Reserved, set to FF1¢

ted

DI"

be

Transmission repetition rate:

Data length:

Parameter group number:

Allowed in a Macro:

Byte 1 VT function = 14619
Bits 7—4 1001
Bits 3—0 0010

Bytes 2—8

240

On request

8 bytes

ECU to VT, Destination-Specific
No

Command Command

Parameter ESC

Reserved, set to FFqg
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ESC response

The VT uses this message to respond to the ESC command.

error code

Transmission repetition rate: In response to ESC command
Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific
Allowed in a Macro: No
Byte 1 VT function = 14619
Bits 7—4 1001 Command Command
Bits 3—0 0010 Parameter ESC
Bytes 2,3 Object ID where input was aborted if no
Byte 4 Error Codes (0 = nocerrors)
Bit 0 = 1 = No inputtield is open for input,
ESC ignored.
Bits 1—3 =*Undefined, set to 0 recommended
Bit 4 = I'="Any other error
Bytes 5-8 Reserved, set to FF1¢
F.1D Control Audio Signal command

Thi

anylaudio in process from the originating Werking Set and replace the previous command w

5 command can be used to control the audie@n the VT. When received this message shal

terminate
th the new

conimand. The previous rule does not apply-to an acoustic signal associated with an Alarm Mask. There

can

Continuous tones are not recommended, however it is recognized that 255 activations of

eac
an 4

If th
tim

If t

one

Thd
me;

be a momentary interruption in thé tone while the VT terminates the previous comman

h produces 278 min of continuous tone. If this is insufficient, the originating Working Se
dditional Control Audio-Sighal command to the VT prior to the expiration of the tone.

e VT is capable of supporting the Control Audio Signal command for only a single Work

e VT is capable of simultaneously supporting the Control Audio Signal command from
Working Set (“multisound”), then the command is accepted up to the limit of the VT cap

audio produced by a control audio command shall never be queued or delayed beyond

.

65,535 ms
t can issue

ng Set ata

b, and if it is currently processing a command from a different Working Set, then the Coftrol Audio
Sig:[al response shalllindicate that the Audio Device is busy.

more than
hbilities.

normal VT

sage processing. See Figure F.1.
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1 2

s

Key
1  Worki
2 Worki

Set 1 sends Control Audio Device command with a total time of 10 s
Set 2 alarm becomes visible and has acoustic signal other than “none”. VT terminates Working §

audio and informs Working Set 1. VT proprietary acoustic requires 4 s

Ifthe VT is
atatime,t

Key
1  Workin

2 Workin|
requirej

NOTE T
audio tones

Figure F.1 — Acoustic signal termination (multisound not supported)

capable of supporting the Control Audio Signal command for more than a single Working
hen the audio for each Working Set is not interrupted. See Figure E.Z.

1 2

avs

» Time

0 2 6 10

o Set 1 sends Control Audio Device command with a total time of 10 s

etl

Set

o Set 2 alarm becomes visible and+~has acoustic signal other than “none”. VT proprietary acoistic

S5 4's
Figure F:2 — Acoustic signal with multisound

'he Control AudioZSignal command is independent of the currently active Working Set, there
can be commanded even if the originating Working Set is not the active Working Set (see 4.6.14).

fore

242
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Transmission repetition rate:

Data length:

Parameter group number:

Allowed in a Macro:

1SO 11783-6:2018(E)

On request

8 bytes

ECU to VT, Destination-Specific
Yes

Byte 1 VT function = 1631
Bits 7—4 1010 Command Command
Dt 2 0 o011 D £ ral £ 1A i
Byte 2 Activations
0 = Terminates any audio in process from the
originating Working Set (Freguency and Dura-
tion
values are ignored).
1—255 = Number of Audio Activations

Bytes 3,4 Frequency in HzIfthe Frequency speciffed is out-
side of the VT capabilities for productioh of sound
(also applies,tonon-multiple frequency Hevices)
then the V. T)limits the frequency to the reproduci-
ble range.

Bytes 56 On-time duration in ms. If the duration $pecified is
non-zero and less than the VT capabilities for tim-
ing, the VT shall time the audio to the Vs smallest
controlled value.

Bytes 7,8 Off-time duration in ms. If the duration ppecified
is less than the VT capabilities for timinjg, the VT
shall time the audio to the VTs smallest|controlled
value. If the On-time is zero, this value i$ ignored
and zero is used.

F.1[l Control Audio Signal response

Thif message is senthy the VT in response to a control audio command.

Trapsmission repetition rate: In response to Control Audio Signal conjmand

Dath length: 8 bytes

Parpméter group number: VT to ECU, Destination-Specific

Alldwed-in-a-Maero: No

Byte 1 VT function = 1631

Bits 7—4 1010 Command Command
Bits 3—0 0011 Parameter Control Audio
Byte 2 Error Codes (0 = no errors)
Bit 0 = 1 = Audio device is busy
Bits 1-3 = Undefined, set to 0 recommended
Bit 4 = 1 = Any other error
Bytes 3-8 Reserved, set to FF14
© ISO 2018 - All rights reserved 243


https://standardsiso.com/api/?name=ea26bb44cd3eef4ccd16098ac71c4b5d

ISO 11783-6:2018(E)

F.12 Set Audio Volume command
This command can be used to control the audio on the VT.

This command applies to subsequent Control Audio Signal commands (see F.10) of the issuing Working
Set. This command should also affect the currently playing tone, if any. VTs that are not able to modify
the volume of the currently playing tone shall set the Audio device is busy bit in the response. This
command should not affect in any way the volume settings of other Working Sets and shall not affect
the volume of Alarm Masks.

In VT version 4 and prior, the default audio volume was undefined.

In VT version 5 and later, the default audio volume is 100 % of maximum volume set by the openatof.

Transmissjon repetition rate: On request
Data length: 8 bytes
Parameter|group number: ECU to VT, Destination-Specific
Allowed in|a Macro: Yes
Byte 1 VT function = 16419
Bits 7—4 1010 Command Gommand
Bits 3—0 0100 Parameter Set Audio Volume
Byte 2 Percent (0,% to 100 %) of maximum volume sef by
operator
Bytes 3-8 Réserved, set to FF1g

F.13 Set Audio Volume response

This messdge is sent by the VT in response te a Set Audio Volume command.

Transmiss]on repetition rate: In response to Set Audio Volume command
Data length: 8 bytes
Parameter|group number: VT to ECU, Destination-Specific
Allowed infa Macro: No
Byte 1 VT function = 16419
Bits 7—4 1010 Command Command
Bits 3—0 0100 Parameter Set Audio Volume
Byte 2 Error Codes (0 = no error)

Bit 0 = 1 = Audio device is busy,

commands use the new setting

Bit 1 = 1 = Command is not supporteda

Bits 2-3 = Undefined, set to 0 recommended
Bit 4 = 1 = Any other error

Bytes 3-8 Reserved, set to FF1¢

a This bit exists in VT version 5 and later.
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The Change Child Location command is used to change the position of an object. The new position is
set relative to the object's current position. Since the object can be included in many parent objects, the
parent Object ID is also included. If a parent object includes the child object multiple times, then each
instance will be moved. When the object is moved, the parent object shall be refreshed. The position
attributes given in the message have an offset of =127 (i.e. value of 0 =a - 127 pixel move, 255 =a + 128
pixel move). Positive values indicate a position change down (Y) or to the right (X). Negative values
indicate a position change up (Y) or to the left (X).

