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Foreword

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 1SO
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

Intefrrationat Efectrotechnical-Commission ({EC) o aft atters of efectrotechnical Standardization. |

Thel procedures used to develop this document and those intended for its further maintenance arp described
in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed forthe“different types of
ISO| documents should be noted. This document was drafted in accordance with the editorial fules of the

ISOJIEC Directives, Part 2 (see www.iso.org/directives).
Attgntion is drawn to the possibility that some of the elements of this document'may be the subjg
rights. 1SO shall not be held responsible for identifying any or all such patent rights. Details of
rights identified during the development of the document will be in the Intfoduction and/or on thg
patent declarations received (see www.iso.org/patents).

Any| trade name used in this document is information given for the convenience of users an
congtitute an endorsement.

For]an explanation on the meaning of 1ISO specific terms.and expressions related to conformity g
as well as information about ISO's adherence to the WO~ principles in the Technical Barriers to
see|the following URL: Foreword - Supplementary information

Thel committee responsible for this document~is' ISO/TC 23, Tractors and machinery for agri
forestry, Subcommittee SC 19, Agricultural electronics.

Thig third edition cancels and replaces\the second edition (ISO 11783-6:2010) which has been
revised.

ISO[ 11783 consists of the following parts, under the general title Tractors and machinery for agr
forestry — Serial control and(communications data network:

— |Part 1: General stafdard for mobile data communication
— | Part 2: Physicaklayer
— |Part 3: Data link layer

— |Part.4: Network layer

ct of patent
any patent
e |SO list of

d does not

ssessment,
'rade (TBT)

culture and

technically

culture and

— Part 5: Network management

— Part 6: Virtual terminal

— Part 7: Implement messages application layer
— Part 8: Power train messages

— Part 9: Tractor ECU

— Part 10: Task controller and management information system data interchange
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— Part 11: Mobile data element dictionary
— Part 12: Diagnostics services
— Part 13: File server

— Part 14: Sequence control

Xiv
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Parts 1 to 14 of ISO 11783 specify a communications system for agricultural equipment based on the
ISO 11898 [5] protocol. SAE J 1939 [ 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 J 1939 specifications to be used by
agncultural and forestry equment W|th m|n|mal changes The speC|f|cat|ons for V|rtual termmals given in this
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Valye command). This aides in the recognition of these terms as a specifi¢item which has a speci

in th

The
conm
(CA

ISO

The)
disd
hold

Atte
pats
suc

letter of each object or command word capitalized (e.g. Output Linear Bar Graph object, Chan
is document.

International Organization for Standardization (ISO) draws<attention to the fact that it is g
pliance with this part of ISO 11783 may involve the use of a‘patent concerning the controller a
N) protocol referred to throughout the document.

takes no position concerning the evidence, validity . and scope of this patent.

holder of this patent has assured ISO that heds willing to negotiate licences under reasonab
riminatory terms and conditions with applicants throughout the world. In this respect, the state
er of this patent right is registered with ISO.Information may be obtained from:

Robert Bosch GmbH
Wernerstrasse 51

Postfach 30 02 20

D-70442 Stuttgart-Feuerbach
Germany

ntion is drawn to thé-possibility that some of the elements of this part of ISO 11783 may be th
nt rights other thanythat those identified above. ISO shall not be held responsible for identifyir
N patent rights.

e found in

ystems. It is
tandardized

all have the
ge Numeric
ic definition

laimed that

ea network

le and non-
ment of the

e subject of
g any or all

© I1SO 2014 - All rights reserved

XV


https://standardsiso.com/api/?name=6f11751bf6afe4802de6f8a9f217691d



https://standardsiso.com/api/?name=6f11751bf6afe4802de6f8a9f217691d

INTERNATIONAL STANDARD

ISO 11783-6:2014(E)

Tractors and machinery for agriculture and forestry — Serial
control and communications data network — Part 6: Virtual
terminal

1

ISO
agri
star]
info

Thig
imp

Cor

Red
VTS
Ann
edit

NeW

2

The)
indi
the

ISO
nety

ISO
nety

ISO
nety

ISO

Scope

11783 as a whole specifies a serial data network for control and communications” on
Cultural tractors, mounted, semi-mounted, towed or self propelled implements~His pu
dardize the method and format of transfer of data between sensor, actuatefs, contro
mation storage and display units whether mounted or part of the tractor, or anyiimplements.

part of 1SO 11783 describes a universal virtual terminal that can_ be ‘'used by both t
ements.

ections in the second edition were made to Table L.2 — ISO 885915 (Latin 9) character set.
uirements in the second edition were specified for two versions of the VT and Working Setg
and Working Sets meet all the requirements of the first edition, the specific requirements for
ex G and the requirements of Annex J and Table L.2 —}SO 8859-15 (Latin 9) character set of
on. Version 4 VTs and Working Sets meet all the requirements of the second edition.

requirements in this third edition are specified aswversion 5 VT.

Normative references

following documents, in whole @rlin part, are normatively referenced in this docume
Epensable for its application. For dated references, only the edition cited applies. For undated
atest edition of the referenceddocument (including any amendments) applies.

11783-1, Tractors and machinery for agriculture and forestry — Serial control and communig
vork — Part 1. General-standard for mobile data communication

11783-3, Tractors.and machinery for agriculture and forestry — Serial control and communig
vork — Part 3: Data link layer

11783-5,Tractors and machinery for agriculture and forestry — Serial control and communig
vork —Part 5: Network management

11783-7, Tractors and machinery for agriculture and forestry — Serial control and communig

net

forestry or
pose is to
elements,

actors and

. Version 3

version 3 of
the second

nt and are
references,

ations data

ations data

ations data

ations data

okl Rart 7 Imnlamant maccanac annlicatinn layvqr
Otic rat———HRpieeRtHe T HoH-Tay et

TITY T O TP Ptocotr o

ISO 15077, Tractors and self-propelled machinery for agriculture — Operator controls — Actuating forces,
displacement, location and method of operation

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 11783-1 and the following apply.
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3.1

auxiliary input unit

autonomous control function (CF) providing Auxiliary Controls for common use that may 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.

3.3
Object ID
numeric value which identifies a specific object within an object pool

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

3.4
attribute 10
AID
numeric value which references a specific object's attribute

Note 1 to enfry: AID values range from 0 to FF16 (25510), with 255 as the NULL_AID:x

35
char
single character where the size is 1 byte

Note 1 to enfry: Commonly used for ISO 8859 characters (e.g. 4116,in 1SO 8859-1 represents 'A’) (See Annex L).

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

Note 1 to enfry: Size is variable based on the encoding scheme (See char and WideChar).

3.7
code plane
group of 65p36 possible charactercodes

Note 1 to enfry: Unicode/ISO10464 organizes the characters in 17 code planes numbered O to 16.
EXAMPLE

Code plane.0 covers characters 00000016 to 00FFFF1s.
Code plane 1 covers characters 01000016 to 01FFFFys.

fode plane 16 covers characters 100000:151t0 10FFFF14

3.8
open input 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

2 © 1SO 2014 — All rights reserved
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Note 1 to entry: Selected input object is used interchangeably 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 Clause 4.6.19.7 String encoding)

Note 2 to entry: UTF-16 Character encoding scheme defined by 1ISO10646.

3.11

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

EX

Notd
Strin

3.1
Wid
zerg
FER

MPLE Byte sequence 4116, 0016 represents 'A’. (See Annex L).

1 to entry: Two WideChars can be combined to indicate character codes exceeding @6:bit (See Clg
g encoding).
eString

or more characters composed of the primitive type “WideChar” always preceded by the byte
F16

EXAMPLE Byte sequence FFi6,FE16,4116,0016,4216,0016,4316,0016 fepresents “ABC”. This WideString ha:

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

3.13

8-bilt string

zer@ or more characters composed of the primitive type “char”

Notg 1 to entry: String length is variable.

3.14

VT Number

nunmber that is used to uniquely identify each connected VT to the operator
Notg¢ 1 to entry: See Clause F.62:

3.14

Usgr-Layout Data Mask

spetial Data Masks(see Clause 4.1) that are controlled by the VT but layed out by the operator
Noteg 1 to entry,-See Clause 4.7.

3.14

Windoew-Cell

equilly-sized cell in a grid on a User-Layout Data Mask

Note 1 to entry: See Clause 4.7.

3.17

Win

dow Mask object

use 4.6.19.7

order mark

a Length of

supplied by the Working Set for placement by the operator into the area of one or more window cells but not a

part

ial cell

Note 1 to entry: See Clause 4.7.
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3.18

User-Layout Soft Key Mask
Soft Key Masks that are controlled by the VT but layed out by the operator

Note 1 to ent

3.19
Key Cell

ry: See Clause 4.7.

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

Note 1 to ent

ry: See Clause 4.7.

3.20
Key Group
area of one

Note 1 to ent

3.21
Non-VT Sc
display scre

EXAMPLE

3.22
Non-VT Ar
visible area

EXAMPLE

3.23
Referenceq
working set
Object Poin

Note 1 to ent

3.24
Referencin
A working
Pointer objg

Note 1 to ent

3.25
Functional
Working Se¢

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

ry: See Clause 4.7.

Feen

en that is not part of the VT application or one in which the layout is coentrolled by the VT
A screen that comes from another application within the display. (See Clause 4.7)

ba

outside the normal Data Mask and Soft Key Mask areas
A display of information related to the vehicle operation. (See Clause 4.7)

WS

with an object pool containing objectsiwhich are shown by another object pool via the Extd

ter object

ry: See Clause 4.6.11.6.

g WS

et with an object poel”"which shows object(s) from another object pool via the External Of

ct

ry: See Clause'4.6.11.6.

y ldentical WS

t(s),with a NAME that exactly matches other Working Sets, when the Self Configurable, Insta

ARaBAra

fields, and |

3.26
Line End

Bt PETZ rox elhrdad-a-th Q.
ity Tyor ot arc CACroaC U o e Cormpanr SO

rnal

ject

nce

“cursor” or text positioning control intended to locate the following displayable character “font height" pixels
downward and at the left-most position in the containing object

Note 1 to entry: See Clause 4.6.19.6.
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4

4.1

ISO 11783

Technical requirements

Overview

-6:2014(E)

A virtual terminal (VT) is a control function (CF) within an electronic control unit (ECU), consisting of a
graphical display and input functions, connected to an ISO 11783 network that provides the capability for a
CF, composing an implement or a group of implements to interact with an operator. The VT provides the
capability to display information and to retrieve data from an operator. The CF, as an implement or a group of
implements represented by a Working Set Master acquires storage for objects within the VT and on demand
displays this stored information to an operator. In this part of ISO 11783, the term Working Set will be used for

acC

as an implement or a group of implements either represented by a single ECU or a gro

p of ECUs

acti
allo

This
mair
prot
pos
mar
of th

In ¢
rest
inte
proc
rest

The

g as a Working Set. Working Sets on the network can also acquire the use of input methods
v the operator to send signals back to the Working Set.

part of 1ISO 11783 describes the VT with the detail and clarity required for VT's built
ufacturers to be interchangeable with any implement Working Set that uses its’' services. T
pcol of this part of ISO 11783 also reduces the run-time 1ISO 11783 communication bus traffic
Sible. For these reasons, the requirements of this part of ISO 11783 are organized in an obj
ner with specific attributes and behaviour of each object clearly and fully-defined. The require
e VT given certain situations is also detailed.

eneral, the functions, not the design, of the user interface of the VT are defined in ord
fictions on possible designs. However, certain limitations are<imposed in order to meet
changeability between various manufacturers. Specifications’ regarding physical layout, ¢
essing power and the number of physical elements comprising a VT have been omitted in or
Ficting manufacturer’s designs.

VT shall have a pixel-addressable (graphical) display. Information from connected Working Se

to the operator on the graphical display. This information is shown in display areas that are defin

Mag
load
mas

ks, Alarm Masks and Soft Key Masks. The daté’for these masks is contained in object definiti

bf the VT to

by different
e interface
as much as
pct-oriented
0 behaviour

er to avoid
the goal of
pmponents,
Her to avoid

ts is shown
ed by Data
bns that are

ed into a VT via the ISO 11783 CAN bus, gr from non-volatile memory. When the information glefined by a

k is required on the display, the mask,can be made visible by a single Change Active Mas

fronmp the Working Set, and therefore doesnpt require significant additional network traffic.

The]
diso
pos

physical size, resolution, orientation and methods of implementing the graphical display
retion of the designer of theWT. Figure 1 — Virtual terminal — examples shows exampl
Sible VT designs and orientations.

K command

are at the
bs of some
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Figure 1 — Virtual terminal — examples
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4.2 Operator input and control

The VT shall provide the operator with means for control and input. There are five means associated with a
VT that can be used for the input of data, selection of display data, and the control of connected Working Sets.

See Figure 2 — Operator input and control means

a)

b)

Soft

is a means, most likely keys on the VT, using software-changeable designators (labels). “Soft
their identity changed depending on which Soft Key Mask is visible. The VT shall make the

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:yIf keys a
“Navigation”, they do not send key activation information to the Working Set and are proprietar

Data Input

is @ means of entering/editing information in an input field within the @ctive Data Mask. If keys
“Data Input”, they do not send key activation information to the Wofking Set and are proprietar
A means shall be provided for entering any number or character.Sequence that is valid for the i

During the data input operation, the VT Status message will’continue to indicate the active W
and active mask which contains the input object for which the data input operation applies
operation that originates on a User-Layout Data Mask/does not affect the VT Status message.

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

1) Editing

proprietary means within the~V/T. During the composition of the new value, changes to
value are not communicated to the Working Set. A means shall also be provided for E
ENTER of information intoya data field.

The ENTER meansshall be provided to indicate to the Working Set the completion of da
communication of-the’ new value, and the ESC means shall be provided to indicate th
entry was aborted” The ENTER and ESC means may either be a permanent key or n
available during-data entry. (See Table 5 — VT Reaction to navigation and data input eve
shall send’a VT ESC message to a Working Set for an operator-activated ESC means
response‘as a response to receiving an ESC command from a Working Set.