Bec

use of the possibility of lost messages, when a guaranteed position is required, the C

ange Child

Pos
Loc

Tra
Dat
Par
Alld

Byt

Byt
Byt
Byt
Byt

Byt

F1
Thi

Tra
Dat
Par
Alld

htion command.

hsmission repetition rate:
b length:
hmeter group number:

wed in a Macro:

wed in a Macro:

tion command should be used instead of specifying relative coordinates with the Gh

On request

8 bytes

ECU to VT, Destination~Specific
Yes

Command Command
Parameter Change Child Location

Parent Object ID

Object ID of object to move
Relative change in X position
Relative change in Y position

Reserved, set to FF1g

In response to Change Child Location cd

8 bytes
VT to ECU, Destination-Specific
No

$ 1 VT function = 1651¢
Bits 7—4 1010
Bits 3—0 0101

ES 2,3

ES 4,5

g 6

8 7

g 8

5 Change Child Location response

5 message is sent by.the VT in response to a Change Child Location command.

hsmission repetition rate:

h length:

hmeter-group number:

ange Child

mmand

Byte 1 VT function = 1651¢
Bits 7—4 1010
Bits 3—0 0101

Bytes 2,3

© ISO 2018 - All rights reserved
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Bytes

Byte

4,5 Object ID of object to move

6 Error Codes (0 = no error)
Bit 0 = 1 = The referenced parent object ID
does not exist, or is not a parent of the target
object
Bit 1 =1 = The target object does not exist,
or this command is not applicable to the target
object
Bit 2, 3 = Undefined, set to 0 recommended

Bytes

F.16 Cha

The Chang
set relativg
the parent

Bit4=t—=Anyothererror

7,8 Reserved, set to FF1g

nge Child Position command

e Child Position command is used to change the position of an objectnThe new position is
e to the parent object's position. Since the object can be included imymany parent objdcts,
Object ID is also included. If a parent object includes the child oBject multiples times, then

each instamce will be moved to the same location (the designer can want te_use Change Child Locafion

command fo move all instances in a relative motion). When the object is, moved, the parent object shall
be refreshed. The position attributes given in the message are signed/integer. Positive values indicdte a
position bdlow (Y) or to the right of (X) the top left corner of the parent object. Negative values indi¢ate
a position gbove (Y) or to the left of (X) the top left corner of the parent object.
Transmissjon repetition rate: On request
Data length: 9 bytes
Parameter|group number: ECU to VT, Destination-Specific
Allowed infa Macro: Yes
Byte 1 VT function = 18019
Bits 7—4 (1011 Command Command
Bits 3-0) 0100 Parameter Change Child Position
Bytes 2,3 Parent Object ID
Bytes 4,5 Object ID of object to move
Bytes 6,7 New X position relative to the top left corner of]
parent object.
Bytes 8,9 New Y position relative to the top left corner of]

parent object.

F.17 Change Child Position response

This message is sent by the VT in response to the Change Child Position command.

246
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Transmission repetition rate:

Data length:

Parameter group number:

Allowed in a Macro:

1SO 11783-6:2018(E)

In response to Change Child Position command

8 bytes
VT to ECU, Destination-Specific
No

tID
tar-

Xist,

ded

Byte 1 VT function = 18019
Bits 7—4 1011 Command Command
Dat 2 Al A100 D rS Ll Child D 33
DItO J \vJ UV i1LUU I Al dIlICiCl uuausc GIITIU 1T UoILtIUILL
Bytes 2,3 Parent Object ID
Bytes 4,5 Object ID of object to move
Byte 6 Error Codes (0 = no error)
Bit 0 = 1 = The referenced parent obje
does not exist, ordsynot a parent of the
get object
Bit 1 =1 = Thée target object does not e
or this command is not applicable to the target
object
Bit 2,3«= Undefined, set to 0 recommer
Bit 4= 1 = Any other error
Bytes 7,8 Réserved, set to FFqg
F.1B8 Change Size command
Theg Change Size command is used to change the size of an object. A value of 0 for width dr height or
both means that the object size is 0 and.the object is not drawn.
Trapsmission repetition rate: On request
Dath length: 8 bytes
Parpmeter group number: ECU to VT, Destination-Specific

Alld

wed in a Macro:

Yes

Byte 1 VT function = 16619
Bits 7—4 1010 Command Command
Bits 3—0 0110 Parameter Change Size
Bytes 23 Bbjectibofobjecttosize
Bytes 4,5 New width
Bytes 6,7 New height
Byte 8 Reserved, set to FF1¢

F.19 Change Size response

This message is sent by the VT in response to a Change Size command.
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Transmission repetition rate: In response to Change Size command
Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific
Allowed in a Macro: No
Byte 1 VT function = 16619
Bits 7—4 1010 Command Command
B;to 3 G 0110 Pcu CllllCtCl Pcu CllllCtCl Chausc S;LC
Bytes 2,3 Object ID of object to size
Byte 4 Error Codes (0 = no error)

Bit 0 = 1 = Invalid Object ID

Bit 1 = Undefined, set to 0 recommended
Bit 2 = Undefined, set to 0 reecommended
Bit 3 = Undefined, set to 0 recommended
Bit 4 = 1 = Any other error

Bytes 5—-8 Reserved, set to FE1¢

F.20 Chapge Background Colour command

This comn]and is used to change the background colour of antobject.

Transmissjon repetition rate: Onrequest
Data length: 8'bytes
Parameter|group number: ECU to VT, Destination-Specific
Allowed infa Macro: Yes
Byte 1 VTfunction = 16719
Bits 74" 1010 Command Command
Bits 3=—0 0111 Parameter Change Background Colour
Bytes 2,3 Object ID of object to change
Byte 4 New Background colour (see A.3)
Bytes 5~8 Reserved, set to FF1¢

F.21 Change Background Colour response

This message is sent by the VT in response to a Change Background Colour command.
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Transmission repetition rate:

1SO 11783-6:2018(E)

In response to Change Background Colour
command

Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific
Allowed in a Macro: No
Byte 1 VT function = 16719
Dat v 4 1010 L | L pa |
Bits 3—0 0111 Parameter Change Background Celgur
Bytes 2,3 Object ID
Byte 4 New Background colour (see A.3)
Byte 5 Error Codes (0 = no error)
Bit 0 = 1 = Invalid©Object ID
Bit 1 = 1 = Invalid-colour code
Bits 2—3 = Unidefined, set to 0 recommnjended
Bit 4 = 1 =/Any other error
Bytes 6—8 Reservéd, set to FF1¢
F.2P Change Numeric Value command

Thi

«

5 command is used to change the value of anfobject. It applies only to objects that have

a numeric

value” attribute. The size of the object shall ngtBe changed by this command. Only the objedt indicated
in the command is to be changed, variablesreferenced by the object are not changed.
Trapsmission repetition rate: On request
Datp length: 8 bytes
Parpmeter group number: ECU to VT, Destination-Specific
Allgwed in a Macro: Yes
Byte 1 VT function = 1681g
Bits 7—4 1010 Command Command
Bits 3—0 1000 Parameter Change Numeric Value command
Bytes 2,3 Object ID of object to change
Byt 4 Reserved setto-HE¢
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Bytes

New value for value attribute. Size depends on
object type. Objects of size 1 byte are found
in byte 5. Objects of size 2 bytes are found in
bytes 5—6. Values greater than 1 byte are
transmitted little endian (LSB first). Unused
bytes shall be filled with zero.

Input Boolean object:
Input Number object:
Input List object:

1 byte for TRUE/FALSE
4 bytes for integer input

1 byte for list index

Output Numberobject:

Output List objecta:
Output Meter object:
Output Linear Bar
Graph object:

Output Arched Bar
Graph object:
Number Variable
object:

Object Pointer object:

#bytesforimtegerou
put

1 byte for list index

2 bytes for integer va
2 bytes foninteger va

2 byteés for integer va

4'\bytes for integer va

External Object Pointer 2 bytes for Object ID

objectb:

Animation objectb:

Scaléd Graphic object¢:

Bytes 5—6: External
Reference NAME
Object ID

Bytes 7—8: Reference]
Object ID

1 byte for list index

2 bytes for Object ID

ue
ue

ue

ue

a VT versi‘En 4 and later.

b VT versi

¢ VT versi

n 5 and later.

bn 6 and later.

The frequgncy of update is at the diseretion the Working Set designer; however the designer she
consider the limited bandwidth available (see 4.6.10.1).

F.23 Chapge Numeric Value response

The VT ser]ds this message’in response to the Change Numeric Value command.

uld

Transmissjon repetition rate: In response to Change Numeric Value commang
Data lengtT: 8 bytes
Parameterlgraup numher: VT to ECII Destination-Specific
Allowed in a Macro: No
Byte 1 VT function = 1681g
Bits 7—4 1010 Command Command
Bits 3—0 1000 Parameter Change Numeric Value command
Bytes 2,3 Object ID
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Byte 4 Error Codes (0 = no error)
Bit 0 = 1 = Invalid Object ID
Bit 1 = 1 = Invalid valuec
Bit 2 = Reserved, set to 0d
Bit 3 = Undefined, set to 0 recommended
Bit 4 = 1 = Any other error

Bytes 5-8 Value. Size depends on object type. Objects of size
1 byte are found in byte 5. Objects of size 2 bytes
are found in bytes 5—6. Values greater than 1 byte
are tramsmitted tttteemdiam tESBfirst)

Input Boolean object: 1 byte fot TRUE/FALSE
Input Number object: 4 bytes for intgger input
Input List object: 1 byte-for list index
Output Number object: 4bytes for intgger out-
Output List objecta: put
Output Meter object: ™ 1 byte for list index

Output Linear Bar 2 bytes for intgger value
Graph object: 2 bytes for intgger value
Output Arched*Bar
Graph object: 2 bytes for intgger value
NumbeiVariable
objest: 4 bytes for intgger value
Object Pointer object:
External Object Pointer 2 bytes for Object ID
objectb: Bytes 5—6: Exfernal
Reference NAME
Object ID
Animation objectb: Bytes 7—8: Referenced

Scaled Graphic objecte: Object ID
1 byte for list index
2 bytes for Object ID

a T version 4 and later.
b YT version 5 and later.

¢ This bit is only set when'the Change Numeric Value command is used to change a pointer yalue to an
invalid object.

d Th VT version4and 5, this bit indicated “1 = Value in use (e.g. open for input)”. This behavijour is dep-
recqted in VT ¥ersion 6 and later (see 4.6.10.2).

e T version'6 and later.

F.24 €hange String Value command

This command is used to change the value of an object. It applies only to objects that have a string
“value” attribute. The size of the object shall not be changed by this command. Only the object indicated
in the command is to be changed, variables referenced by the object are not changed.

If the message contents fit in a single packet, transport protocol shall not be used. If the transferred string
has a length of 3 bytes or less, the remaining bytes in the single packet message shall be set to FF14.

The transferred string is allowed to be smaller than the length of the value attribute of the target object
and in this case the VT shall pad the value attribute with space characters. The number of bytes in the
transfer string (Bytes 4,5) shall be less than or equal to the length attribute of the target object (i.e.
string length shall not be increased).
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Transmission repetition rate: On request
Data length: Variable
Parameter group number: ECU to VT, Destination-Specific
Allowed in a Macro: Yes
Byte 1 VT function = 17919
Bits 7—4 1011 Command Command
B;to 3 G 0011 Pcu CllllCtCl Chausc Stl ;lls ‘v’a}uc
Bytes 2,3 Object ID of the object to change
Bytes 4,5 Total number of bytes in the string to transfer

(bytes to follow)

Bytes 6—n New string value

F.25 Chapge String Value response

This messdge is sent by the VT in response to the Change String Value-imessage.

Transmissjon repetition rate: In response to.Change String Value message
Data length: 8 bytes
Parameter|group number: VT to ECU, Destination-Specific
Allowed infa Macro: No
Byte 1 VT function =17919
Bits 7—4 1011 Command Command
Bits 3—0 0011 Parameter Change String Value
Bytes 2,3 Reserved, set to FF1¢
Bytes 4,5 Object ID of the object to change
Byte 6 Error Codes (0 = no error)

Bit 0 = Undefined, set to 0 recommended
Bit 1 = 1 = Invalid Object ID

Bit 2 = 1 = String too long

Bit 3 =1 = Any other error

Bit 4 = 1 = Reserved, set to 0a

Bytes 7—8 Reserved, set to FF1¢

a In VT version 4 and 5, this bit indicated “1 = Value in use (e.g. open for input)”. This behaviour is dep-
recated in VT version 6 and later (see 4.6.10.2).

F.26 Change End Point command

This command is used to change the end point of an Output Line object by changing the width, height
and/or line direction attributes.
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Transmission repetition rate:
Data length:

Parameter group number:

Allowed in a Macro:

Byte

Bits

VT function = 16919
7—4 1010

1SO 11783-6:2018(E)

On request

8 bytes

ECU to VT, Destination-Specific
Yes

Command Command

Byt
Byt
Byt

Byt

F.2
Thd

Tra
Dat
Par
Alld

2,3
4,5

6,7

7 Change End Point response

VT uses this message to respond to the Change End Point command.

hsmission repetition rate:

hmeter group number:

wed in a Macro:

Parameter EhangeEndPoint
Object ID of an Output Line object to, ch4
Width in pixels

Height in pixels

Line Direction (refer<to Output Line obij4
attributes)

[nivesponse to Change End Point comm{
8 bytes

VT to ECU, Destination-Specific
No

nge

ct

nd

»

Byt 1 VT function = 16919
Bits 7~4 1010 Command Command
Bits Parameter Change End Point
Byt 2,3 Object ID
Byt 4 Error Codes (0 = no error)
Bit 0 = 1 = Invalid Object ID
Bit 1 =1 = Invalid Line Direction
Bit 2 = Undefined, set to 0 recommend|
Bit 3 = Undefined, set to 0 recommend
Bit 4 = 1 = Any other error
Bytes 5-8 Reserved, set to FF1¢

F.28 Change Font Attributes command

This command is used to change the Font Attributes in a Font Attributes object.
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Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: ECU to VT, Destination-Specific
Allowed in a Macro: Yes
Byte 1 VT function = 17019
Bits 7—4 1010 Command Command
B;to 3 G 1910 Pcu CllllCtCl Chau5c FUllt Attl ;butco
Bytes 2,3 Object ID of object to change
Byte 4 Font colour (see A.3)
Byte 5 Font size
Byte 6 Font type
Byte 7 Font style
Byte 8 Reserved, set to EFq{g

F.29 Chapge Font Attributes response

The VT usdgs this message to respond to the Change Font Attributes command.

Transmissjon repetition rate: In'response to the Change Font Attributes
command
Data length: 8 bytes
Parameter|group number: VT to ECU, Destination-Specific
Allowed in|a Macro: No
Byte 1 VT function = 17019
Bits 7—4 1010 Command Command
Bits 3—0 1010 Parameter Change Font attributes
Bytes 2,3 Object ID
Byte 4 Error Codes (0 = no error)

Bit 0 = 1 = Invalid Object ID
Bit 1 =1 = Invalid colour
Bit 2 = 1 = Invalid size

Bit 3 = 1 = Invalid type

Bit 4 = 1 = Invalid style

Bit 5 =1 = Any other error

Bytes 5—-8 Reserved, set to FF1¢

F.30 Change Line Attributes command

This command is used to change the Line Attributes in a Line Attributes object.
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Transmission repetition rate:

Data length:

Parameter group number:

Allowed in a Macro:

1SO 11783-6:2018(E)

On request

8 bytes

ECU to VT, Destination-Specific
Yes

Byte 1 VT function = 17119
e b 00 o Gomnd
Bits 3—0—364++ Parametet ChangeLineAttributes

Bytes 2,3 Object ID of object to change

Byte 4 Line Colour (see A.3)

Byte 5 Line Width

Bytes 6,7 Line Art

Bytes 8 Reserved, set toa FFig

E3[l Change Line Attributes response

The

Tra

Dat
Par
Allg

hsmission repetition rate:

b length:
hmeter group number:

wed in a Macro:

VT uses this message to respond to the Change Line Aftributes command.

In response to the Change Line Attribut
command

8 bytes
VT to ECU, Destination-Specific
No

D
wn

Bytg 1 VT function = 17119
Bits 7—4 1010 Command Command
Bits 3—0 1011 Parameter Change Line Attributes
Bytes 2,3 Object ID
Byte 4 Error Codes (0 = no error)
Bit 0 = 1 = Invalid Object ID
Bit 1 =1 = Invalid colour
Bit 2 = 1 = Invalid width
Rit 3 = [Indefined setto 0 recommended
Bit 4 = 1 = Any other error
Bytes 5-8 Reserved, set to FF1¢

F.32 Change Fill Attributes command

This command is used to change the Fill Attributes in a Fill Attributes object.
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Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: ECU to VT, Destination-Specific
Allowed in a Macro: Yes
Byte 1 VT function = 17219
Bits 7—4 1010 Command Command
B;to 3 G 1100 Pcu CllllCtCl Chausc F;}l Attl lbutCD
Bytes 2,3 Object ID of object to change
Byte 4 Fill Type
Byte 5 Fill Colour (see A.3)
Bytes 6,7 Fill Pattern Object ID
Byte 8 Reserved, set to FF1¢

F.33 Chapge Fill Attributes response

The VT usdgs this message to respond to the Change Fill Attributes'command.