2) Real Time Editing

Is"a means of data input for an Input Number object and Input List object where the obje

Keys” have
association

e used for
y to the VT.

are used for
y to the VT.
nput field.

orking Set,
Data input

is a means of data input where the new value being entered is composed by the operator using a

the original
SC from or

a entry and
at the data
hay only be
hts) The VT
or an ESC

tt has focus
transmitted

and it is open for operator input and changes by the operator to the value are periodically]

i A Laxlana-C AW ol 2.0

+ + ol +h e i baoioa abhaonmaod T . | NI FETZC N AW2SN
O OTCT VvV ORI oC T Wi e OoJCC T TS OCTTTy Ay T O — T v T CTriarmygT VO TeTTC v araT

limited to a 5 Hz update rate. Each value change sent to the Working Set is considered

essage is
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 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 adjustm

ent 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 may send a final
Working Set prior to sending the VT ESC message, or ESC response message to

value to the
ensure this

synchronization. Real time editing shall meet the operator controls requirement specified in 1SO

15077.
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d) 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.

e) Auxiliary Input

is a means available to the operator for communicating input commands to the Working Set(s) using
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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 may be a simple on/off type buzzer or an acoustic
component capable of either/or variable frequency and audio level. (See Clause D.9 Get Hardware response)

4.4 Coordinate system

Positions and sizes in this part of ISO 11783 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 values.
The origin (0, 0) for any object's coordinate system is located at the top left-hand corner of the parent object.

45| Display areas
451 General

Thig section defines standard Data Mask and Soft Key Mask areas of the display, Alternate usage|of this area
supports displaying data from multiple working sets. (See Clause 4.7)

45.p Data Mask

the Data Mask area (See Figure 1 — Virtual terminal — examples);‘Recognizing that the physical orientation
of the VT display could be different, depending on the manufacturer of the VT, a square data nmpask aspect
ratig is chosen to ensure correct display in either landscape :@r. portrait orientation. The minimum| Data Mask
area shall be 200 pixels x 200 pixels. This requirement does’ not limit the physical resolution or|size of the
disglay, only the useable Data Mask area. Higher resolution mask areas are permitted, but the square aspect
ratig shall be strictly enforced. Examples of Data Mask areas that would meet this requirement are

The| VT shall reserve an area of the display for displaying Data Masks-and Alarm Masks. This arlea is called

— [200 x 200,
— |240 x 240,
— [320 x 320, and
— 480 x 480.

Any| other square dimensions would be acceptable.

It is|suggested that unusethareas of the physical display be used for proprietary information such as vehicle
data, VT statistics or othendata.

458 Soft Key Mask area and Soft Key designators

4.5.8.14 \Soft Key variants and navigation

The VT shall TeServe an area of the display Tor Soit Key labels, separate irom ihe Daia Mask area. This area
is called the Soft Key Mask area (See Figure 1 — Virtual terminal — examples). Each Soft Key shall have a
reserved display area, called a Soft Key designator, for displaying a label (See Figure 1 — Virtual terminal —
examples). The minimum size of the designator field is 60 pixels wide x 32 pixels high regardless of screen
orientation. The Soft Key designators may contain text, graphics or both. The Soft Key Mask area may 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.
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The presentation of the Soft Keys can be further described in three groups, with a defined relationship:
Navigation Soft Keys < Number of Physical Soft Keys <= Number of Virtual Soft Keys.

a)
b)

c)

d)

VT Version 3 and prior VTs have no requirement on the number of physical Soft Keys.
VT Version 4 and later VTs shall provide at least 6 physical Soft Keys.

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

VT Version 4 and later shall support exactly 64 virtual Soft Keys per Soft Key Mask (see Cla

e)
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4.5.3.3).

The VT shall provide a means for the operator to navigate and select all defined Soft)Keys.
example, if there are six physical keys, some type of paging would be required-to"allow
operator to navigate to, and select from, any of the 64 virtual Soft Keys using‘the six phyjs
keys.

hysical Soft Keys

ft Keys is the count of the number of permanently dedicated keys that'the VT makes availab
ing Sets. The term “physical Soft Key” does not imply that the VT must provide physical but
Keys. For example on a VT with touch screen, the physical Soft’ Keys may be located directl
reen as shown in Figure 1 — Virtual terminal — examples.

h a vertical arrangement of physical Soft Keys, key namber 1 shall be on the right and the
bn. Key number 2 shall be adjacent and below Key @, Key m shall be at the bottom of the
nere are additional physical Soft Keys, the column eontaining keys m+1 to key n shall be to thg
olumn. Each additional column of physical Soft Keys shall continue to the left.

sition. Key number 2 shall be adjacent and’to the right of Key 1. Key m shall be at the far rig
If there are additional physical Soft Keys, the row containing keys m+1 to key n shall be below
i.ch additional row of physical Soft(Keys shall continue below the previous row. Examples of th
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Figure 3 — Physical Soft Key Orientation Examples showing Key Locations

45B.3 Virtual Soft Keys

Virthal Soft Keys is the count of the number of Soft/Keys that the VT supports for each active Wprking Set's
Datq Mask. If the physical Soft Keys count is_less than the virtual Soft Keys count, the VT shdll provide a
means for navigation to allow the operator to‘choose from any of the Working Sets Soft Keys.

45B.4 Navigation Soft Keys

Navigation Soft Keys is the count.of\the number of physical Soft Keys that the VT may allocate for fhe purpose
of navigation among the Soft Keys. The number of navigation Soft Keys shall be less than thg number of
phygical Soft Keys. If the VT {provides other means of navigation that does not use the physical Soft Keys, this
valye shall be zero.

45B.5 Navigatiohfamong 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 may choose to
disable (but not remove) the navigation keys on certain pages. The last set of virtual Soft Keys (depending on
how many Soft Keys the Working Set provided to the VT) may not completely fill the Soft Key Mask. The
remainder of the Soft Key designators shall not be used.

As described in section B.5 Soft Key Mask object and illustrated in Figure 4 — VT virtual Soft Key paging,
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.
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EXAMPLE As shown in Figure 4 — VT virtual Soft Key paging (a in figure), a VT is designed with 6 physical Soft
Keys, 64 virtual Soft Keys, and 1 (a in figure) 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 navigation group is calculated as sets of 5 Soft Keys (a in
figure), starting with the first Soft Key. When the navigation key is pressed, the VT shows the next group of Soft Keys.
Another example (b in figure) shows a similar example with 2 navigation Soft Keys. Another example (c in figure) shows
an arrangement with two columns of keys and two navigation keys. If the VT provides dedicated navigation keys, the
number of navigation Soft Keys reported shall be zero (d in figure).
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: VT Paging through Soit Keys with Next Page
Designgtors  Soft Keys ging g y g

a) One Navigation Key

Physical Soft Keys: 6
Virtual Soft Keys: 64
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Physical Soft Keys: 6
Virtual Soft Keys: 64
Navigation Soft Keys: 2

Y ) Y Y
QI OT =)V

2

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

Physical Soft Keys: 12
Virtual Soft Keys: 64
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d) Dedicated Navigation Keys b

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

Dedicated Navigation alw @l |
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Figure 4 — VT virtual Soft Key paging
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4.6 Behaviour
4.6.1 Object pools

46.1.1 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). These
objects are defined in detail in Annex B and Annex J. Each object contains all necessary attributes and child
object references for processing the object to completion. The Working Set assigns a unique Object ID to

each object in its object pool so that each object is uniquely addressable. Object IDs shall be unique within a
singln \A/nrl(ing Set's nhjprt pnnl but may not he hetween different \Alnrl(ing Sets

The
is ir
poo
poo
ont

object pool is transferred to the VT at initialization by using the procedure described in Annex C. The VT
tended to be capable of storing the object pools in a modifiable memory area. VTs'may stpre multiple
s of a Working Set, in non-volatile memory, if they have unique version labels. Forexample, multiple
s that differ only by language. All objects shall be fully described before they are ‘made active in a mask
he display.

The| behaviour of the VT when no object pools are loaded is proprietary.

46.0.2 “NULL"” Object ID

Object ID FFFF4 (65535) is reserved for use as the “NULL” ObjectID.

46.1.3 Processing objects

Objects listed in parent objects may also list child objectsicthereby creating a tree hierarchy in the [object pool.
Objects are always processed in the order listed in the parent object in a “depth-first” manner. In gther words,
if alreference is made to an object that references' other objects, the child references are pfocessed to
conjpletion before returning to the parent to continue processing.

VT yversion 5 and later VTs shall support aminimum hierarchy depth of 30 objects. For VT version 4 and prior
VTS, the requirement is unspecified.

Thel 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
chilg objects that have child-objects the depth increments again. This process continues to the last child
objgct. For computing the hierarchy depth, the object to which a pointer object references is countgd as a child
objgct.

The| relationship from~the Working Set object to either a Data Mask object or an Alarm Mask objgct, and the
relationship from<these to a Soft Key Mask object are not included in the count.

4.6. Working Sets

The Object Pool supplled by a Workmg Set Master is associated with all members of that Workl g Set. This
allow presented

as a common object pool One CF shaII be de5|gnated 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 given in 1ISO 11783-
7.

Once members of the Working Set have been identified and after the object pool has been loaded into the VT,
any member of the Working Set has the ability to provide data for objects and to change attributes in the
object pool during run-time.
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The Working Set Master shall provide the initial object pool definition. Any data input by the operator into input
field objects is always transmitted to the Working Set Master.

The VT shall never have Working Set Members and shall not transmit the Working Set Master or Working Set
Member messages (See ISO 11783-7).

The handling of VT Response messages defined herein supersedes part ISO 11783-1 in reference to
responses being directed only to the Working Set Master. See Table 1 for — VT Response message behavior
to Working Set messaging.
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Table 1 — VT Response message behavior
Configuration Working Set VT VersionP Behaviour
Version?
1 3 and prior 3 and prior VT response to any command is directed to the WS Master
2 3 and prior 4 and later VT response to any command is directed to the WS Master
3 4 and later 3 and prior VT response to any command is directed to the WS Master
4 4 and later 4 and later VT response to any command is directed to the ofiginator

<

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

[ Version is reported in the Get Memory response message.
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pbnfigurations types 1 through 3, the Working Set Member has the respensibility to monitor all
Cific] VT to Working Set Master messages in order to pair its commands-with responses. The
ter will receive unsolicited responses from the VT (which were originated by its members), an
to pair these with messages the master originated. The Working/Set Members also will not be
messages correctly when originating from another member orfrom the master.

pnfiguration type 4, all responses from the VT are directéd to the originating nodes. Respon;
municated via Transport Protocol are now possible (e.g. Get Supported WideChars respons
Working Set Master no longer receives unsolicited:fesponse messages. Working Set Membe
b an obligation to monitor destination specific messages directed to another address.

rder to maintain backward compatibility, Working Sets shall not send higher version message
ion VT (e.g. a version 4 command sent to.a’version 2 VT). How a lower version VT would resp
hse should be considered unpredictable. For example some VT designs might respond wi
sage, others might ignore the message. In extreme cases this could cause a software crash
VT.

versely, the VT shall not sénd" higher version messages to a lower version Working Set (e.g.
Nt sent to a version 2 Working Set). How a lower version Working Set would respond in s
Lld be considered unpredictable. For example some Working Set designs might respond w|
sage, others might'ighore the message. In extreme cases this could cause a software crash
Working Set.
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4.6.3

itional compatibility information is defined in clause 4.6.24.

Multiple Visually Similar Working Sets

When more than one visually similar Working Set from the same manufacturer becomes part of a network,
these Working Sets should be uniquely identified to correlate each instance with a location. This shall be
accomplished using an Instance field of the NAME (e.g. 2 sprayers from the same manufacturer, or 2 or more

visu

ally similar Auxiliary Input units).

For consistent system configuration, the Working Sets should be arranged with the lowest to highest instance
from left to right followed by front to rear followed by bottom to top.
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The manufacturer shall provide the operator a means to establish a working configuration, using one or more
of the following methods or via some other means not specified here.

The operator can correctly locate the Working Set based on its instance with:

An indi

cation on the label of the Working Set unit identifying its Instance,

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:

By physical location, via a wire in the harness of the Working Set that automatically sets its instance in

Use of

46.4 Dis

When mor
working se
number on

The displa
related to

manufactur
Working S
same relati

Example 1
Example 2

Example 3

46.5 Lan
The VT(s):

Shall s
hereaft
support
select 4
factory-

An opédlrator accessible “Instance” switch on the Working Set unit,

An ope€lrator accessible “Instance” setting, such as on a Data Mask,

he commanded name message (See 1SO11783-5) with a provided service tool.

layed Working Set number

than one visually similar Working Set exists on a network, the Weatking Set shall indicatg
number on its Working Set object. Additionally, the Working Set should indicate its working
isible masks.

d Working Set number shall be defined by the manufacturery “¥he Working Set number shoul
e Function Instance, the Device Class Instance, and/orthe ECU Instance, as defined byj
r (See 1S0O11783-5). Other factors defined by the manufacturer may also be used to ensure
is uniquely identifiable. All visually similar equipmentfrom the same manufacturer shall apply
nship.

working set number = working set Function Instance + 1
working set number = working set Device ‘€lass Instance + 1

working set number = working set/ECUY Instance + 1

puage, formats and measurement units selection

end the standard language, format and measurement units messages defined in ISO 1178
br “standard>setups”. The Working Set object identifies the languages that the Working
5. The VT _shall provide a method for the operator to view the list of supported languages an
n item, from the list. If no language has been entered by the operator (as would be the case
nevinVT), the VT shall attempt to query the default language from the tractor ECU. Once

b its
set

l be
the
the
the

3-7,
Set
d to
ina
the

operatd

r ‘has set the language, The VT's language message always takes priority over the tractor EC

LU’s

language.

16

Shall also provide a method for the operator to select formats (Time, Date, etc.) and measurement units.
The VT shall report selected language, formats and measurement units at power up and any time there is
a change. These messages allow the Working Set to modify its object pool to the operator-selected
language (.e.g. by updating string fields, selecting units of measure, changing offsets and scales, etc.).
Shall store the standard setups in non-volatile storage and restore the values during initialization.

Shall respond to 1ISO11783-7 “Language Command” requests sent to the global address
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— Shall respond to 1ISO11783-7 “Language Command” requests directed to this VT

The Working Set(s):

— 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.

4.6.p Initialization

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

46.p.1 VT initialization

1) 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).

2) The VT shall begin transmission of the VT Status messagé: In the case of a reset or racovery, the
VT shall ensure that greater than 3 seconds have elapsed between this initial VT Statys message
and the previous VT Status message.

3) If language selection has not been entered by an<wperator, the VT shall attempt to reques| the default
language setting from the tractor ECU.

4) The VT shall allow Working Sets to initialize and to load their object pools.
4.6.6.2 Working Set initialization with.\YT
1) The Working Set, if equipped with Auxiliary Functions, shall clear any assignments in volatile memory.

2) The Working Set Master(and Working Set Members) shall complete the address claim procedure in
accordance with 1ISO11783-5.

3) The Working SetMaster shall wait until the VT begins transmission of the VT Status message.

4) The Working Set Master shall identify itself and its members to the VT using messages given in

1ISO11783:7.