Transmissjon repetition rate: In response to Change Fill Attributes command
Data length: 8 bytes
Parameter|group number: VT to ECU, Destination-Specific
Allowed infa Macro: No
Byte 1 VT funetion = 17219
Bits 7—4\_1010 Command Command
Bits 3—06/ 1100 Parameter Change Fill Attributes
Bytes 2,3 Object ID
Byte 4 Error Codes (0 = no error)

Bit 0 = 1 = Invalid Object ID

Bit 1 =1 = Invalid type

Bit 2 = 1 = Invalid colour

Bit 3 = 1 = Invalid pattern Object ID

Rit4=1=Any other error

Bytes 5—8 Reserved, set to FF1¢
F.34 Change Active Mask command

This command is used to change the active mask of a Working Set to either a Data Mask object or an
Alarm Mask object.
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Transmission repetition rate:

Data length:

Parameter group number:

Allowed in a Macro:

1SO 11783-6:2018(E)

On request

8 bytes

ECU to VT, Destination-Specific
Yes

Byte 1 VT function = 17319
Bits 7—4 1010 Command Command
B;to 3 O 1101 Pal cuuctcn Chausc A\,t;vc P'{ao}\
Bytes 2,3 Working Set Object ID
Bytes 4,5 New Active Mask Object ID
Bytes 6—8 Reserved, set to FF1¢
FE.3p Change Active Mask response

The

Tra
Dat
Par
Alld

Byt

Byt
Byt

Byt

hsmission repetition rate:
b length:
hmeter group number:

wed in a Macro:

$ 1
Bits 7—4 1010
Bits 3—0. 1101
ES 2,3
g 4
eSS 5-8

VT uses this message to respond to the Change Active Mask command (see H.14).

VT function= 17319

In respanse to Change Active Mask com
8 bytes

VTto ECU, Destination-Specific

No

Command
Change Active Mask

Command
Parameter

New Active Mask Object ID

Error Codes (0 = no error)
Bit 0 = 1 = Invalid Working Set Object
Bit 1 = 1 = Invalid Mask Object ID
Bit 2 = Undefined, set to 0 recommend
Bit 3 = Undefined, set to 0 recommend
Bit 4 = 1 = Any other error

Reserved, set to FF1¢

mand

D

»

F.36 Change Soft Key Mask command

This command is used to change the Soft Key Mask associated with a Data Mask object or an Alarm
Mask object.
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Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: ECU to VT, Destination-Specific
Allowed in a Macro: Yes
Byte 1 VT function = 17419

Bits 7—4 1010 Command Command

B;to 3 G 1110 Pcu CllllCtCl Chau5c SUft I(C_y }\v/{ao}\
Byte 2 Mask Type (1 = Data, 2 = Alarm)
Bytes 3,4 Data or Alarm Mask Object ID
Bytes 5,6 New Soft Key Mask Object ID
Bytes 7,8 Reserved, set to FF1¢

FE.37 Chapge Soft Key Mask response

The VT usds this message to respond to the Change Soft Key Mask command (see also H.16).

Transmiss]on repetition rate: In responseto Change Soft Key Mask command
Data length: 8 bytes
Parameter|group number: VT t0*ECU, Destination-Specific
Allowed infa Macro: No
Byte 1 VT function 517419
Bits 7—4 1010 Command Command
Bits 3—0 51110 Parameter Change Soft Key Mask
Bytes 2,3 Data or Alarm Mask Object ID
Bytes 4,5 New Soft Key Mask Object ID
Byte 6 Error Codes (0 = no error)

Bit 0 = 1 = Invalid Data or Alarm Mask Object(ID
Bit 1 = 1 = Invalid Soft Key Mask Object ID
Bit 2 = 1 = Missing Objects

Bit 3 = 1 = Mask or child object has errors

Rit4=1=Any other error

Bytes 7,8 Reserved, set to FF1¢

F.38 Change Attribute command

This command is used to change any attribute with an assigned AID. This message cannot be used to
change strings.
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Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: ECU to VT, Destination-Specific
Allowed in a Macro: Yes
Byte 1 VT function = 17519
Bits 7—4 1010 Command Command
Bytes 2,3 Change Attribute
Byte 4 Attribute ID (AID)
Bytes 5-8 New value for attribute. Size’depends on attribute

data type. Values greater'than 1 byte arp trans-
mitted little endian/(LSB first). Unused bytes
should be set to zerp:

Boolean: Ibyte for TRUE/FALSE

Integer: 1, 2 or 4 bytes as defined|in
object tables
Float: 4 bytes

Bitmask: 1 byte

F.3P Change Attribute response

Theg VT uses this message to respond to the Change Attribute command.

Trapsmission repetition rate: In response to Change Attribute commgnd
Datp length: 8 bytes
Parpmeter group number: VT to ECU, Destination-Specific
Allgwed in a Macro: No
Byte 1 VT function = 17519
Bits 7—4 1010 Command Command
Bits 3—0 1111 Parameter Change Attribute
Bytes 2,3 Object ID
Byte 4 Attribute ID (AID)
Byte 5 Error Codes (0 = no error)

Bit 0 = 1 = Invalid Object ID
Bit 1 =1 = Invalid Attribute ID
Bit 2 = 1 = Invalid value

Bit 3 =1 = Reserved, set to 0a
Bit 4 = 1 = Any other error

Bytes 6—8 Reserved, set to FF1¢

a In VT version 4 and 5, this bit indicated “1 = Value in use (e.g. open for input)”. This behaviour is dep-
recated in VT version 6 and later (see 4.6.10.2).
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F.40 Change Priority command

This command is used to change the priority of an Alarm Mask. This command causes the VT to
evaluate the priority of all active masks and can cause a change to a different mask if the Alarm Mask
being changed should either become the active Working Set and mask, or should no longer be the active
Working Set and mask.

Transmission repetition rate: On request
Data length: 8 bytes
Parametergroup-atrmber: ECH-+te- YV Destination-Speeitie
Allowed infa Macro: Yes
Byte 1 VT function = 17619

Bits 7—4 1011 Command Command

Bits 3—0 0000 Parameter Change Priority.
Bytes 2,3 Object ID of Alarm Mask
Byte 4 New priority
Bytes 5—8 Reserved, set t0)FF1¢

F.41 Chapge Priority response

The VT usds this message to respond to the Change Priority command.

Transmissjon repetition rate: In response to Change Priority
Data length: 8 bytes
Parameter|group number: VT to ECU, Destination-Specific
Allowed infa Macro: No
Byte 1 VT function = 17619

Bits 7—4 1011 Command Command

Bits 3—0 0000 Parameter Change Priority
Bytes 2,3 Object ID of Alarm MaskByte
Byte 4 New priority
Byte 5 Error Codes (0 =no error)

Bit 0 = 1 = Invalid Object ID

Bit 1 = 1 = Invalid priority

Bits 2-3 = Undefined, set to 0 recommended
Bit 4 = 1 = Any other error

Bytes 6—8 Reserved, set to FF1¢
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F.42 Change List Iltem command
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This command is used to change a list item in an Input List object, Output List object8), Animation

object?), or External Object Definition object9).

Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: ECU to VT, Destination-Specific
Allowed in a Macro: Yes
Byte 1 VT function = 17719
Bits 7—4 1011 Command Command
Bits 3—0 0001 Parameter Change Listitem
Bytes 2,3 Object ID of an Input List'object, Output
ject, Animation object, or External Obje
tion object
Byte 4 List Index (item's are numbered 0—n)
Bytes 5,6 New Object ID or FFFF ¢ to set empty it
Bytes 7,8 Reserved, set to FF1¢

F.4B Change List Item response

Theg VT uses this message to respond to the Change List [tem command.