NOTET The Working Set Master may send these messages for other purposes (e.g. Task controller
initialization).

NOTEC 2 itha \A\aorlana Cat Moctay Ihaoco 0 ata Lct of \Alaorlana Cat Mool ave oft

L fropea h
NOTE2—H-the Werking-Set-Master-has-a-reee-to-reconfigure-the-fisto Working-Set-Mermbers-afief the

initialization is complete, the Working Set Master shall send the Working Set Master and Working Set Members
messages. The Working Set Master may use this to add or remove members from the set. No Working Set
initialization is required.

5) The Working Set Master shall transmit the Working Set Maintenance message once with the ‘initiating
flag’ set to 1 (when designed for version 3 and later VTs).

If the VT had previously detected a shutdown and was transmitting the NACK in response to the

Working Set Maintenance message (See Clause 4.6.9 Connection management), there are two cases
where the VT shall stop transmitting the NACK:

© 1SO 2014 — All rights reserved 17
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I) Inthe case of a version 3 or later ECU, identified by Working Set Maintenance message,;
Byte 3 < 255 and the initiating flag Byte 2 Bit 0 = 1.

II) Inthe case of a version 2 and prior ECUs, identified by Working Set Maintenance message;

Byte 2 = FFy5, and the VT received a Working Set Master message since the prior
maintenance message.

6) The Working Set Master shall begin transmitting the Working Set Maintenance message with the

‘init

iating flag’ set to O (when designed for version 3 and later VTs).

7) The Working Set Master may request the language and format messages from the VT (See I1ISO
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.

8) Thg Working Set Master may query the VT as necessary to determine its capabilities. Based\on th
VT's responses, the Working Set Master shall adjust its object pool for scaling, available fants,
supported colours, etc.

9) Thg Working Set Master may query the VT to determine if its object pool already exists in non-volg

meimory.

10)Obj

det

46.6.3
A Work
multiplg
sequen
user int

1) “Md

2) Wh

et pool transfer shall commence and be completed. This can be done.gither by asking for the

objict pool to be transferred from non-volatile memory (See Annex E) of.by using the protocols

iled in Annex C.

Vorking Set initialization on networks with multiple VTs
ing Set Master shall have a means to perform a “Moye to another VT function on networks

ce. For example, this function could be accomplished with a “Next VT” Soft Key or Button in
prface and/or in combination with the Identify M@'message. The function behaves as follows:

ve to another VT” is enabled if the Working"Set Master detects more than one VT on the netwd
en "Move to another VT" is activated,\the Working Set Master:

I) Puts itself in a safe state;.ar prevents activation of this feature unless it is in a safe state.
II) Shall send the Delete ®bject Pool command to the VT and wait for the response.

III) Shall stop sending the Working Set Maintenance message to the VT.

IV) Starts theyinitialization process with another VT on the network.

V) TheAWorking Set Master shall save the new VT as the preferred VT for a next power cycle

thepreferred VT is not available within a certain time period after startup, the Working Set
Master may initialize connection to any other VT on the network. The Working Set may

VTs. This function shall allow movement of the<Wworking Set to each of the available VT

D

tile

with
S in
the

rk.

o

provide a means for the operator to set the maximum wait time period or it may be obtaing

from the boot time specification In the "Get Hardware response” message of the preferred

4.6.7 System Shutdown

46.7.1 General

VT.

In this context “System Shutdown” is defined as the period of time when the Key Switch state indicates the
key is off and yet ECU Power remains on. Actuator Power may or may not remain on concurrent with ECU

Power (see

18

ISO 11783-7).
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When the Key Switch state indicates the key has been turned off, and while ECU Power has not been
terminated, it is expected that systems may transition to a shutdown state that is appropriate for that system.
In some devices, this may cause immediate termination of all network communications, where other devices
may request power to remain on for a more orderly shutdown. Others still may ignore the Key Switch state
and continue normal operation until power is interrupted.

The relevant PGNs defined in 1ISO 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.

The

A ré
resu

4.6.

Wotking Set behavior may vary significantly depending on the design of the specific set.

Ons
pow

A r6
as 8

7.2

1)

2)

3)

7.3

1)

2)

VT can expect that applications on the network may terminate communications withoutwarnin

commended behavior of the VT is to monitor the Key Switch state and take thé-following 4
It of the transition from "Key switch not Off* to "Key switch Off*.

variation of a Working Set'design may not monitor the Key Switch state and may continue as
er is lost.

commended behavior of a Working Set is to monitor the Key Switch state and take the folloy
result of thedransition from "Key switch not Off* to "Key switch Off*:

VT behavior

The VT should disable unexpected shutdown detection logic to avoid, unnecessary notifig
operator as a result of one application shutting down immediately-while another maintai
Power beyond the normal 3 second timeout (see Clause 4.6.9).

The VT should maintain services while "Key Switch Off*.and for a minimum of 2 secon
the last "Maintain ECU Power" request from those ECUswhich have object pools in the
memory.

The VT should continue to monitor the Key Switch state and reinitialize if turned from
Off* to "Key switch not Off*, ensuring that if the. VT Status message was discontinued, t
Initialization process is performed (see Clause 4.6.6).

NOTE VT version 3 and prior did. not specify shutdown behavior, therefore, thes
discontinue all communications with the network, including discontinuing the VT Status me)

Working Set behavior

The Working Set may send a “Maintain Power* message (see 1SO11783-7) to inform th

the state of the Working Set, and optionally as the means to request power be maintained.

.

ctions as a

ation to the
ns the ECU

s following
VT volatile

'Key switch
ne standard

b VTs may
ssage.

normal until

ving actions

e system of

The Working Set may monitor the “Maximum time of tractor power” parameter (see

3)

4)

speed and distance message in 1SO11783-7) and use this information during
management processes it may execute.

heel-based
any power

The Working Set may send a Delete Object Pool command to the VT to eliminate the possibility of an

unexpected shutdown indication (see Clause 4.6.9).

The Working Set should not consider the lack of the VT Status message or other VT to ECU
messages as an unexpected shutdown of the VT, and therefore should not attempt a connection to

any other VT as may be available.
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5) The Working Set should continue to monitor the Key Switch state and reinitialize if turned from "Key
switch Off* to "Key switch not Off“. (See Clause 4.6.6).

4.6.8 Working Set object and active masks

In the initial object pool definition, each Working Set Master shall provide one, and only one, Working Set
object in order to define a descriptor, active mask and supported languages for the Working Set. The
descriptor may be graphical; text or both but shall fit inside the area defined 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 may be used by the VT any time the Working Set needs to be represented to the operator.

EXAMPLE

When a W
Working Se¢

provide some means to allow the operator to select the Working Set that is to be active. Only oné Working

is active at
is not visibl
some case
guaranteed

For VT verg

Communication alarms, Auxiliary Control setup.

prking Set is “active”, it has exclusive input focus and is displayed on the VT display-\When
t is "inactive”, it may also be visible on the VT display but does not have input focusgThe VT s

ANy given time. The Working Set cannot force any of its masks to be visible when'the Working

e, and it cannot force its Working Set to be active when another Working Set is.active. Howeve
5, setting the active mask to an Alarm mask may make the Working Set visible, but that is

ion 4 and later, a VT may also display one or more Working Sets which are not active in add

to the Activ
simultaneo
to update i

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

operator th
because thg

b Working set. (See Figure 5 — Example VT which displays an active and an inactive Working
sly). The VT uses the VT On User-Layout Hide/Show message to inform the inactive Working
Data Mask and or Soft Key Mask when it is visible. If a Working Set responds with a NAC

t the displayed information may not be updated. The VT may still display the inactive Working
P inactive Working Set may update its data. (See Clause 4.6.10 Updating the operator interface

the
hall
Set
Set
r, in
not

tion
Set
Set
K or
King
the
Set,
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A

U

/
i
O
N //|
oa—

3 1 4
Key
1 Pata Mask area of active Working Set 6 Data Mask area of inactive Working Sef
2 [soft Key Mask area of active Working Set 7 Soft Key Mask area of inactive Working|Set
3 Physical Screen 8 Soft Key Designator of inactive Working Set
4 [Soft Key Designator of active Working Set 9 Physical Soft Key of inactive Working Sgt
5 Physical Soft Key of active Working“Set

Figure 5 — Example VI_which displays an active and an inactive Working Set simultang¢ously

Table 2 — Working Set state changes (VT Supports only Active Mask)

Working. Set

VT Behavior
state-change

1. Hide the Working Set's currently active Data/Alarm Mask and associated $oft Key

P I
IVIASK.

Active to Inactive ) .
2. Send the VT Status message to the global address (255) to inform Working Sets

of the change.!

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

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

Inactive to Active

1 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.
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Table 3 — Working Set state changes (VT Supports Multiple Working Sets or Window Masks Visible

Simultaneously)

Workin

g Set

state change

VT behavior

Visi

Active to Inactive and

le

Remove visual indication that the Working Set is the active Working Set.

Send the VT Status message to the global address (255) to inform Working Sets
of the change."

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

Act

Inactive andl Visible to

ve

Send the VT On User-Layout Hide/Show message (state: Hidden) to the-Working
Set (state Hidden is a special case here - refer to clause H.20).

Display the Working Set'’s currently active Data/Alarm Mask and display the
associated Soft Key Mask.

Visually indicate to the operator that the Working Set is the active Working Set.

Send the VT Status message to the global address (255)-to inform Working Sets
of the change.!

Hidden tp Active

Display the Working Set's currently active Data/Alarm Mask and display the
associated Soft Key Mask.

Visually indicate to the operator that the Working Set is the active Working Set.

Send the VT Status message to the globaladdress (255) to inform Working Sets
of the change."

Hide the Working Set’s currently.active Data/Alarm Mask and associated Soft Key
Mask.

Set to
new adg

Active to Hidden . .
Send the VT Status message to the global address (255) to inform Working Sets
of the change.!
Inactive andl Visible to Send the VT On-User-Layout Hide/Show message (state: Hidden) to the Working
Hiddlen Set.
Hidden td Inactive Send the VVROn User-Layout Hide/Show message (state: Shown) to the Working
and Vjsible Set.
1 When the state of a Working Set'changes from inactive to active and this causes the state of another Working

o from active to inactive, there shall be only one VT Status message (not two), which shall specify the
live Working Set.

The Workir
attribute of
active mask
Working S¢

g Set can)select different Data Masks or activate Alarm Masks by changing the active n
the Working Set object with the Change Active Mask command. The Working Set can change

even(if the Working Set is inactive. This allows the appropriate mask to be displayed when
t(becomes visible. When a Working Set is inactive, its active mask may not be visible, but

remains as

ne active Mmask 101 trat VWOrkIng set.

4.6.9 Connection management

ask
the
the
still

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 may re-
establish connection to the VT by restarting the initialization procedure.

22
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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 message for a period
of 3 s it is determined to be an unexpected shutdown of the Working Set Master (See Figure 6 — Initialization,

une

xpected shutdown, and expected shutdown) and the following rules apply.

The VT shall not alert the operator -

The)

Wh

Woltking Set, the VT shall remove them.

Wh
shu
Mag

Clalise 4.6.6 Initialization).

If the Working Set has commanded the VT to delete the object pool, and the Working Set then stops
sending Working Set Maintenance messages. This allows the Working Set to silently remove itself from

the VT.

If the VT can detect the ignition key state and the ignition key is reported as off.

If there is no pool loaded by the Working Set into the VT volatile memory.

VT shall alert the operator -

If the pool has not been commanded to be deleted and the ignition key,is not detected as
Working Set and the VT shall alert the operator to this condition. after which the VT shal
operator is proprietary to the VT. If the Working Set is visible-to. the operator, the display is
address. If there is an active alarm for the failed Warking Set the VT deselects the 4
automatically.

bn a Working Set’s object pool has been deleted*and there exists auxiliary assignments ma

bn the VT receives a Working Set Maintenance message from a Working Set which has u
down, it shall NACK the message (See ISO 11783-3). The NACK message is sent to the
ter. The Working Set may re-establish connection to the VT by restarting the initialization prod

off and the

Working Set’s object pool is present in the VT. This is detected aS-an unexpected shutqown of the

delete the

Working Set’'s object pool from volatile memory to free the memory.for other uses. The meang to alert the

Cleared and

the VT may give control to another connected Working Set and“send the VT Status message to the global

Alarm Mask

bped to this

hexpectedly
Vorking Set
edure (See
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Originating Network VT
ECU Broadcast
Address Claim | Address Claim
- — —— — — VT Status (1/sec) ———— — — 4—VT Status (1/sec)
Working Set Master——p»— —— — — —- Working Set Master — — ——
Working Set Member——#»—————— Working Set Member———— -
‘VAVIUI :’\ll IM Sct :‘VI:CI;I ltcl AaArros IO Otc‘ll tcd (1IIOCU) >

Version 3 and later sets the initialization flag

VT stops NACKIing
if there was a previous unexpected shutdown

\
Request Language -

- ————— Language-———————— Language
Get Metrics (Memory, Data Mask Size, ...) >
- Metrics (...)
@ Pool Transfer Alternative 1
§ a Transfer Object Pool Operation (TP, ETP) >
= : :
S End of Pool >
= VT
% -4 —— VT Status [Busy] (1/sec) —— -4— VT Status [Busy] (1/sec)—— [ Validatep
= Pool
s |- End of Pool Response
E=
8
§ Pool Transfer Alternative 2
> Load Version L
8 VT
-4 — — VT Status [Busy] (1/sec) - — — — ¢ ——VT Status [Busy] (1/sec)——— > Validatep
Pool
| Load Version Response

\
Working Sets available for operator interaction

Preferred Assignment©ommand (if Auxiliary Function Objects in Pool)—m
| 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) >
et NACK

Normal Initialization as shown above

Woarking Set is available for operator interaction

Delete Object Pool >
e Delete Object Pool Response
Working Set Maintenance is terminated VT does not
[Expected] Shutdown alert operator

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

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

10.1 General

-6:2014(E)

CAN has finite bandwidth available in support of all services (e.g. ISO 11783 part 3 through part 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 obje
displayed).

cts actively

4.6.

Attr
usin
The
only
effid

Eve
(inc

readly to display.

4.6.

Wolking Sets can replace objects at run-time; however the replaced objects shall be of the sam¢

objsg
the
owr
of n

The)
Obj

4.6.
4.6.