Trahsmission repetition rate:
Datp length:
Parpmeter group number:

Allgwed in a Macro:

In response to Change List [tem comma
8 bytes

VT to ECU, Destination-Specific

No

List ob-
ct Defini-

hd

ut List
Dbject

Byte 1 VT function = 17719
Bits 7—4 1011 Command Command
Bits 3—0 0000 Parameter Change List [tem
Bytes 2,3 Object ID of an Input List object or Outp
objecta, Animation objectb, or External
Definition nh}'nr‘fb
Byte 4 List Index (items are numbered 0—n)
Bytes 5,6 New Object ID or FFFF ¢ to set empty item

8) VT version 4 and later.
9) VT version 5 and later.
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Byte 7 Error Codes (0 = no error)
Bit 0 = 1 = Invalid Input List object ID or
Output List object IDa, Animation objectb,
External Object Definition objectb
Bit 1 =1 = Invalid List Index
Bit 2 = 1 = Invalid New List Item Object ID
Bit 3 = Reserved, set to 0O¢
Bit 4 =1 = Any other error

Byte 8 Reserved, set to FF1¢

a VT Versi‘tn 4 and later.
b VT versi

¢ In VT vefsion 4 and 5, this bit indicated “1 = Value in use (e.g. open for input)”. This behavdour is dep-
recated in VT version 6 and later (see 4.6.10.2).

n 5 and later.

F.44 Del¢te Object Pool command

This comnjand is used to delete the entire object pool of this Working Set from volatile storage. This
command [can be used by an implement when it wants to move its objeet pool to another VT, or wh¢n it
is shutting|down or during the development of object pools.

NOTE To delete an object pool from non-volatile storage in the VT;see E.8.
Transmissjon repetition rate: On.request
Data length: 8bytes
Parameter|group number: ECU to VT, Destination-Specific
Allowed in|a Macro: No
Byte 1 VTAunction = 17819

Bits 747 1011 Command Command

Bits 3=0 0010 Parameter Delete Object Pool
Bytes 2—8 Reserved, set to FF1¢

F.45 Del¢te Objeet Pool response

The VT usds,this'message to respond to the Delete Object Pool command.
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Transmission repetition rate: In response to Delete Object Pool command
Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific
Allowed in a Macro: No
Byte 1 VT function = 17819
Bits 7—4 1011 Command Command
B;to 3 C 0010 Pal cuuctcn DC}C:C ijc\,t PUU}
Byte 2 Error Codes (0 = no error, deletiontwas
successful)

Bit 0 = 1 = Deletion error
Bits 1-3 = Undefined, set to,0 recommednded
Bit 4 = 1 = Any other error

Bytes 3-8 Reserved, set to FF{g

F.4p Lock/Unlock Mask command

Thif command is used by a Working Set to disallow or allowscreen refreshes at the VT for|the visible
Datp Mask or User-Layout Data Mask owned by the requesting Working Set. This message would be
usefl when a series of changes need to be synchronized.er made visually atomic (for exanjple during
anifnation). A Lock command does not imply that drawing stops, only that changes to the v]sible mask
are|not made visible to an operator until one of the unllock mechanisms listed below occurs:

— |An Unlock command is received and the visible mask has been refreshed.
— |Atimeout occurs based on the timeout-attribute of the Lock message.

— |Navigation to, or activation of inplit objects or Buttons on the Data Mask.
— | A change from visible to hidden mask occurs.

— | The pool is deleted.

— |A proprietary reason-{(e.g. an input dialogue closes).

When a mask is locked, the on screen presentation of the mask is not updated for any r¢ason. This
includes flashing“ebjects and any animation object that is on the mask. If the Animation|object is a
timpd animation, the timer will continue to run normally in the background, the animation|object will
be ypdated-en the non-visible copy of the mask, but the on screen presentation is not updat¢d until the
magk is-untocked.

Whiledaocked CAN mpccquc/r‘nmmnndc’ kev and button presses_events and macros are stil processed
normally. When one of the unlock mechanisms occurs, a response message is sent and normal periodic
screen refreshes resume. The lock state does not apply to Soft Key Masks and Alarm Masks which shall
be displayed regardless.

If an Alarm Mask from any Working Set is active when the lock command is received, the lock command
is rejected if the active Alarm Mask is in the same display area.

The VT shall respond as soon as possible to a Lock Mask command. The VT’s response to the Unlock
command depends on whether or not a Data Mask or User-Layout Data Mask is visible. If a Data Mask
or User-Layout Data Mask is hidden (e.g. VT is displaying a home page, setup screen, etc.), the VT shall
respond to the Unlock command immediately and indicate that the command was ignored. However, if
a Data Mask or User-Layout Data Mask is visible, the VT shall not respond to the Unlock Mask command
until the Data Mask or User-Layout Data Mask has been completely refreshed (all changes during lock
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made visible to the operator). If a timeout occurs or a change causing the current Data Mask or User-
Layout Data Mask to be hidden, the VT shall send an unsolicited Lock/Unlock Mask Response message
with appropriate error codes set.

Typically the Working Set would lock the mask, send any necessary change commands, unlock the
mask and then wait for the Lock/Unlock Mask Response message. This will allow mask changes to
be synchronized and made visually atomic. To avoid operator interface lags, navigation problems and
timing fluctuations in flashing objects, it is recommended that locks be applied for very short periods of
time, likely measured in (but not limited to) milliseconds.

NOTE This message is available in VT version 4 and later.
Transmissjon repetition rate: On request
Data length: 8 bytes
Parameter|group number: ECU to VT, Destination-Specifjc
Allowed in|a Macro: Yes
Byte 1 VT function = 18919
Bits 7—4 1011 Command Gommand
Bits 3—0 1101 Parameter Lock/Unlock Mask
Byte 2 Command;

0 = Unlock Data Mask or User-Layout Data Mgsk
1 =Lock Data Mask or User-Layout Data MasK

Bytes 3,4 Object ID of the Data Mask or User-Layout Dath
Mask to Lock or Unlock. If this does not match|
the visible mask, the command fails with a re-
sponse code.

Bytes 56 Lock timeout in ms or zero for no timeout. Onc¢
this period expires, the VT shall automatically
release the lock if the Working Set has not dons
so. This attribute does not apply to an Unlock
command.

Bytes 7,8 Reserved, set to FF1¢

F.47 Lock/Unleck Mask response

The VT usps7this message to respond to the Lock/Unlock Mask command or to send an unsolicjted
message with the reasons given in the Lock/Unlock Mask command (see F.46).

NOTE This message is available in VT version 4 and later.
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Transmission repetition rate: In response to Lock/Unlock Mask command
Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific
Allowed in a Macro: No
Byte 1 VT function = 18919
Bits 7—4 1011 Command Command
B;to 3 C 1101 Pal cuuctcn LUL}\/’UII}UL}\ }\'IICID}\
Byte 2 Command:

0 = Unlock Data Mask or User-Layout [pata Mask
1 = Lock Data Mask or User-Layout Data Mask

Byte 3 Error Codes (0 = no errof)
Bit 0 = 1 = Commandtignored, no mas} is visible
or given Object ID(dpes not match the yisi-

ble mask
Bit 1 = 1 = Lock command ignored, alrpady
locked
Bit 2 = X5 Unlock command ignored, rfot locked
Bit 3 =4 = Lock command ignored, an Alarm
Mask-is active
Bit*4 = 1 = Unsolicited unlock, timeoutloccurred
Bit 5 = 1 = Unsolicited unlock, this magk is hid-

den
Bit 6 = 1 = Unsolicited unlock, operatof induced,
or any other error
Bit 7 =1 = Any other error

Bytes 4-—8 Reserved, set to FF1¢

F.4B Execute Macro commmand

Thif command is used to'execute a Macro.

NOTE This messdge'is available in VT version 4 and later.
Trahsmissienrepetition rate: On request
Dath length: 8 bytes
Paramreter group mumber: E€Hto VT Destimationr=Specific
Allowed in a Macro: Yes
Byte 1 VT function = 19019

Bits 7—4 1011 Command Command

Bits 3—0 1110 Parameter Execute Macro
Byte 2 Object ID of Macro object
Bytes 3-8 Reserved, set to FF1¢
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F.49 Execute Macro response

The VT uses this message to respond to the Execute Macro command.