AC

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

10.2 Changing attributes and values

butes of objects can be changed during operation by Working Set Masters ‘and Working S¢
g the defined change attribute messages. Certain attributes in each object are assigned an
Change Attribute command allows any attribute with an AID to be changed if not designated
attribute. In addition, attributes are sometimes grouped together«intd a single “change” cq
iency purposes. (e.g. Change Font Attributes command F.28)

n when the associated Data Mask is not visible, the Working“Set may continue to change th
uding value) so that when the mask is made active and visible, the necessary output data is

10.3 Changing, adding and deleting objects

cts can be added by initiating a transport protocol session to send one or more objects to thg
VT receives an object with an existing Object ID, the existing object is replaced (the VT can dg
er from the source address of the message). Resizing objects is permitted but can cause the V
emory. (See Annex C)

entire object pool can be deletéd from the volatile memory in the VT by the Working Set send
bct Pool command.

11 Special objects
11.1 Container0bjects

bntainer objeet is a special object used to

logically 'group objects in order to identify and reuse the container, or

reduce the

et Members
attribute ID.
as a read-
mmand for

e attributes
current and

e type. New
e VT. When
termine the
T to run out

ng a Delete

hide and show objects.

Figure 7 — Container reuse shows an example of container reuse. Mask 1 and Mask 2 both need the
information displayed in Container 1. The Working Set first creates the container, and then inserts the
container into Mask 1 and Mask 2 using the Object ID of the container.
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Mask 1

Mask 2

container 1

container 1

field 1 field 2 field 1 field 2
LABEL 1 VALUE 1 units 1 LABEL 1 VALUE 1 units 1
field 3 field 4 field 5 field 6

LABEL2  VALUE2 units 2 LABEL3  VALUES units3

Figure 7 — Container reuse

l be
iner
ror
B —

Figure 8 —|Container used to hide objects — Example a) shows an example of using a container to higle a
group of objects. In the example, Text 1 and Text 2 should be visible at all times.~\Text 3 and Text 4 shoul
visible only|if a particular feature of an implement is available. Therefore, the Working Set creates a contd
containing Text 3 and Text 4 to be inserted in the mask. At run-time, the Working Set determines whethg
not the patfticular feature is available. If not, the Working Set hides_the container (See b in Figure
Container used to hide objects — Example).
Mask 1 Mask 1
TEXT1 TEXT2 TEXT1 TEXT2
contalner 1

THXT3 TEXT4

Key

a) Particulg

r feature available

4.6.11.2 A

ttribute nhjprtq

b) Feature not available: container hidden

Figure 8 — Container used to hide objects — Example

There are five types of attribute objects: font, line, fill, input, and extended input. Attribute objects are
referenced by other objects. This allows one set of attributes to be shared with many objects to create and
maintain a common look across those objects. All objects using a given attribute object are updated when the
attribute object is changed.

4.6.11.3 Variable objects

Variable objects can be used to share data between two or more other objects. Changing the value in only
one object can reduce bus traffic. For example, it could be desirable to draw a Meter object and also to show
its current value as a numeric under the meter. In this case, a Number Variable object could be referenced by
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both the Meter object and the output field object. By doing this, a change in the value of the variable will be
reflected in both the meter and output field at the same time and the change will require only a single Change
Numeric Value command.

4.6.11.4 Macros

Macro objects are used to improve the performance of the operator interface.Macro objects have the following
properties:

a) Macros can only contain the commands listed in Annex F.

b) |If a Macro triggers an event that causes another Macro, the current Macro is completed |first before
another is started.

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

d) |Macros triggered by the execution of a command shall be completed beforeithe next bus gommand is
started.

e) [Macro Object IDs shall be in the range 0 to 255 for VT version 4 and-prier. Macro Object ID$ may be in
the range of 0 to 65534 for VT version 5 and later.

f) |Macros do not trigger response messages. When executing theccommand messages in a mgcro, the VT
shall not send response messages on the CAN bus for thesmessages contained in the macrg. Therefore
macros reduce CAN traffic. For example, a Macro that executes a Change Active Mask cgmmand will
trigger a VT Status message, but will not trigger a Change>Active Mask response.

CAUTION: Objects that are altered by both a\Waérking Set and a Macro may be susceptible to a race
condition and should be evaluated for predjctable behavior.

EXAMPLE 1 An
Input String object has a Macro to clear the
Input String object - On Input Field(Deselection. The "Enter" means on an

Input String object of length greater than 3 characters causes the VT to send the data using Transport Protocpl (TP) to the
Working Set (WS). The operator quickly navigates away from the

Input String object. ~@n’ Input Field Deselection" causes the VT to notify the WS with a VT Select Input Object message
(Degelect). An On.nput Field Deselection Macro alters the

Input String-ebjéect value. The WS receives the TP data asynchronous to the VT Select Input Object message (Deselect).
The|outcome'is based on the asynchronous processes in the VT, the message processing methods in the VT, including
TP pgrocessing and potential 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
Macro attached to the new Data Mask changes the numeric value in an Input List object on this new Data Mask to initialize
it to a known setting. The operator presses the Button, which causes a Button Activation message to be sent to the WS.
The WS sends a Change Numeric Value command to the Input List object. The Input List object may 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 When a Macro triggers an event that references the same Macro, a circular reference is created.
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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 point to another

Object Poin

ter. 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 may 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
Active Mas

The VT mal
send an F.J
also delete

46.11.6 §

object reference the VT sends the F.35 “Change Active Mask response” or H.14 “VT Ch4d
message” to inform the Working Set and may delete the object pool.

v also detect the error immediately upon Object Pointer value modification, and in this.Case §
3 Change Numeric Value response with “invalid value” indicated in the error codes; The VT
the object pool.

xternal Object Pointer

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

To ensure
referenced
enabling th
referencing

that the external references are valid even after software updates of the participating WS,
WS and the referencing WS shall exchange information_about the referenced objects be
e external references. The information exchange shall be repeated every time either
WS or the referenced WS is restarted. As a minimum-the object identifiers shall be transfe]

from the referenced WS to the referencing WS.

Note: Somd
information
manufactur

devices (e.g. the SCC/SCM - 1S0O11783-14) have a standardized method for exchanging ol
If a standardized method does not exist, thern<a proprietary method shall be agreed between
brs of the referencing and the referenced WS

To protect @gainst unsolicited references the refereficed WS shall use the External Object Definition obje

list the objg
assigned to
it shall havs

The referen
The attribu
External Rq
information
the reset st

Reset state

cts which are allowed to be referenced by another WS. The External Object Definition obje
one and only one referencing WS:1f a referenced WS will allow multiple WS to reference obj
multiple External Object Definition objects.

cing WS shall use the External Reference NAME object to identify the WS it plans to reference
e values of the External Object Definition object, the External Object Pointer object and
ference NAME_ebjject shall all be valid before the external object can be displayed. Some of
in the objects"depends on the exchange of object information and therefore the objects shall &
hte until the'object information is complete.

is defined by:

Extern@l Object Pointer object

nge

hall
may

the
fore
the
rred

ject
the

Ct to
Ct s
ects

the
the
e in

. External Object Id attribute is the NULL object id

External Object Definition object

External Reference NAME object

: Enable bit in the Options attribute is cleared

: Enable bit in the Options attribute is cleared

When the object pool is loaded 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.
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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:

If tHe referenced object is NULL or not valid the VT shall draw the object identified in the Defau
attripute of the External Object Pointer object.

Note There can be multiple instances of the External Object Definitian“object in an object pog
Ext¢rnal Object Definition objects are assigned to the same NAME;-then an external referen
congidered valid if made valid by one or more External Object Definition objects.

The External Reference NAME ID attribute of the External Object Pointer object identifies
External Reference NAME object.

The referenced 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
attributes identifies the referencing WS.

External Object Id is listed in the object list in the above mentioned External Object Definition ¢

1 3 6 7 2 4 5 8

an enabled

the NAME

bject.

It Object ID

. If multiple
ce shall be

PN

O~NOUNWN PR X

(9]
<

i

VT presentation from Working Set 1

\VT-presentation from Working Set 2

QUI

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 Pointer with reference to object in Working Set 2 Object Pool

Default Object to be shown when External Objects are invalid

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

Figure 9 — External Object References — VT Example
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S 1 21 22 31 32
Referencing Working Set e} Referenced Working Set
[e.g. Sequence Control ter] X Sequence Control Glient]
External Reference NAME Object 25 i External Object Definition
- ‘ NAME I3 /4 . NAME ‘
]
I ' Object List 34
i o 4 %
04 : --» Object ID 1 Poo- -~:
‘ s i 26 ChjectD E
Object ID N
, t i
Extefnal Object Pointer Object ! % :
External Ref NAME ID E y 3 :
) ]
External Object ID Leales ‘ Object ID 1 ‘4-:
‘ Object ID 2 ‘
‘ Object ID N ‘
' '
] ]
Y vy
Referencing Wprking Set ECU Referenced Working Set ECU
Key
1 VT Objeft Pool volatile memory 3 Referenced Working Set ECU (ECU 3)
2 Referenging Working Set ECU (ECU 2) 31 Referenced Working Set in VT memory
21 Referenging Working Set in VT memory 32 External Object Definition object
22 External|Reference NAME Object, including 33 Object Pool Object that can be referenced from an
NAME attribute that references ECU 2s external Working Set
23 External(Object Pointer Object 34 Reference to the Object Pool object that can be
24 Referenge to the External Reference ‘NAME object referenced.
25 Virtual r¢ference established by-External Object Pointer 35 Virtual reference established that allows ECU 2 to
object that informs VT to theWorking Set containing the reference ECU 3 objects
referen¢ed objects
26 Virtual r¢ference established to the External Object of
interest
Figure 10 — External Object References — Relationship Example
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 11 —

Relative and absolute location of objects shows an example Data Mask with the relative locations of several
objects.
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2

Data Mask 3 Input Field
Container & Absolute

Figure 11 — Relative and absoluteMocation of objects
13 Overlaid objects

require extra processing in the VT, but could be-necessary in some cases and shall be supported

For
objsg
the
enti
coin
and
of |
objsg

Wh

cts. Objects listed first are considered-te be lower in the hierarchy than objects listed later. |
objects shall by drawn such that objects listed later appear to overlay objects listed earlier,
e image of the object listed last is-visible, while only those areas of the object listed earlier
cide with areas of the object listed last will be visible. When an object is changed, all objects th
which have been corrupted-shall be redrawn (this is called a refresh event). All objects defined
50 11783 have a rectangular size either defined or implied to simplify the VT's task of find
cts.

bn an object is changed or hidden, the VT shall update the display accordingly.

EX

MPLE Referring to Figure 12 — Object changed or hidden — Display update, where (a) sho

pregentation befafe any command is received. The Working Set then commands object 1 to be hidden. As an
step| showndn(b), the VT deletes object 1 and all child objects by filling the object’'s area with the background
pargnt masks"The VT then redraws the object along with all child objects. The VT then refreshes any othe

obj

in a manner where the intermediate display is never seen by the operator.

ask can be built such that two objects will oceupy the same or overlapping space on the display. This can

by the VT.

this reason, the hierarchy or layering of objects shall be understood. Some objects have a list ¢f contained

h this case,
so that the
that do not
at overlay it
by this part
ng overlaid

ivs the initial
intermediate
colour of the
r object (e.g.

t.2) that could have been visually altered in the deletion process as shown in (c). The VT may impleme

rlut this refresh
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Mask 1

Mask 1 Mask 1

Object 1

Object 1

Object 2 Object 2

Object 2

Key
a) Initial prg
b) Intermed

4.6.14 Alaim handling

Alarms allo
Mask activa
attribute dg
priority alar
Working S¢
the VT, sha
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v a Working Set to display alarm information at any time:Jf several Working Sets have an A
ited, the VT shall display the masks in order of priority*Rriority is determined, first, by the pri
fined in the Alarm Mask object and, second, by chronological order of activation. The hig
M is always displayed until the owner Working Set‘€hanges the active mask. When more than

ext in turn highest priority Alarm Mask is precessed.

put disturbed by the activation of an Alarm Mask may be left intact for resumption once all A
b been acknowledged. A Soft Key(Mask is associated with the Alarm Mask via an attribute in

a) b) c)

sentation
iate operation

c) Final presentation

Figure 12 — Object changed or hidden — Display update

t has asserted an Alarm Mask with the same priority attribute, the first of these, as processe
Il become the active mask. When the active Working Set changes to a lower priority alarm or [

object. Whenever the alarm jisdisplayed, the associated Soft Key Mask is also displayed.
scribes the protocol requirements between the VT and the Working Set raising the alarm.

rking Set Master activates-an Alarm Mask by using the Change Active Mask command on the
) Set object. Only one‘Alarm Mask can be active per Working Set.

responds with a~Change Active Mask response.

bn priorities,\at some point, the VT displays the Alarm Mask and the Soft Key Mask associated
m MasksWhen a mask change occurs that causes an Alarm Mask to appear or reappear, the
C signalassociated with the Alarm Mask shall be activated. The VT shall terminate any acoustig
om a lower priority Alarm Mask that can be in process. The VT shall terminate any acoustic sig

arm
Drity
hest
one
1 by
Data

arm
the
The

with

nal

from a

control audio command that can be in process (version 4 and later VTs shall send the VT Contr

ol

Audio Signal Termination message to indicate the termination). If the Alarm Mask acoustic signal
completes, or if it is set to none for silent signal, then control audio commands from ECUs shall be
accepted as defined in the Control Audio Signal command. (See Table 2 — Working Set state changes
(VT Supports only Active Mask) and Table 3 — Working Set state changes (VT Supports Multiple Working

Sets or
d) The VT

e)

Window Masks Visible Simultaneously))

notifies the Working Set with a VT Status message sent to the global address.

At some point the operator may acknowledge the alarm with the proprietary ACK means on the VT. The

VT sends a Soft Key Activation message to the Working Set with key code set to zero (0) based on the
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operator action (See Clause 4.6.18). Alternately, the Working Set may deassert the Alarm Mask based on

its internal logic.

The Working Set may choose to ignore the ACK means if the ACK is not allowed or the Working Set may
change the active mask to either an Alarm Mask or a Data Mask by using the Change 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 — VT behaviour on mask transition)

Table 4 — VT behaviour on mask transition

Woliking Set’s

actile mask Is requester.the _

attribute Curre_nt active VT behaviour

Working Set?

Fromn/To

Datq 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.
If the VT design supports multiple visible-Data Masks and this Wjrking Set is
currently visible, then hide the current\Data Mask, show new Data|Mask.

Datq 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.

Alafm to alarm Yes If this is the highest priority alarm, hide current Alarm Mask, shoyv new Alarm
Mask.

Otherwise, deagtivate this Working Set and activate the Working Set of the
highest priorityralarm.

Alam to alarm No If this is"the highest priority alarm, deactivate the current Working Set and
activate'this Working Set.

Alafm to data Yes If\an’ alarm exists in another Working Set, deactivate this Working Set and
activate the Working Set with the highest priority alarm.

Otherwise, if this Working Set had the last visible Data Mask, higle 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.
Alaijm to data No No visual change.

4.6.

Moqg
outs

15 Clipping

t objects defined in this part of ISO 11783 have a given or implied size. The VT shall clip any]
ide-the defined size of the object. Clipping is always done on a graphical (i.e. pixel) basis.

thing drawn

These clipping rules also apply to text and numeric objects. When the text does not completely fit inside the
defined object area, in both wrapping and non-wrapping cases, the graphical clipping rules apply and the
presentation is clipped on a graphical (i.e. pixel) basis. (See Figure 13)
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This iz clipped tex 14321
This iz an example ThisIsAnExanpleOfh
of auto wrapping utoWrappingTextWit
text with clipping hNoSpaces.
A tThe la=at 11no
~N\
Figure 13 — Clipping examples
4.6.16 Scaling
4.6.16.1 General
The Workirjg Set shall determine the size of the VT's Data Mask area and Soft"Key designator and

appropriate
transmissio,
transmit co
complete c(
4.6.16.2 H
The Workirn
designator(
4.6.16.3 H
The Workin
Working S¢
6 x 8. If the
could result
are too clos
be aware o
and 4.6.19.
4.6.16.4 H

Bitmap gra|
object.

adjustments to its object definitions. These adjustments may be_applied either before or
h of its object pool to the VT, as long as the transmitted pool isrot invalid for the VT (e.g. cal
our objects to a black and white VT and then change abject to black and white). This ¢
ntrol of the appearance of the masks to the Working Set.

ositions and sizes

g Set shall scale positions and object sizes to.adapt to the VT's Data Mask area and Soft

).
onts

g Set shall apply a best-fit algorithm to determine and select the best font for the defined area.
t shall also ensure that the VT supports the selected fonts and font styles. The smallest font siz
scaled height and width of the“original font is less than 6 x 8, the 6 x 8 font shall be used.
in clipping if the text is near.the edge of the field object, or in text overlap if two occurrences of
e together after scaling.the’object size independently of the font size. Working Set designers 5
f this limitation and shall take the necessary steps. (See Clauses 4.6.19.3 Non-proportional fg
1 Proportional fonts)

icture graphic-objects

bhics arejautomatically scaled by the VT according to the width attribute in the Picture Gra

4.6.17 Op

ake
hfter
hnot
ves

Key

The
eis
This
text
hall
nts,

phic

rator input

Whenever the VT displays a Data Mask that contains one or more enabled visible input objects or Buttons, it
can 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 even under the
following conditions:
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— 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 wi
height attributes of all the parents in the hierarchy

-6:2014(E)

dth and

Objects with width or height of zero, and objects that are wholly outside the clipping limits of the parent object
hierarchy are discouraged as activation may not be possible (e.g. touch screen). The Working Set designer
may consider enabling and disabling these objects as needed so the Working Set navigation is more

predictable in operation.

Wh
the

alar
Mas
meq

bn a new active data-mask is selected the state is reset to ‘Navigating'. If an Alarm Mask is.s¢
VT may remember the state and if the Working Set returns to the same data-maskhafter 9
ms then the state can be restored. If this approach is implemented and the ECU retufhs-to a di
k after showing alarms, the VT shall consider it as a hormal Data Mask change and send the
sages. (See Table 5 — VT Reaction to navigation and data input events)

The| initial focus point, if any, and the tab order for navigating to the various input fields or by
proprietary, but the ECU shall be aware that the tab order may be defined-by-the definition order
objgcts in the parent object.

The
thro
the

Obj

VT may choose not to send the VT Select Input Object message(for every object that the oper
Lugh while navigating. E.g. if the navigation means is a rotary‘control, the focus will change r
operator is spinning the control. In such a case the VT.umay choose only to send the VT
bct message to the input object which loses focus and the ohe which eventually gets focus.

e ‘Navigating’ state the VT shall indicate to the operator which (if any) input is selected (has

background colour of the input field, ormementarily highlighting the input field on a touch screen V

The| VT designer should be aware-that the use of the Select Input Object command by the Working
a means by which the Working Set designer intends to focus the operator attention to an input
setyp wizard where the recommended action is highlighted).

The|l VT shall indicatesthe disabled input objects. The means to represent disabled input obj
proprietary. Visual efianges to disabled objects to indicate the disabled state shall not extend
width/height of thexobject and the object shall remain legible.

lected then
howing the
fferent Data
appropriate

ttons is VT
of the input

ator passes
apidly while
Belect Input

focus). The
500N as the
, behaviour

hanging the
I
Set can be

field (e.g. a

jects is VT
beyond the

Wolking Sets.nay apply a frame around, or distinct background colour to, input objects as an aid to the

opefator in identifying input fields.

In theZdata input’ state the VT behaviour is proprietary, and the VT may cover part or all of the

Data Mask

while the object is open for data input. Changes to the attributes of an input object during the data input
process shall not affect the value currently being input (e.g. changes to an Input Number Scale shall not alter

the apparent value being input ).

The VT reacts to navigation related events. (See Table 5 — VT Reaction to navigation and data input events)

Table 5 — VT Reaction to navigation and data input events

Current Command/Event New state Response frames
state (shall be sent in the indicated sequence)
Navigating | Select Input Object Navigating | Select Input Object response
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Current Command/Event New state Response frames
state (shall be sent in the indicated sequence)
command
(byte 4 = FF6)
Navigating | Enable/Disable Navigating | (The object becomes disabled and loses focus - VT may
Object command (to move focus to the next input object)
disable the object Enable/Disable Object response
which has focus) VT Select Input Object message (on object which loses
focus)
VT Select Input Object message (on object which gets
focus — if nn\ll)
Navigatind | Change Active Mask | Navigating | VT Select Input Object message (on object which loses
command (only if focus — if any)
new mask is a new Change Active Mask response
Data Mask, or if the VT Status message (with new Data Mask)
new mask is an VT Select Input Object message (on objectwhich gets
Alarm Mask and the focus — if any)
VT does not store the
state of the input
object)
Navigatind | ESC command Navigating | ESC response (with error codetindicating that no input|is
open for input )
Navigating | Operator activates a | Navigating | Button Activation message
selected Button
object
Navigating | Operator navigates Navigating | VT Select Input’Object message (on object which lose$
to a new object focus — if any)
VT Select Input Object message (on object which gets
focus —iflany)
Navigating | Operator opens the Data input | VT Select Input Object message (on object which
object for data input haslgets focus)
Navigatind | Select Input Object Data input {Select Input Object response
command
(byte 4 = 0046)
Data input] | Select Input Object Data input | Select Input Object response (with error code indicating
command (Selecting that another input field is currently being entered)
an object that does
not currently have
focus)
Data input| | Enable/Disable Data input | (the object stays enabled and maintains focus)
Object comniand (to Enable/Disable Object response (with error code
disable the.object indicating that operator input is active)
which has focus)
Data inputl | Changé/Numeric Data input | Change Numeric Value response (with error code
Value command (on indicating that the object is in use)
the object that has
focus)
Data input | Change String Value | Data input | Change String Value response (with error code
command (on the indicating that the object is in use)
object that has focus)
Data input | Change Active Mask | Navigating | VT ESC message
command (only if VT Select Input Object message(on object which loses
new mask is a new focus — if any)
Data Mask, or if the Change Active Mask response
new mask is an VT Status message (with new Data Mask)
Alarm Mask and the VT Select Input Object message (on object which gets
VT does not store the focus — if any)
state of the input
36 © 1SO 2014 — All rights reserved
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Current Command/Event New state Response frames

state (shall be sent in the indicated sequence)
object)

Data input | Change Attribute Data input | Change Attribute response (with error code indicating
command (of the that the object is in use)
object that has focus)

Data input | Change List Item Data input | Change List Item response (with error code indicating
command (on the that the object is in use)

object that has focus)
Data input | Pool Update alters Navigating | VT ESC message

the-object-which-has V-Selectput-Object-message-(en-objectwhich loses
focus focus —if any)

VT Select Input Object message (on object which gets
focus —if any)
Dgta input | Parent Container is Navigating | VT ESC message
hidden VT Select Input Object message (on’object which loses
focus —if any)
VT Select Input Object message (on object which gets
focus —if any)
Dgta input | Pointer to this object | Navigating | VT ESC message
is changed to not VT Select Input Object message (on object which loses
reference this object focus —if any)
VT Select InputObject message (on object which gets
focus — if any)
Ddta input | ESC command Navigating | ESC response
VT Seleétdnput Object message (on object which
hasl/leses focus)

Ddta input | Operator activates Navigating | VT ESC message
the ESC means VT Select Input Object message (on object which
has/loses focus)
Dgta input | Operator activates Navigating | VT Change Numeric Value message or VT Change
the ENTER means String Value message (even if the new value ig the

same as the old)
VT Select Input Object message (on object which
has/loses focus)

4.6.[l18 Soft Key and Butten .activation

Whenever a Key objector Button object or ACK key is pressed, released, or latched, the VT sendg a Soft Key
Actiyation messag€_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 — Key
evehts and.Table B.13 — Button events.

Notg For VT version 5 and later, the ACK key shall send messages (pressed, held, released) consisjent with Key
and Buttan nhjnrfc In /T version 4 and Ir\rinr this was not well defined and led to variations in implnmnntnfin .

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 pressed, the behavior 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 physically releases.
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For example, when changing the visible Data Mask, the VT shall send the Soft Key Activation message
indicating released for the activated object for the previous mask. It shall not send a Soft Key Activation
message for the new mask.

When the “VT supports simultaneous activation of all combinations of Physical Soft Keys” bit (See Clause D.9
Get Hardware response) is zero, the VT shall only support the activation of a single Soft Key at a time and
only in the prescribed sequence of <no Keys pressed> : <Key pressed> : [<Key held>] : <Key released> : <no
Keys pressed>. If a second Soft Key is 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 pressed> : <Key 1 pressed> : [<Key 1 held>] : <Key 2 pressed> : <Key 1 released>
: <Key 2 released> : <no Keys pressed>).

When the VT supports simultaneous activation of all combinations of Buttons” bit (See Clause_D.9'|Get
Hardware rgsponse) is zero, the VT shall only support the activation of a single Button at a time@nd on)y in
the prescrijed 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 pressefl> :
<Button 1 r¢leased> : <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 V[T to report a diagnostic message to the operator.

4.6.19 Fonf rendering

4.6.19.1 General

4.6.19.2 Text justification

Text based| objects have a justification attribute. Field justification indicates how a text string is positigned
horizontally|and vertically within the field defined by the width and height attributes. In version 3 and prior YTs,
text justificgtion was done on a character basis but was not precisely defined. In version 4 and later VTs,|text
justification|is always done on a graphical (i.e. pixel)basis.

The extent$ of a text character (See Figure 14) shall be graphically justified as described in the folloying
sections but some white space is permissible if the VT’s font rendering engine reserves space for ascenglers

and descen

ders or for the character itself
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Graphical extents of the character.

Ascender area may create white space depending on VT design

Character rendering itself may create white space depending on VT design
Descender area may create white space depending on VT design

Figure 14 — Graphical Extents of a Character

ng data input of a text based object, the VT designer may choosé to suppress justification unt
ed after data input.

E These modifications shall be done for visual justification.=rthe stored value is not modified.
19.2.1 Horizontal left justification

bn left justified, the VT shall not remove any’leading spaces and the first character in t
tioned and visible at the left side of the text field area. If auto-wrapping is enabled, the ru
pping overrule and leading spaces on subsequent lines are trimmed before justification. If the
fit in the defined text field area, and auto-wrapping is not enabled, the string shall be graphicall
right side. If auto-wrapping, justification rules apply to each new line. Blank lines are not remov

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

EXAMPLE 1 Left justification,.no auto-wrap, no leading spaces, "Left Justified"

Left Justified

EXAMPLE 2 Left justification, no auto-wrap, one leading space, " Left Justified"

Laft Justified

| the field is

he string is
es of auto-
string does
clipped on
bd.

EXAMPLE3 Cefrjustification, o auto-wrap, chippmng o the Tight,—“teftJustified Text

Left Justified Tej
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EXAMPLE 4 Left justification, auto-wrap, no leading spaces

This is left
qustified,
wrapped text

EXAMPLE 5 Left justification, auto-wrap, one leading space

This is left

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 pe centered in the text field on a pixel basis. If the string does not fit in-the defined text field drea,
and auto-wfapping is not enabled, the string shall be graphically clipped on the\left and right sides. If quto-
wrapping, jdistification 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.

EXAMPLE 1 Middle justification, no auto-wrap, no leading or trailing spaces, "Middle Justified"

Middle Justified

EXAMPLE 2 Middle justification, no auto-wrap, five leading and one trailing space (leading and trailing spaceq are
removed) , "| Middle Justified "

Middle Justified

EXAMPLE 3 Middle justification, no auto-wrap, clipping on the left and right, "Middle Justified"

fddle Justifid

EXAMPLE 4 Middle justification, auto-wrap, no leading or trailing spaces, "This is middle justified, wrapped text!"

This is middle
Jjustified,
wrapped text!

EXAMPLE 5 Middle justification, auto-wrap, one leading and one trailing space (leading and trailing spaces are
removed), " This is middle justified, wrapped text! "

This is middle
Jjustified,
wrapped text!
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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.

EXAMPLE 1 Right justification, no auto-wrap, no trailing spaces, "Right Justified"

Right Justified

EXAMPLE 2 Right justification, 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"

jht Justified Text

EXAMPLE 4 Right justification, auto-wrap, no trailing spaces, "This'is right justified, wrapped text"

This is right]
Justified,
wrapped text

EXAMPLE 5 Right justification, auto-wrap, one ‘trailing space (space is removed) , "This is right justified,

4.6.

Ver
sha

This is right]
Justified,
wrapped text

19.2.4 VertiCaltop justification

| display the text string starting at the extreme top of the defined text field area. This

regTrdless of the auto-wrapping attribute. Blank lines are not removed.

wrapped text

ical top justification is available in VT version 4 and later. When vertical top justification is enabled, the VT

ule applies

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.

EXAMPLE 1  Top justification, no auto-wrap, "Vertical Top"

ertical Top

© 1SO 2014 — All rights reserved
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EXAMPLE 2 Top justification, auto-wrap, "Vertically Top Justified Text"

ertically
Top
Justified
Text

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 enaljled,
the VT shal| display the text string graphically centered vertically’in the defined text field area. This rule applies
regardless ¢f the auto-wrapping attribute. Blank lines are notremoved.