NOTE This message is available in VT version 4 and later.
Transmission repetition rate: In response to Execute Macro command
Data length: 8 bytes
Parameter|group number: VT to ECU, Destination-Specific
Allowed infa Macro: No
Byte 1 VT function = 19019
Bits 7—4 1011 Command Command
Bits 3—0 1110 Parameter Execute Maero
Byte 2 Object ID of Macro object
Byte 3 Error Codes (0 = nterror)

Bit 0 = 1 = Objes/ID does not exist
Bit 1 =1 = Qbject ID is not a Macro object
Bit 2 = 1 &\Any other error

Bytes 4-8 Reserved, set to FF1¢

F.50 Chapge Object Label command

This comn]and is used by a Working Set to change a label of an object. See also B.21.

NOTE This message is available in VT version 4 and later.
Transmissjon repetition rate: On request
Data length: 8 bytes
Parameter|group numbef: ECU to VT, Destination-Specific
Allowed infa Macro: Yes
Byte 1 VT function = 18119
Bits 7—4—101T Corrmmramnd Corrrmramnd
Bits 3—0 0101 Parameter Change Object Label
Bytes 2,3 Object ID of object to associate label with
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Bytes 4,5 Object ID of a String Variable object that contains
the label string (32 characters maximum) or
FFFF16 if no text is supplied

Byte 6 Font type (see Annex K) (ignored if String Variable
object reference is NULL or the string contains a
WideString (see 4.6.19.7).

Bytes 7,8 Object ID of an object to be used as a graphic rep-
resentation of the object label or FFFF1¢ if no des-
tenatersupphed—Whenthe V1 drawsthis object it
shall be clipped to the size of a Soft Kep|designator
(see Table A.2).

F.5[1 Change Object Label response

Thif message is sent in response to the Change Object Label command.

NOTE This message is available in VT version 4 and later.
Trapsmission repetition rate: In respense to Change Object Label command
Datp length: 8 bytes
Parpmeter group number: Vsto ECU, Destination-Specific
Allgwed in a Macro: No
Byte 1 VT function= 18119
Bits 7—4 1011 Command Command
Bits 3—0 0101 Parameter Change Object Label
Byte 2 Error Codes (0 = no error)

Bit 0 = 1 = Invalid Object ID (not listed|in Object
Label Reference List object)
Bit 1 = 1 = Invalid String Variable Objert ID
Bit 2 = 1 = Invalid font type
Bit 3 =1 = No Object Label Reference lfist object
available in object pool
Bit 4 = 1 = Designator references invalid objects
Bit 5 =1 = Any other error

Bytes 3-8 Reserved, set to FF1¢

F.52 Change Polygon Point command
This command is used by a Working Set to modify a point in an Output Polygon object.
NOTE1 This message is available in VT version 4 and later.

NOTE 2  To avoid repetitive polygon draws in the case where several points need to be changed, Working Sets
could use the Lock/Unlock Mask command before changing the points.
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Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: ECU to VT, Destination-Specific
Allowed in a Macro: Yes
Byte 1 VT function = 18219
Bits 7—4 1011 Command Command
B;to 3 G 0119 Pcu CllllCtCl Chau5c PU}ysUll PU;llt
Bytes 2,3 Object ID of the Output Polygon object to chang
Byte 4 Point index of the point to replace.
NOTE The first point in the polygen’point list
index zero (0).
Bytes 5,6 New X value of a point relative to the top left cd
ner of the polygon
Bytes 7,8 New Y value of a pointrelative to the top left cd
ner of the polygon
F.53 Chapge Polygon Point response

The VT usq

NOTE ’

s this message to respond to the Change Polygon Point command.

his message is available in VT version 4 and latét

¢}

s at

¢}

Transmissjon repetition rate: In response to Change Polygon Point command|
Data length: 8 bytes
Parameter|group number: VT to ECU, Destination-Specific
Allowed infa Macro: No
Byte 1 VT function = 18219
Bits 7—4 1011 Command Command
Bits 3—0 0110 Parameter Change Polygon Point
Bytes 2,3 Object ID of the Output Polygon object to chang
Byte 4 Error Codes (0 = no error)
Bit 0 = 1 = Invalid Object ID
Bit 1 = 1 = Invalid point index
Bit 2 =1 = Any other error
Bytes 5—-8 Reserved, set to FF1¢

F.54 Change Polygon Scale command

This command is used by a Working Set to change the scale of a complete Output Polygon object. This
message causes the value of the polygon points to be changed. For consistent implementation, the
following algorithm shall be used to calculate the new points.

268
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It is similar to the Change Size command except that is also causes the VT to rescale the polygon points.
When the VT receives this message, it shall change the enclosing area of the polygon (i.e. width and
height attributes) and shall adjust all polygon point positions using the following 32 bit unsigned

integer algorithm:

Using unsigned 32 bit integer math:

new_x = [(old_x x new_width) + (old_width/2)]/old_width

new_v = [(old_y x new_height) + (old_height/2)]/old_height
y y g g g

NOTE This message is available in VT version 4 and later.

Trapsmission repetition rate:
Dath length:
Parpmeter group number:

Allgwed in a Macro:

Byte 1 VT function = 18319
Bits 7—4 1011
Bits 3—0 0111

Bytes 2,3

Bytes 4,5

Bytes 6,7

Byte 8

F.5p Change Polygon Scale response

Theg VT uses this message to respond to the Change Polygon Scale command.

NOTE This meSsage is available in VT version 4 and later.

Trapsmission repetition rate:

Datp Tength:

On request

8 bytes

ECU to VT, Destination-Specific
Yes

Coramand Command
Pabameter Change Polygon Scale

Object ID of a Output Polygon object to §
New width attribute
New height attribute

Reserved, set to FF1¢

cale

In response to Change Polygon Scale cofnmand

8 bytes

Parameter group number:

Allowed in a Macro:

Byte 1 VT function = 18319
Bits 7—4 1011
Bits 3—0 0111

Bytes 2,3

© ISO 2018 - All rights reserved
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Bytes 4,5 New width attribute

Bytes 6,7 New height attribute

Byte 8 Error Codes (0 = no error)
Bit 0 = 1 = Invalid object id
Bits 1-3 = Undefined, set to 0 recommended
Bit 4 =1 = Any other error

F.56 Graphics Context command

This command is used to manipulate a graphics Context object (only on version 4 or later V.Ts).
messages larger than 8 bytes, Transport Protocol is used. Commands smaller than 8 bytes shal
padded to 8 bytes with FF16. The graphics drawn by this command shall be clipped to the size of
canvas. If drawing commands place the graphics cursor outside the defined area of the’object, thg
shall clip the drawing to the defined edges of the object but shall move the graphics’cursor to the

end positi
the same 4

dn outside the bounds of the object. The drawing rules for these graphics commands

s the drawing rules for normal VT Objects as specified in B.10 (for @xample always usil

For
be
the
VT
hew
are
g a

“square” brush).

For drawirg, the foreground colour specified is either the foreground colour attribute of the Graphics
Context Object, or the Line Colour specified in the Line Attributestobject. Which one is usefl is
determinedl by the state of Options bit 1.

For drawir]g, the background colour specified is either the background colour attribute of the Graphics
Context Ohject, or the Fill Colour specified in the Fill Attributés object. Which one is used is determined
by the statg of Options bit 1.

For drawing text, the foreground colour specified is¢éither the foreground colour attribute of

Graphics C
determine

For zooming, a zoom value of 1,0 means ng'magnification or a 1:1 mapping of pixels of the viewpoi

the canvas

bntext Object, or the Font colour specified in the Font Attributes object. Which one is usd
1 by the state of Options bit 1.

A zoom value of 2,0 means 2:1 magnification (or zoom in), 3,0 means 3:1 magnification

A zoom va

When zooming in, for example, a‘'zoom value of 3,0 for 3:1 magnification, each pixel of the canvd
displayed in the viewport as 3 pixels wide and 3 pixels high.

When zoon
by 4 pixels
is VT propt

Only the v

reference flo tHe\unzoomed canvas. This means that the zoom anchor point is the upper left corne

e of 0,5 means 1:2 demagnification (or zoom out), 0,25 means 1:4 demagnification etc.

hing out, for example, a zoom value of 0,25 for 1:4 demagnification, each block of 4 pixels v
high of the canvas are displayed in the viewport as a single pixel. The exact zooming algori
ietary. A closest colour match can be used by the VT when merging or stretching pixels.

iewport*s zoomed — not the canvas. The Viewport X and Viewport Y positions ar

the
dis

tto
etc.

ide
Thm

b in
r of
nce

the viewpd

rtrZooming without moving the Viewport X and Viewport Y positions, gives the appeard

of stretching the image from the top left towards the bottom right.