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

EXAMPLE 1 Vertical middle justification, no auto-wrap, "Vertical Middle"

Vertical Middle
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EXAMPLE 2 Vertically middle justification, auto-wrap, "Vertically Middle Justified Text"

Vertically
Middle
Justified
Text

EXA

Vertically
Middle

Justified
Text

4.6.19.2.6 Vertical bottom justification

ISO 11783-6:2014(E)

Vertical bottom justification is available in VT version 4 andlater. 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 aut@=wrapping attribute. Blank lines are not remoyed.

In the examples below, the box represents the, extents of the defined text field area and in all examples the

textlis also left justified.

EXAMPLE 1 Bottom justification, no adtoswrap, "Vertical Bottom"

Vertical Bottom

EXAMPLE 2 Bottom justification, auto-wrap, "Vertically Bottom Justified Text"

Vertically
Bottom
Justified
Text
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EXAMPLE 3 Bottom justification, auto-wrap, "Vertically Bottom<CR><CR>Justified Text"

Vertically

Bottom

Justified

Text
4.6.19.3 Non-proportional fonts
The VT shall support non-proportional block fonts. Sizes are always given in X-Y pairs. For@example, 8 x 10
indicates a|character size of 8 pixels wide by 10 pixels high. Characters shall not exceed.thesize of the|box
defined by fthe font size, regardless of style. For example, an 8 x 10 font set to bold and ‘italics shall stjll fit
inside the 8|x 10 pixel area. It is suggested that space be left on the bottom and right.sides on the inside of the
box to accpommodate characters placed side by side or row by row. (See Figure 15— 8 x 10 fontg —
Example)

Dimensions in pjxels
Key
1 bold 3 Dbold italic
2 normal (bipright)
Figure 15 — 8 x 10 fonts — Example

The VT dedigner may choaese-the font sizes and styles to be made available but the default 6 x 8 font, nofmal
(upright) style, is a minimuRY requirement. The Get Text Font Data message can be used by a Working S¢t to
determine the VT’s font/capabilities. Characters can be rendered transparent (background shows through) or
opaque (solid backgreund colour) depending on the options attribute of the applicable object.
4.6.19.4 Rroportional fonts

In version 4 and later VTs, as an option, the VT design may allow for proportional font rendering. In this case
the width of each character is variable and the height attribute is fully scalable in the range from 8 pixels up to
and including the largest supported font height as identified in D.7 Get Text Font Data response. As a result,
only the height attribute of the font size applies and the width attribute is ignored. Therefore, the rendered
characters shall not exceed the height of the chosen font size.

For example, if the VT responds to a Get Text Font Data message with Byte 6 = 10,4, and Byte 7 = 0245, then
the largest reported non-proportional font size is 48 pixels wide by 64 pixels in height. If the VT has indicated
support for proportional font rendering (Byte 8 bit 7 = 1), then the VT supports a proportional font height from 8
up to and including the value 64, in 1 pixel resolution. Due to characteristics of the implemented font rendering
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engine, and the shape of the characters, 1 pixel resolution may not be detectable for every character, even
though it is supported.

Normal clipping rules still apply and Working Set designers have to be aware of the variable nature of the font
width and therefore assign sufficient width to the text field. Implements can query the VT's font capabilities,
including the support of proportional font rendering, via the Get Text Font Data message and may 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 object pool, the object pool
ghall be rejected

— if a Change Font Attributes command is received with invalid size and/or font type, a Change Font
Attributes response shall be sent indicating an error in the size and/or type

Thelfollowing general rules apply for the support of Proportional font rendering:

— 4 VT that indicates support for proportional fonts shall support the full height scaling range of 8 {o the
Iprgest supported font size as identified in Get Text Font Data response_Character width is recggnized to
e variable.

Befgre using proportional fonts, Working Sets shall query the VT te.determine if proportional font fendering is
supported by the VT. If not supported, only non-proportionalonts shall be used in the pool [upload and
subgequent Change Font Attributes commands.

4.6.19.5 Auto-wrap

If the amount of text to display is longer than the-Wwidth of the text object, and auto-wrap is enabled, then
regardless of non-proportional or proportional rendering, the VT shall format and wrap the text into the next
ling(s). The text shall not exceed the boundaries defined by the width of the text object. Wrapping shall occur
under these conditions:

—| Space (2046) between words.

—| Soft Hyphen (AD;¢). When wrapping occurs on the soft hyphen, the soft hyphen shall be shown before
the line break; otherwise the,soft hyphen is not shown.

—| Hyphen (2D4¢). Wrapping-can occur between a hyphen (2D4¢) and the following character, when the
Wrap on Hyphen option bit in text objects is TRUE.

—| If, after applying‘the above rules, there is no breaking point in the line, then wrap on the last wholly
visible charaeter'in the line (see Figure 13).

—| At line end\(See Clause 4.6.19.6 Non-printing characters in strings)

Leading space characters on the next line shall be suppressed and not considered in additiongl auto-wrap
dedisions

4.6.196 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.

The following clarification applies to VT version 4 and later.

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

— Single LF (Line Feed) is interpreted as a line end
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— Sequence CRLF is interpreted as a line end

— 0046, or 000055 (WideChar) shall terminate the presentation even if this occurs before the defined string
length. All characters following the terminating zero shall be ignored, both for data input and
presentation. Editing may increase the apparent string length up to the defined string length, but shall not
limit the editing of strings, which is controlled by the length attribute.

Based on these definitions

— Sequence LFCR is interpreted as two line ends

Other non-glisplayable characters shall not advance the cursor during drawing or alignment decision-making.
The VT canf remove these characters from the string to facilitate more efficient processing.
String Data : V_T Prese_ntat|0n : .
Left Alignment Middle Alignment~|™ Right Alignment
Stripg 1:
ABCDEFCRGHIJKL ABCDEF ABCDEF ABCDEF
or GHIJKL GHIIKL GHIJKL
ABCDEFLFGHIJKL
or
ABCDEFCRLFGHIJKL
Stripg 4: MNOPQR MNOPQR MNOPQR
MNOPQRLFCRSTUVWX 1 1 il
STUVWX STUVWX STUVWX
NOTE: “1” shown for examples and would\not be visible on the VT
Figure 16 — CR and LF application to test strings
4.6.19.7 $tring encoding
Text strings can be encCoded with either 8-bit characters (chars) or Unicode/ISO10646 charadters
(WideCharg).
VT Version|3 and.phiof supported Font types are shown in “Table L.1 — I1SO 8859-1 (Latin 1) character|set”
and “Table |..2 —1SO 8859-15 (Latin 9) character set”.
VT VersionH4-and-tatersuppertedont-types—are-shown+—Fable1—1S0-8859-1(atin-1)characterset”

through “Table L.6 — ISO 8859-7 (Greek) character set” and “Table L.7 — WideString minimum character

set”.

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 FEFF;5. 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 1ISO11783-6 shall always be encoded

as little-end

46

ian.
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BOM is used to distinguish between 8-bit strings and WideStrings.
If the first two bytes are FFy5, FEj; it is @ 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,41,00,42,00,08,D8,AC,DC => “AB€", [length = 10, number of surrogate pairs = 1,
number of WideChar = 3]

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

Thel VT may support any character defined by Unicode/ISO10646, but as a minimum~jt shall support the
chafacters listed in Table L.7 — WideString minimum character set.

The| Font type attribute of the Font Attributes object is ignored for WideStrings.

The| VT shall display WideStrings even if the WideStrings contain characters-which are not suppgrted by the
VT.

Thel VT shall substitute unsupported characters by a displayable chatacter. The displayable charagter may be
VT proprietary (e.g. ‘0").

Thelencoding of
Inpyt String object values shall not be changed by the VT, i.e. if an

Inpyt String object contains (or references) a WideString, the VT Change String Value message [sent by the
VT shall also contain a WideString.

Chgracters above FFFF,4 are represented by a 32 bit ‘surrogate pair’, which consists of a high surrogate
follqwed by a low surrogate.

The| surrogate pair is constructedsas follows:

a) |S = character - 100004

b) |High surrogate =D800,¢ + (S shifted 10 bits to the right)
c) |Low surrogate~="DCO00,¢ + (10 least significant bits of S)

The| highest* character defined by Unicode and 1SO10646 is 10FFFF¢, corresponding to the sufrogate pair
DBHRF1g, DFFF .

4.6.20 Object Rendering Accuracy, Quality and VT Developer Freedom

It is in the intent of this standard to enable interoperability among equipment from different manufacturers, and
to do so in a manner that successfully conveys the original design accurately enough for proper interpretation
by the operator.

Many of the VT objects in this standard do not have all elements of their presentation explicitly defined. The
implementation chosen by the developer may be one that favors computing performance, visual style, or other
factors that are outside the definitions in this standard. The Output Meter object is an example where the
developer defines some elements of the presentation. For example, even though the bounding width, height,
and values are clearly defined, the developer can define the size and shape of the needle. Other examples
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include the Output Linear Bar Graph object (e.qg. 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 may 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 may 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 Filling output shape objects

When solid-filling output shape objects on the VT, flood-fill or boundary-fill type algorithms are not suitable,
since objects can be overlaid and interrupt the fill. There are also performance problems with this type of
approach. Bcan-line type fills shall be implemented. In addition, only the interior area of the object,(L not
including any pixel that is/would be part of the border, shall be included in the fill. Incorrect filling weuld be
particularly visible when line art is used on the border or when the border is completely or partially suppregsed
(i.e. rectangles).

e B S I =

i 1 T

I I I

. ' '

) NO suppression b) top suppressed c) right,Suppressed d) top & right suppressed

e T e BN e I

——
‘e B !

e) top, right & bottom suppressed f) top & hettom suppressed g) right & left suppressed h) All Suppressed
W] W]

1 i
' '

i) no suppression® j) no suppression®

-
-

NOTE  All rectangles width = 10, height = 8, line width = 2, filltype = solid grey
? rectangle width = 10, height = 8, line width = 2, filltype = solid grey, line art 1010 ..
® rectangle width = 10, height = 8, line width = 1, filltype = solid grey, line art 1010 ..

Figure 17 — Rectangle line suppression and filling examples

Pattern fills of Output Shape objects shall be done according to the following rules:

— The pattern shall be a Picture Graphic object whose width is integer divisible by 8. The raw data is used
for the pattern and the object is not scaled regardless of the attributes of the object.
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— The upper left corner of the pattern buffer is anchored to the upper left corner of the VT’s physical Data
Mask, individual designator, or user-layout window mask and repeats across and also down. This rule
ensures that the pattern matches between objects in the Data Mask Area and that the pattern 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 17 — Rectangle line suppression and filling
examples to Figure 19 — Polygon filling examples (Without and with border line art).

[ [ ]
T
|
> 4
N
P
\

[0
Pan
(J

Figure 18 — Ellipse filling examples (Withouttand with border line art)

- =

Figure 19——Polygon filling examples (Without and with border line art)

4.6.p2 Events
4.6.2.1 General
Manipulatiensof objects in an object pool by a Working Set or by the VT causes certain evenfs to occur.

Events can-be caused by commands or by VT actions in response to a command or by other eyents. Many
objgcts.defined by this part of ISO 11783 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 is executed by
the VT when the command has been accepted by the VT as a valid command. 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 not need to be directly involved in responding
to the event.

EXAMPLE 1 A Soft Key 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 new Data Mask
active and one to control the audio signal.
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EXAMPLE 3

EXAMPLE 4

A Change Numeric Value command with an invalid value causes rejection of the command and an
associated Macro is not executed. A Change Numeric Value command with a valid value, even if the value is the same as
already in the value field, will cause the associated Macro to execute.

A container with an On Hide Macro is already hidden. A Hide Show command with the parameter s

hide the container is valid and will cause the associated Macro to execute.

NOTE

The same event id may 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
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byte for the Event ID and one byte for the Macro ID, limiting the Object IDs for Macro objee
f O to 255.

n 4 single Macro reference has the following structure:

t byte:
ond byte:

Event ID (in the range of 0 to 254,)
Macro ID (in the range of 0 to 255,)

lacro references — VT version 5 and later

Version 5

the range [of 0 to 65534,

compatibilit

two of thes¢ groupings are used to reference a macro with 16-bit Objegt ID. An Event ID of 255 in the first

of the Mac
Macro Obje

A VT versio

nd later VTs, in addition to the 8-bit Macro Object IDs, shall suppért Macros with an Object |
requiring the use of 16-bit Object IDs for~Macros. To maintain backw.
, Macro references within objects are based on the same strueture with 2 bytes per grouping

reference indicates that two groupings shall be concatenated to a single grouping with a 1
ct ID reference.

n 5 single 8-bit Macro reference has the following:structure:

This

S to

D in
ards
but
byte
b-bit

—  Firgt byte: Event ID (in the range of 0 t0.254,)
— Segond byte: Macro ID (in the range of 0 te 255;,)
EXAMPLE A Container object references a Macre-with 8-bit Object ID 710 (0716) that shall be executed when the

container is fidden. The event and Macro grouping within the definition of the Container object is as follows:

First byte: Event ID = 0446 (on hide)
Second byte Macro ID = 0716
A VT versign 5 single 16-bit Maero-reference has the following structure:
—  Firgt byte: Event ID 255,, (Use Extended Macro Reference)
— Segond byte: Lew byte of Macro ID (Macro ID in the range of 0 to 65534,)
—  Thifd byte: Event ID (in the range of 0 to 254,)
— Foyrth byte: High byte of Macro ID (Macro ID in the range of 0 to 65534,)
EXAMPLE A.Container object references a Macro with 16-bit Object ID 70001, (1B5816) that shall be executed When

the containe

is Hidden. The event and Macro grouping within the definition of the Container object is as follows:

First byte: Event ID = FFi6 (Use Extended Macro Reference)
Second byte: Macro ID = 5816
Third byte: Event ID = 0416 (on hide)

Fourth byte:

4.6.23 Tou

Macro ID = 1B1s

ch 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
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active Working Set that an area of the Data Mask (or Alarm Mask) not associated with a button or other input
object has been touched or clicked on.

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 may change their proprietary means without disclosure.

Furfner, and in the context of the Proprietary Objects, it is not possible to parse an object fo

defi

Add

violating this standard as long as those features do not contradict the requirementsydefined fg
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not
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All
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hition is not known, and attempting to do so may cause the VT to reject the pool.
itionally, Working Sets and VTs may exchange, and support, higher version messages,and obj

ion (e.g. a version 2 VT may support Font type 5 — Cyrillic, even though not part of the st
ion 4). Even as this mechanism leverages the standard, it shall be considered\a proprietary m
defined in the lower version. Therefore, a proprietary means is required to determine if the co
Vorking Set supports the newer features, and the ECU should not assume that the new f
ported to avoid undefined behavior.

P5 VT Number

Hefault, VT’s shall be factory set to function instance zero“(0), but will retain the function

igured by the operator. A mechanism is required in arder to conveniently resolve conflicts

re there are multiple VT's with the same function instance and in the case where there is

tion instance zero. The VT shall be responsible fot'providing a proprietary means for setting

hnce from the display itself. This means shall ensure that duplicate function instances betwe

se 4.6.6). The VT with function instance zero+(0) is defined as the “primary VT".

proprietary means to set the function instance shall represent to the operator a VT Number (S
s and definitions). In this way, VFs.\from all manufacturers will present a consistent number

he operator to choose the primary(and secondary) VT(s). To facilitate easy VT identification,

nessage may be used.

P6 Packet Padding

T to ECU and ECU_ to VT messages that are not explicitly defined to contain exactly 8 data by
fed to the 8 byte.houndary with FF .

Displaying Data from Multiple Working Sets on One Mask

1 General

Clayise4.7 and all subordinate clauses apply to VT version 4 and later.

I which the

pcts without
r the lower
andard until
Eans as it is
nnected VT
patures are

nstance as
in the case
no VT with
the function
en VT's are

created. The new function instance shall not.be used until a re-initialization of the VT is performed (see
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ng scheme
the Identify

tes shall be

47.1.1

Displaying Data on one screen

The VT may 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 available
simultaneous to the VTs standard Data Mask and Soft Key Mask. See example in Figure 20.
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Ip Objects in non-VT area (shaded regions indicate independent.Key Groups)
Mask Objects in non-VT area
(presenting standard VT screen or User-Layout Data Mask and User-Layout Soft Key Mask)

Figure 20 — Displaying data from multiple Working Sets - Example
linimal Requirements

ptional feature. However, as a minimum; the VT shall be required to parse the Window Mask
objects even if not supported. Thisallows Working Sets to upload these objects to all versic
's without modification of the object-pool. If this feature is supported, the VT shall support the
D) window mask type of the Wihdow Mask object as a minimum. Any number of the other non-
5k types may also be supperted as desired. Working Set designs may desire the use of any of
sk types so implementation;, by the VT design, of all window mask types is encouraged. If
t uploads a Window Mask object with an unsupported window mask type, the VT shall parse
object and no errors-shall be raised. Unsupported window mask types would not be presente
for selection.

ng Set choeseés to participate in this feature, it shall upload Window Mask and Key Group obj
he object/pool. Since the VT shall parse but ignore any Window Mask objects with unsuppd
6k types-no modification of the object pool is necessary.

r<{-ayout Data Mask

and
n4
free
rero
the
the
but
d to

ects
rted

The VT may support any number of User-Layout Data Masks. User-Layout Data Masks are special Data Mask
objects that are owned by the VT. The VT shall provide a mechanism to allow the operator to access the
available User-Layout Data Masks.

Each User-Layout Data Mask is the same size as a standard Data Mask object but is divided into a grid of

Window Ce
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lIs with exactly two columns and six rows (See Figure 21).
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Key
1 User-Layout Data Mask showing 12 Window Cells

Figure 21 — User-Layoub Data Mask
4.7.8 Window Mask object

Window Mask objects, optionally supplied in the object pools of Working Sets, are placed into a specific User-
Layput Data Mask grid as desired by the operator of the VT. An individual Window Mask object may take up
more than one Window Cell, and may take*up the entire 2x6 grid. 1x1 Window Masks are reqommended
whedre possible to allow the operator to select from a wide range of Window Mask objects to display in each
Usgr-Layout Data Mask. (See example-inFigure 22).

NOTE Window Mask objects are hot limited to the sizes shown in Figure 22.
4.7.4 Window Mask content

4.7.4.1 Presentations

A Window Mask ghject can display content using two different types of presentations. This is controlled by the
Wolking Set, using a Window Type attribute. More details are available in Clause 4.7.16 Uplgading New
Window Mask and Key Group objects.

4.7.A4.2\ ‘Working 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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Figure 22 — Window Mask’ objects - Example

put Data Masks are supported, the VT shall provide a proprietary mapping mechanism to allow
select which Window Mask objects-are placed in which Window Cells in each of the User-La
. The VT shall prevent the aoperator from choosing a Window Mask object that does not fit in
ndow Cell(s). When a Window~Cell is selected in the mapping screen by the operator, the VT 3
list of all Window Mask objects that can fit in the cell(s), provided the Window Mask obje
pe options attribute in the*Window Mask object). The VT shall store the operator selected layo
User-Layout Data.Masks in non-volatile memory for recall on next power up. If the Working
d the Window CelFis not present, the Window Cell shall be blanked (i.e. filled with the backgrd

Mask qbijéct’s options attribute indicates that the mask is not available, the VT shall blank (i.6
tkground-colour) the associated Window Cell so that the Window Mask is not visible. A chandg
availability option may occur at runtime.

the
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If the VT is

ersion 4 or later put aoes not support User-Layout Dala Viasks, the VWOrKing set may Stil inc

ude

these objects in the object pool transfer. The VT shall parse the Window Mask object and may then discard it.

The Window Mask object width shall be equal to the width of the Window Cell(s) that it occupies. 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.

54

© ISO 2014 — All rights reserved


https://standardsiso.com/api/?name=6f11751bf6afe4802de6f8a9f217691d

ISO 11783-6:2014(E)

4.7.5 Window Cell Size and Borders

The size of a single Window Cell is based on the 2x6 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)

The VT may 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
may be based on an operator choice. The border area shall occupy the outside 1 pixel aroung the entire
Window Mask object and shall be drawn inside the Window Mask object’s region. Working Set designs shall
be gware of this and therefore it is recommended that no child object be placed on or touching-the porder area
whdn the free form (type 0) window type is used. See Clause B.19.2 Window Mask Windew Type.| See Figure
23 fpr an example of the border.

EXAMPLE:

Key
1 Window Mask Region
2 [L-pixel border drawn around inside perimetet-of Window Mask

Figure'28 — Window Mask Border - Example

The| VT shall clip any pixel in the"Window Mask object (and its children) that falls outside the Windqw Mask
regipn.

476 Window Mask Sealing

Degending on the-type of Window Mask, the VT and the Working Set shall cooperate in terms of s¢aling. If the
windlow type isitype O (free form), then as with other objects in the object pool, scaling of the Window Mask
objgct and its"children is solely the responsibility of the Working Set. Regardless of the resolution pf the VT in
use| the aspect ratio is known since the User-Layout Data Mask always has a 2x6 grid and the|Data Mask
area is,always square. Object pool designers should design the Window Mask object to an appropriate aspect
ratig which makes the scaling easier.

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

Window Cell Width = 200 / 2 = 100 pixels
Window Cell 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 Mask would use:
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Window Mask Width = 100 x 2 = 200 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 (0). The exception to this rule is the Window Icon and Button attributes that are pre-scaled
by the Working Set. The VT may 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 Clause B.19.2 Window

Mask Window Type).

4.7.7 Using Window Masks Outside of User-Layout Data Masks

The VT maly optionally use Window Mask objects in Non-VT Screens and Non-VT Areas, if supportet.by
manufacturgr’s design (see Figure 20). Soft Keys may or may not be supported when used in non<V/T-scre
and non-VT areas. Working Sets shall be aware that Window Mask object may be used outside of U
Layout Datp Mask and therefore shall monitor the VT On User-Layout Hide/Show messagé and ref
Window M3ask objects and keys that are visible regardless of the source address specified(in the VT St
message.

4.7.8 Usegf-Layout Soft Key Mask

If the VT supports User-Layout Data Masks, it shall also support one and only ghe User-Layout Soft Key M
per User-Layout Data Mask. User-Layout Soft Key Masks are special Soft'Key Mask objects that are ow
by the VT. [Each User-Layout Soft Key Mask is divided into Key Cells (ope‘cell per physical key if Physical
Keys are used). The number of Key Cells supported by the User-Layout Data Mask is proprietary to the
design. Eadh Key Cell is sized to a normal Soft Key designator. The User-Layout Soft Key Mask is divided
Key Cells ap shown in Figure 24.

The VT degigner shall decide how many keys per User-Layout Soft Key Mask are supported up to a maxin

of 64. If th¢ number of keys supported exceeds the number of physical Soft Keys, the VT shall provig
paging medhanism (identical to the Soft Key Mask object)'to allow for proper mapping and operation.

1 2 1

the
ens
ser-
esh
Atus

ask
ned
Soft

VT
into

num
e a

£

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

Figure 24 — Key Cell layout - Examples
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4.7.9 Key Group Objects

Key Group objects (see Clause 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 VT. A Key Group object may contain one to four Key
objects (although one is typical) and therefore may 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
proyided the Key Group Objects is not present, the assigned Key Cell(s) shall be blanked (i.e..filled with the
background colour).

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 notwisible anfl cannot be
actiyated by the operator. A change in state of the availability option may occur at runtime.

Wolking Set designers shall be aware that Keys may or may not be available“and since the operator is in
confrol of what is mapped on each User-Layout Data Mask, Window Mask\objects shall not depend on the
pregence of a particular, or set of particular, Key Groups.

Key
1 Key Graup eontaining 1 Key

2 Key Group containing 2 Keys
3 Key Group containing 3 Keys

Figure 25 — 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 particular
configuration uses 3 "STOP" Keys in the same User-Layout Soft Key Mask). To create a consistent look and
feel, the key layout shown in Figure 26 — Key object in a Key Group indicating Working Set - Example is
recommended.
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Key
1
height)

nd-anchaorad in tha haottam laft caornar of tha dacianatar orgg
pHEeHeHO e et Ee-B Ot O 1e 1t HHE—otHe-o gHeto—rea:

Implement identifier (sized to 60% of the height of a standard Soft Key designator (rounded down) and width equal to

2 Key objg
area)

4.7.10 Keyj

The same d
A Key Cell

4.7.11 Keyj

Similar to o
the Working

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

The VT mg
manufactur
of User-Lay
refresh key:

ct in a Key Group is the size of a Soft Key designator (uses all remaining pixels in the standard designato)

Figure 26 — Key object in a Key Group indicating Working Set - Example

Cell Size and Borders

rawing rules that apply to Soft Key Mask objects also apply to User-Layout Soft Key Mask obje
bize is the same size as a normal Soft Key designator.

Group Scaling

her objects in the Object Pool, scaling of the Key Group-ebject’s children is the responsibility o
Set.

y optionally use Key Group objects outside of User-Layout Soft Key Mask, if supported byj
er's VT display design. Working Sets shall- be aware that Key Group objects can be used out
out Soft Key Mask and therefore shall;monitor the VT On User-Layout Hide/Show message
5 that are visible regardless of the source address specified in the VT Status message.

I

cts.

the
side
and
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Key

4.7.

It is]
nav

a)

b)

c)

d)

3 Key Group Objects outside of User-Layout Soft Key Masks
Figure 27 — Key Group Objects outside of¢Jser-Layout Data Mask - Example
13 Operator Inputs

possible that input objects from several Working Sets can be on screen at the same time
gation and data input rules apply with the following exceptions:

Select Input Object commands from any-Working Set are not acted upon when a User-Layout
is displayed because the VT is the-owner of the Data Mask. In this case, the VT shall send a
Object response with an error indicated.

Navigation order is VT-progrietary.

Macros associated with)input object events shall be executed but Working Set designers mu
that there may be«no visible effect since the Working Set is not the active Working Set. F
objects acted upon or made visible by the macro may not be on screen and Change A
commands selécting a Data Mask will have no effect because the Working Set is not the act
Set.

\When.aninput object in a Window Mask is activated by the operator, the VT becomes the act
Setiin‘the VT Status message. If Working Set Data Mask(s) are also visible, the indicator d

The usual

Data Mask
Select Input

5t be aware
br example,
ctive Mask
ve Working

ve Working
f the active

Data Mask shall be removed since the VT is now the active Working Set. Whether or no

an “active

working set” indicator Is displayed around the Window Mask Is proprietary to the VT design.
also use the VT On user-Layout Hide/Show message to inform the Working Set about this c
4.6.8 Working Set object and active masks.

4.7.14 Refreshing On Screen Data

he VT shall
hange. See

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.
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In order to refresh on screen objects, the Working Sets need to be made aware of what Window Mask objects
and Key Group objects are visible. This is accomplished by the VT On User-Layout Hide/Show message (see
Clause H.20). This message shall be sent by the VT for each Window Mask and Key Group object that has

been displayed or removed from the display.

NOTE

4.7.15 Loo

The VT Status message is not used to determine when to update Window Mask or Key Group objects.

k and Feel

4.7.15.1 User-Layout Data Mask Look and Feel

When mixin
problem for
schemes a
Window M3
Masks. Theg
the Window
object assu

Wher
trans
colou

a)
b)  Wind

The
wheré

c)

47152 \

The VT mal
designer. T
are considg

47153
The VT ma|
the Windoy
designer, s
a single Wi

EXAMPLE
Window Icon

Icor]

the operator since objects may not line up vertically and horizontally and may use different g
hd fonts. Therefore restrictions are required for the design of the windows represented by
sk objects and their children. In addition, the VT controls the look and feel on its Uset-Layout [
strategy is that the Working Set supplies the superset of attributes that the VT may-rieed to re
Mask objects but the VT decides what is displayed and where it is displayed in thé Window M
Mming the window type is greater than zero. The following rules and guidelines 'shall apply:

the Window Type is not the Free Form Window, the VT determines the-background color and
barency of the window. If required the Working Set designer can query.the VT's background
I with the Get Window Mask Data message.

bw contents should be designed as described in the following-clauses.

T may ignore any visual formatting attributes in the Working Set’s supplied object references
e the Window Type is not the Free Form Window.

Vindow Title and Window Title Font Attributes

y optionally use this string for a title inside.the Window Mask. Formatting is proprietary to the
he VT shall always display either or both*of'the Window Title and Window Icon as these elem
red to be functionally equivalent and.describe the contents of this window.

Vindow Icon size and shape

y optionally use the Window Icon attribute inside the Window Mask. The Window Icon attribu
vV Mask object shall referénce a Picture Graphic object. Positioning is proprietary to the
Ibject to the rules below) The Window Icon Area shall be square and shall be 90% of the heig
ndow Cell, rounded-down.

In a 200x200"'Data Mask Area, the Window Cell size is 100 pixels wide by 33 pixels high. The standard
Area is thent

Height = 33 x 0.90 = 29 pixels

Icor]

g Window Mask objects from several Working Sets, general look and feel can quickly beconme a

lour
the
Data
nder
ask

VT
Ents

e in
VT
nt of

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 may pre-scale the Window Mask Icon Picture Graphic 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 may position the icon as
desired if the icon dimension (X or Y) is smaller than the Window Icon Area. The VT shall center 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.
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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 is evident to the

operator.