NOTE

270

This message is available in VT version 4 and later.
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Transmission repetition rate:

Data length:

Parameter group number:

Allowed in a Macro:

Variable

Yes

1SO 11783-6:2018(E)

On request

ECU to VT, Destination-Specific

Byte 1 VT function = 18419
Bits 7—4 1011 Command Command
——————Bits—————3—6—310660——Parameter——GraphiesContextCommand
Bytes 2,3 Object ID of a Graphics Context object
Byte 4 Sub-Command ID
Bytes 5—n Parameters based on sub“command ID byte
Table F.1 — Graphic command summary
Syb-Com- .
mand ID Description Parameters Paramejter range
Set Graphics Cursor: Bytes S;ignz Xposi- | 327680 +32767

0 This command alters the graphics cursor X/Y at- .
tributes of the object. Bytes 7;i?)n_ YPosi- | 37768 o +32767
Move Graphics Cursor: Bytes 5—6 =X offset | -32768 o +32767

1 This command alters the graphics cursor X/Y
attributes of the object by movingitirelative to its | Bytes 7—8 =Y offset | -32768 fo +32767
current position.

Set Foreground Colour:

2 ) o Byte 5 = Foreground | 0 to 255 depending
This command modifies(the foreground colour colour on VT’s cplour depth
attribute. The graphics cursor is not moved.

Set Background Celouir:

3 ) - Byte 5 = Background | 0to 255 fdepending
This command'modifies the background colour colour on VT’s cplour depth
attribute. Thegraphics cursor is not moved.

Set Ling-Attributes Object ID:
] . ] ] Bytes 5—6 = Object
Thisjeommand modifies the Output Line object ID of a Line Attributes

4 attribute_. All drawing Corpmands that_follow use the |  Opject or NULL for 0 to 655034, 65535
ngw attribute value. For line suppression, set the line suppression.
Object ID to NULL. The graphics cursor is not moved.

Set Fill Attributes Object ID:
Bytes 5—6 = Object
This command modifies the fill object attribute. All | 1n of s Eill Attributes

5 drawing commanc_is_that follow use the new attrib- | opject or NULL for no 0to 65534, 65535
ute value. For no filling, set the Object ID to NULL. further filling
The graphics cursor is not moved.

Set Font Attributes Object ID:
) . ) ) Bytes 5—6 = Object ID

6 This com_mand modifies the font object attribute. of a Font Attributes 0 to 65534, 65535
Al_l drawing comman_ds that f_ollow use the newat- | Object or NULL for no ,
tribute value. If text is not being used, the object can Font Attributes
be set to NULL. The graphics cursor is not moved.
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Table F.1 (continued)

Sl?lg;l(iloll:l)- Description Parameters Parameter range
Erase Rectangle: Bytes 5—6 = Width 0 to 65535
Fills the rectangle at the graphics cursor using the
7 current background colour. For this command, the
Fill Attributes Object is not used regardless of the Bytes 7—8 = Height 0 to 65535
state of Options bit 1 The graphics cursor is moved
to the bottom right pixel inside of the rectangle.
Bytes5—=t—=Xoffset
Draw Point: of pixel relative to the| -32768 to +32767
' Graphics Cursor X
8 Sets the pixel to the foreground colour. The graph- Bytes 7—8 = Y offset
ics cursor is moved to the defined point. of pixel relative to the | -32768%o +32767
Graphics Cursor Y
Draw Line: Bytes 5—6 = X offset
Draws a line from the graphics cursor to the speci- (t)}fl:rgrglﬁlcgecli?s‘frt)? ~32768 to +32767
9 fied end pixel using the foreground colour. The Out- p
put Line Object drawing rules apply with respect Bytes 7—8 =¥ offset
to the end pixel location and Line Attributes. The  |of end pixel relative to| -32768 to +327¢7
graphics cursor is moved to the specified end pixel. |the Graphics CursorY
Draw Rectangle: Bytes 5—6 = Width 0 to 65535
Draws a rectangle at the graphics cursor. The
10 Rectangle Object drawing rules apply. If a Line
Attributes object is currently defined, the border.is Q- Hei
drawn. If a fill attribute object is currently defined, Bytes 7—8 = Height 0065535
the rectangle is filled. The graphics cursor is moved
to the bottom right pixel inside of the rectangle.
Draw Closed Ellipse: Bytes 5—6 = Width 0 to 65535
Draws a closed ellipse bounded by the rectangle
defined by the current graphics cursor location
1 and the width and height given. The Output Ellipse
object drawing rules applySifia Line Attributes Q= Hes
object is currently defined, the border is drawn. If a Bytes 78 = Height 00 65535
fill attribute object is currently defined, the ellipse
is filled. The graphi¢s cursor is moved to the bottom
right pixel insiderofthe bounding rectangle.
Byte 5 = Number of
polygon points to 0 to 255
Draw Polygon: follow
Draws a polygon from the graphi.cs cursor to the Bytes 6—7 = First
first point, then to the second point and so on. The point offset X value 32768 to 432767
polygon is closed if the last point has the offset 0,0. | relative to the Graph- P
This is because offset 0,0 gives the coordinates of ics Cursor X (signed)
the original graphics cursor which was used as the B 8-9 = Fi
first point in the polygon. If the data does not close ytes ff_ ;{, 1rlst
12 the polygon, no automatic closing is performed and p101r.1t 0 Seﬁ va ui
filling is ignored. Foreground colour is used for the |'¢ ative to the _Grapd .
border colour. The Output Polygon object drawing | 'S CursorY (signed)
rules apply. If a Line Attributes object is current-
ly defined, the border is drawn. If a fill object is . . ~32768 to +32767
currently defined and the polygon is closed, the {list of points con-
polygon is filled. The graphics cursor is moved to tinues starting at
the last point in the list. byte 10 with each
point requiring 4
bytes of data}
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Sr;l,g;,%ollg Description Parameters Parameter range
Byte 5: 0 = Opaque,
Draw Text: 1 = Transparent. Oorl
Draws the given text using the Font Attributes Byte 6 = Number of 0to 255
object. Any flashing bits in the Font style of the bytes to follow to
13 Font Attributes object are ignored If opaque, the ~
background colour attribute is used. The graphics By_tes 7 }? n = Text
cursor is moved to the bottom right corner of the Lstr_lr:‘g. TQ i,teXt ‘CSIL
=XTent oF The Text. be-either-8-bitor-Wid
eString (see 4.6.19.7).
Pan Viewport: Bygeri i;f’t;l‘j’:l‘zzv £32768 fo +32767
This command modifies the viewport X and Y P
14 attributes and forces a redraw of the object. This Bytes 7—8 = View:
allows “panning” of the underlying object contents. port Y attribife -32768 fo +32767
The graphics cursor is not moved.
Zoom Viewport:
15 This command allows magnification of the viewport| Byte 58 ="zoom” -32.0to +32.0
contents. See section on zooming for meaning of the value {Float numeric).
zoom value. The graphics cursor is not moved.
Bytes i;ftr:ﬂ‘j’&izv ~32768 fo +32767
Pan and Zoom Viewport: Bp eV
tes 7—8 = View-
16 This command allows both panning and zooming at gort Y attribute -32768 fo +32767
the same time combining commands 14 and*\15. » -
Byte 9—12 = “zoom _32.0 ko +32.0
value (Float numeric). ' '
Change Viewport Size: Bytes 5_—6 = New 0toB2767
This command changes the size of the viewport and width
17 can be compared to the normal Change Size com-
mand. The graphics cursor;is not moved. Bytes 7—8 = New
VP reioh 0 to B2767
NOTE The size of the object (i.e. the memory used) eight
cannot be changed.
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Table F.1 (continued)

Sub-Com-

mand ID Description Parameters Parameter range

Draw VT Object:

This command draws the VT Object specified by the
Object ID in bytes 5—6 at the current graphics cur-
sor location (top left corner). Any drawable object
can be specified with the exception of the Graphics
Context object specified in bytes 2—3 or any object
that contains this Graphics Context object (circu-
lar references are not allowed). The object shall

be drawn using the current value and state of that
object at the time the command was specified (for
instance, enabled or disabled), except flashing bit-
maps which are drawn regardless of their flashing
18 state. A focus indicator, however, shall not be drawn
even if the specified object (or any child object) has
focus at that time. Also, if the object is being edited
by the operator, it shall be drawn as if it is not being
edited, using the last accepted value of the object
(not a temporary value that the operator is still en-
tering). The graphics cursor is moved to the bottom
right corner of the object that was drawn. Normal
VT Object transparency rules apply when drawing
the VT Object onto the canvas.

Bytes 5—6 = Object

ID of object to draw 0'to 65534

Any colours outside of the colours allowed by this
Graphics Context Object (Table B.41) shall be treat¢
ed as transparent.

Copy Canvas to Picture Graphic:

This command copies the current canvasof the
Graphics Context Object into the Picture Graphic
Object specified by the Object ID inbytes 5—6. If
the Picture Graphic is smaller than the canvas, then
it shall be clipped to fit within the Picture Graphic.
If the Picture Graphic is larger'than the canvas,
then the extra pixels in the Picture Graphic are not | Bytes 5—6 = Object
19 changed. Colours in the-Canvas that are set to the ID of Picture Graphic 0 to 65534
transparency colout.in the Graphics Context Object object to copy to
are not copied andthe corresponding pixels in the
Picture Graphicare not changed. The picture graph-
ic shall havejatleast the same number of colours as
the Graphics Context Object.

Any coleurs outside of the colours allowed by this
Picture Graphic Object (Table B.41) shall be treated
as\transparent.
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Table F.1 (continued)

Sub-Com-

mand ID Description Parameters Parameter range

Copy Viewport to Picture Graphic:

This command copies the current Viewport (zoomed
or panned) of the Graphics Context Object into the
Picture Graphic Object specified by the Object ID in
bytes 5—6. If the Picture Graphic is smaller than the
Viewport, then it shall be clipped to fit within the Pic-
ture Graphic. Ifthe Picture Graphicislarger than the
Viewport, then the extra pixels in the Picture Graphic| Bytes 5—6 = Object
20 are not changed. Colours in the Viewport that are set | ID of Picture Graphic 0o p5534
to the transparency colour in the Graphics Context object to copy to
Object are not copied and the corresponding pixels
in the Picture Graphic are not changed. The picture
graphic shall have at least the same number of col-
ours as the Graphics Context Object.

Any colours outside of the colours allowed by this
Picture Graphic Object (Table B.41) shall be treated
as transparent.

E.5[7 Graphics Context response

Theg VT uses this message to respond to the Graphics Context command.

NOTE This message is available in VT version 4 and later.
Trapsmission repetition rate: Onrequest
Dath length: 8 bytes
Parpmeter group number: VT to ECU, Destination-Specific
Alldwed in a Macro: No
Bytg 1 VT function = 18419

Bits 7—4 1011 Command Command

Bits 3—0 1000 Parameter Graphics Context Comméand
Bytes 2,3 Object ID of a Graphics Context object
Byte 4 Sub-command ID
Byte 5 ETTOr codes (0 = no errors)

Bit 0 = 1 = Invalid Object ID or object is not a
Graphics Context object

Bit 1 = 1 = Invalid sub-command id

Bit 2 = 1 = Invalid parameter

Bit 3 = 1 = Sub command will produce invalid
results

Bit 4 = 1 = Any other error

Bytes 6—8 Reserved, set to FF1¢
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F.58 Get Attribute Value message

This command is used by a Working Set to query the VT for the current state of objects within the VT.

NOTE

This message is available in VT version 4 and later.

Transmission repetition rate: On request
Data length: 8 bytes
Parameter|group number: ECU to VT, Destination-Specific
Allowed infa Macro: No
Byte 1 VT function = 18519

Bits 7—4 1011 Command Command

Bits 3—0 1001 Parameter Get Attribute Value
Bytes 2,3 Object ID
Byte 4 Attribute ID of the‘@bject
Bytes 5—-8 Reserved, set.to.FF1¢
F.59 GetAttribute Value response

se

are

The VT usdgs this message to respond to a Get AttributeValue message.

NOTE Chis message is available in VT version 4 andylater.

Transmissjon repetition rate: In response to Get Attribute Value message

Data length: 8 bytes

Parameter|group number: VT to ECU, Destination-Specific

Allowed in|a Macro: No

Byte 1 VT function = 18519

Bits 7—4 1011 Command Command
Bits 3—0 1001 Parameter Get Attribute Value Response

Bytes 23 Objeettb-er s toindicate-anerrerrespot

Byte 4 Attribute ID of the Object

No Error Response:

Bytes 5-8 Current value of the attribute. Size depends on
attribute data type. Values greater than 1 byte
transmitted little endian (LSB first):
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Boolean: 1 byte for TRUE/FALSE

Integer: 1, 2 or 4 bytes as defined in
object tables

Float: 4 bytes

Bitmask: 1 byte

Error Response:

Bytes 56 Object ID

7 Error Codes

Byt

Byt

F.6

Thd

ap
on
oth

For
ver

Wh
Set

NOT

NOT

When bytes 2,3 = FFFF14 (the error®e
one or more of the bits below shall,be
Bit 0 = 1 = Invalid Object ID

Bit 1 =1 = Invalid Attribute ID

Bits 2, 3 = Reserved, set to-0

Bit 4 = 1 = Any other error

e 8 Reserved, set to FF{g

D Select Colour Map or Palette command

Select Colour Map or Palette command is used to alter thé colours of the presentation. The
ies to any presentation from the originating Working Set, which includes objects that ca
ther Working Set screens (e.g. Auxiliary Control objects as can be presented on VT prop
er Working Set masks using the Auxiliary Control-Designator Type 2 Object Pointer).

kponse),
et

b command
h be shown
[ietary and

VT version 4 and later, the Object ID referencedby this command can be a Colour Map object. For VT

bion 6 and later, the Object ID referenced canalternately be a Colour Palette object.

bn this command is processed by a VT that is compatible with VT version 6 and later, the Working

Special Controls object (see B.29) shall be updated according to the referenced object.
E1 This command can take a long time to execute.

E2 This message is available in VT version 4 and later.

Trapsmission repetition rate: On request
Datp length: 8 bytes
Parpmeter group number: ECU to VT, Destination-Specific
Allgwed in-a Macro: Yes
Byte 1 VT function = 18619
Bits 7—4 1011 Command Command
Bits 3—0 1010 Parameter Select Colour Map or Palette
Bytes 2,3 Object ID of the Colour Map object, or the Colour
Palette object, or FFFFq¢ to restore the default
colour mapping (see A.3).
Bytes 4—8 Reserved, set to FF1¢
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F.61 Select Colour Map or Palette response

NOTE This message is available in VT version 4 and later.
Transmission repetition rate: In response to Select Colour Map or Palette
command
Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific
Allowed infa Macro: No
Byte 1 VT function = 18619
Bits 7—4 1011 Command Command
Bits 3—0 1010 Parameter Select Colour Map or Palette
Bytes 2,3 Object ID of the Colour Map-object
Byte 4 Error Codes (0 = no etpor)

Bit 0 = 1 = Invalid{bject id
Bit 1 = 1 = Invalid Colour Map or Palette
Bit 2 = 1 = Any other error

Bytes 5—-8 Reserved;set to FF1g

F.62 Execute Extended Macro command

This command is used to execute a Macro.

NOTE This message is available in VT version5'and later.
Transmissjon repetition rate: On request
Data length: 8 bytes
Parameter|group number;: ECU to VT, Destination-Specific
Allowed inJa Macro: Yes
Byte 1 VT function = 1881¢
Bits 7—4 1011 Command Command
Bits 3—0 1100 Parameter Execute Extended Macro
Bytes 2,3 Object ID of Macro object
Bytes 4—8 Reserved, set to FF1¢

F.63 Execute Extended Macro response
The VT uses this message to respond to the Execute Extended Macro command.

NOTE This message is available in VT version 5 and later.
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