4.7.15.4 Formatting

For window types greater than zero, the VT look and feel design shall ensure that at least the minimum

number of characters are displayed for numeric and string value fields and shall obey the numeric

scaling and

numeric formatting attributes supplied by the Working Set. Specifically, this includes the options (bits 1, 2 and
3), variable reference, value, offset, scale, number of decimals and format attributes. Look and feel attributes
such as justification, colour and other formatting attributes may be ignored by the VT to achieve its desired

Clalise B.19.2).

4.7.16 Uploading New Window Mask and Key Group objects

Iooll and feel. More information on field lengths is given in the section on Window Mask Window Type (See

Uplpading completely new objects (as long as the object type does not change).atrun-time is germitted by

Annex C of this standard. In terms of Window Mask and Key Group objects, there\are several cas
be ¢onsidered and managed properly by the VT design as identified in Table 6*— VT Behavior
Window Mask or Key Group Obiject is Uploaded.

ps that shall
When New

© ISO 2014 — All rights reserved
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Table 6 — VT Behavior When New Window Mask or Key Group Object is Uploaded

Event

VT Behavior

A new Window Mask or Window Mask child is uploaded
that creates a simple change in appearance (background
colour, option change, child change etc.).

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

A new Window Mask 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 ic it ramaovad fram tha coraan
tHet o e o v e aror—tHe-Str e

A new Windq@w Mask is uploaded that changes its size

If the size decreases and the Window Mask is visible\the
VT shall refresh the object and all window cellsythat it
originally occupied. It shall also blank (i.e. fill 'with the
background colour), all window cells that are-no longer
used by this object. The VT shall adjost-the stored
mapping to reflect the new unused window cells.

If the size increases, the VT shall determine if the object
still fits on screen in its current position in the grid and
whether or not empty window‘eells are available in the
extended positions to accommodate the new object. If
yes, the VT shall refresh. theJobject and adjust the stored
mapping (for occupied-window cells). If no, the VT shall
automatically remove./the window from the stored
mapping and, ifsvisible, shall blank (i.e. fill with the
background celodr) the window cells that it originally
occupied.

A new Window Mask is uploaded that changes its
window type

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

A new Key|Group object is uploaded that creates a
simple charlge 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 kgys in the group

If the number of keys in the group decreases, and the
object is visible, the VT shall refresh the object and blank
(i.e. fill with the background colour) and key positions
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 objects shall not
be effected.

If the number of keys in the group increases, the VT shall
determine if there are enough empty key positions on the
same page to accommodate the new object, without

nnnnn +h + £t [}

ehaRgg—the—pesiion—eftheKey-Group—objeet—iyes;
the VT shall extend the mapping of the object (for
occupied key positions) and refresh the Key Group
object if visible. If no, the VT shall automatically remove
the Key Group from the mapping and, if the object is
visible, shall blank (i.e. fill with the background colour)
the key positions that it originally occupied. The
positions of other mapped Key Group objects shall not
be effected.
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(normative)

Object, event, colour and command codes

-6:2014(E)

A.JODbject types

A.1l1 General

Thig part of 1ISO 11783 takes an object-oriented approach. The VT shall be capable”ef managin
objgcts given in Table A.1 — Virtual terminal objects, which includes the requirement to parse
eveh if the object is not functionally supported. Each Working Set using the services of the VT]
objgct pool that is a collection of the objects given. Each object has a specific, well-defined behg

spegific set of attributes.

Table A.1 — Virtual terminal objects

g the set of
he objects,
defines an
viour and a

Objegt Type ID |Description

Top Igvel objects

Working Set object 010 Top level object>that describes an implement's ECU or gfoup of ECUs
(Working Set){ Each Working Set is required to define one, [and only one,
Working Set object.

Data Mask object 110 Top level-object that contains other objects. A Data Mask is [activated by a
Working Set to become the active set of objects on the VT digplay.

Alarr] Mask object 210 Jop level object that contains other objects. Describes an alafm display.

Contdiner object 310 Used to group objects.

Windpw Mask object ° 3449 Top level object that contains other objects. The Window Magk is activated
by the VT.

Key dbjects

Soft Hey Mask object 419 Top level object that contains Key objects.

Key abject 510 Used to describe a Soft Key.

Button object 610 Used to describe a Button control.

Key Group object’ 3510 Top level object that contains Key objects.

Input|field objects

Input Boalean object 710 Used to input a TRUE/FAL SE type input

810 Used to input a character string.

Input String object

Input Number object 910 Used to input an integer or float numeric.

Input List object 1010 Used to select an item from a pre-defined list.

Output field objects

Output String object 1149 Used to output a character string.

Output Number object 1210 Used to output an integer or float numeric.
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Object Type ID [Description

Output List object 3710 Used to output a list item.

Output shape objects

Output Line object 1310 Used to output a line.

Output Rectangle object 1449 Used to output a rectangle or square.

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

Output Polygon object 1610 Used to output a polygon.

Output graphlic objects

Output Meter pbject 1710 Used to output a meter.

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

Output Arched Bar Graph object 1919 Used to output an arched bar graph.

Graphics Confext object ° 3610 Used to output a graphics context.

Animation obj bet' 4449 The Animation objectis used to display simple€ animations.

Picture grapHic object

Picture Graph|c object 2010 Used to output a picture graphic (bitmap).

Variable objefts

Number Variaple object 2110 Used to store a 32-bit unsigned-integer value.

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

Attribute Objgcts

Font Attribute$ object 2310 Used to group\font based attributes. Can only be referenced by|other
objects.

Line Attributeq object 2410 Used to\group line based attributes. Can only be referenced by |other
objects;

Fill Attributes pbject 2510 Used to group fill based attributes. Can only be referenced by other ohjjects.

Input Attributep object 2610 Used to specify a list of valid characters. Can only be referenced by| input
field objects.

Extended Inpyt Attributes object ? 3810 Used to specify a list of valid WideChars. Can only be referenced by| Input
Field Objects.

Colour Map olpject © 3910 Used to specify a colour table object.

Object Label H

eference Listobject ?

4010

Used to specify an object label.

Pointer objec

t

Object Pointer object 2710 Used to reference another object.

External ObjettBefinitionobfect 4410 YsetHtotisttheobjectsthatmay-bereferenced-fromanother-Working-Set
External Reference NAME objectf 4219 Used to identify the WS Master of a Working 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 may use the Execute Macro command.
Version 5 and later works Sets may use the Execute Extended Macro

command.
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Object

Type ID |Description

Auxiliary control

Auxiliary Function Type 1 object|291o The Auxiliary Function Type 1 object defines the designator and function

(ignored) ° type for an Auxiliary Function. The object is used strictly in the Auxiliary
Control screen which is proprietary to the VT.

Auxiliary Input Type 1 object|3010 The Auxiliary Input Type 1 object defines the designator, key number, and

(ignored) ° function type for an auxiliary input. The object is used strictly in the Auxiliary
Control screen which is proprietary to the VT.

Auxiliary Function Type 2 object b 3110 The Auxiliary Function Type 2 object defines the designator and function
type for an Auxiliary Function.

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

Auxilipry Control Designator Type 2| 3310 Used to reference Auxiliary Input Type 2 objectarAuxiliary Flinction Type 2

Objeqt Pointer b object.

Propilietary Objects

Manufacturer Defined Objects d 24010 - Manufacturer defined objects should\not be sent to any other Vendors VT.

25415 (See Clause 4.6.24 Proprietary Means)
Resefved Objects
Resefved 450 - Reserved for future use,
23910

Resefved 25510 Reserved for future® use. (See Clause D.14 Get Suppprted Objects
message)

a ersion 4 and later VTs support these objects.

b ersion 3 and later VTs support these objects.

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

d

e

ersion 5 and

ersion 4 and later VTs support proprietary objects that should not be used between ECUs and VTq with different
manufacturer codes.

ersion 4 and later VTs parse these (©bjects for compatibility because they are optional and may not be functionally
suppqrted. (See Clause D.14 Get Supported Objects message)
f

later VTs support.these objects.

A.1l2 Nomenclature

Thejfollowing data,types and nomenclature are used in the object definitions in Annex B.

[]

When surrounding 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 without
square brackets are writable with the Change Attribute command.

ATTay A SEqUENCE Of T byte unsigned iMteger values of a definedtength:

Bitmask A set of logical bit values. Size is 1 byte. Bitmasks always have Bit O defined as the least
significant bit. (See Figure A.1 — Bit positions in a bitmask)

Boolean Logical TRUE (1) or FALSE (0). Size is 1 byte.

Byte Signed or unsigned integer numeric value with a size of exactly 1 byte.

Float 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.

7 6 5 4 3 2 1 0
1 2
Key
1 most sighificant
2 least sighificant
Figure A.1 — Bit positions in a bitmask
A.1.3 Object relationships
The visible pbjects of an object pool are arranged in a hierarchy, where parent objects contain child objects.
Some of the child objects can also contain objects, and thenthey can become parent objects to their pwn
child-objects. Table A.2 — Allowed hierarchical relationships™ of objects shows the containment ruleg

objects with

in the object pool hierarchy.
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Table A.2 — Allowed hierarchical relationships of objects

Parent Object

Working Set object

Soft Key Mask object

Key Group object

Auxiliary Function Type 1 object

Auxiliary Input Type 1 object

Auxiliary Function Type 2 object

AuXiliary Input Type 2 object

Object Label graphic representation

IAnimation object

Child Objects

Working Set object

w[Data Mask object

wlAlarm Mask object

w[Container object

& |Window Mask object

»[Key object

Knput List object
~|Odtput List object

»[Button object

Data Mask object

Alarm Mask object

Container object

Window Mask object

Soft Key Mask object

Key object

Button object

Key Group object

Input Boolean object

N

Input String object

N

N

N

N

BRI R A A AR B IODject Label Reference List object

Input Number object

Input List object

Output String object

Output Number object

N

Output List object

Output Line object

Output Rectangle-gbject

Output Ellipse‘object

Output Polygon object

NI NN N

NN NN

Output\Meter object

Output'Linear Bar Graph object

Output Arched Bar Graph

nhjnnt

BIBAIBIN|INDN]INBIDNDN

NINININ]NININPRIDNNNN

NINININ| NN NI NN

NINININNN]NBINNNDN

E I N I B B B B R R R

BB BRINININIDNBIDNDN

N I NS R ) B I B e N I

Bl BIN] NN BNN
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W W W W W w wlhdlwlw

Wl W Wl Wl Wl Wl W =1 Wi W
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gl o ol o o] o1 o1 o1 O] O

Graphics Context object

D

N

D

D

N

N

N
N
N

D

N

N

ol

Animation object

a1

&)

&)

a1

(&)
a1

Picture Graphic object

N

N

N

Al O1

N

N
N

Number Variable object

String Variable object

Font Attributes object

Line Attributes object

Fill Attributes object

Input Attributes object

oa|loafajoafoa] ol bs~|o s
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Parent Object

Object Label.graphic representation

©
© © 2
2, 2, S
318|238 *a
— o) N = 3
8_ o g_ o ()
| = = |- | N g
- O 8 — () = () I}
S 1T= 10 =5 = SIS TS5 o .
3|S5 |8]|° 8l |el2|E| 2]k 5|3
oo |a| x|¥ ~ | @le|e 25| 2| 3 =
g|lo|x |8 &|= gloe|le|8|5|2| 5| & | ©
o = [ -
nilxla|lo|s|lZ2|8|ls| 2ol |L|[=|L[=S S| c
o8 (3|8 =|z|S|c|23|8|2 |2z 2bz S| o
_ Ko} = | d = — =
S |Z|e|E|8|%|5|s|%|=|2|2|ELS] 2 3| g
slz|8|5|S|5|a|5|&al|5|3]|3]°3] 3 | E
Slo|lc |0 Z2|lo|x|da|x|le|d|la g I|Z o| <
Extended Input Attributes 5
object
Colouf Map object 5
Objecf Label Reference List 5
object
Objecy Pointer object 4121212142224 ©N4]| 4 313|4]|5]|5
External Object Definition 5
object
External Reference NAME 5
object
External Object Pointer object 5|5|5|5|5[M|[5|[5|5]|5 5
Macro|object 5
Auxiliary Function Type 1 5
object
Auxiliary Input Type 1 object 5
Auxiligry Function Type 2 3 |,3N73 4
object
Auxiliary Input Type 2 object 31313 4
Auxiliary Control Designator 313|3|4 4 5
Type 4 Object Pointer
NOTE: The|numbers in the table @above denote Child Objects that can be contained within a Parent Object in the inficated
VT version [ncluding later versions:

NOTE: Con

NOTE: Obijg

fainment rules ef the parent override containment rules of the child

ct pointedhto by Object Pointer cannot violate the containment rules of the parent hierarchy

A.2 Event types

Table A.3 — Event summary 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.
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Table A.3 — Event summary

Event ID
Event name 8-bit Macro or |Event occurs when:
16-bit Macro®

Reserved 010 Reserved

On activate 110 Working Set is made active.

On deactivate 210 Working Set is made inactive.

On show 310 For Container objects, triggered by the hide/show command, with “show”
indicated; for mask objects, when the mask Is made visible on the display.

On hjde 419 For Container objects, triggered by the hide/show command, with“*hide” indicated,;
for mask objects, when the mask is removed from the display.

On r¢fresh N/A An object that is already on display is redrawn (Macros-cannot be agsociated with
this event so no event ID is defined).

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

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

On dhange Active 710 Change Active Mask command.

MasH

On dhange Soft 810 Change Soft Key Mask command.

Key Mask

On dhange 910 Change Attribute command.

AttriQute

On dhange 1010 Change Backgrotind Colour command.

Baclkiground Colour

On dhange Font 1110 Change(Font Attributes command.

AttriQutes

On dhange Line 1219 Change Line Attributes command.

AttriQutes

On dhange Fill 1310 Change Fill Attributes command.

Attriqutes

On dhange Child 147, Change Child Location command.

Location

On dhange Size 1510 Change Size command.

On dhange Value 1610 Change Numeric Value command or Change String Value command

On dhange.Pxiority 1710 Change Priority command.

On dhange End 1810 Change End Point command.

Poin

On Input Field 1919 The input field or Button has received focus, operator has navigated onto the input

Selection field or Button or the VT has received the Select Input Object command.

On Input Field 2010 The input field or Button has lost focus, operator has navigated off of the input field

Deselection or Button or the VT has received the Select Input Object command.

On ESC 211p Input aborted on an input field either by the operator or the Working Set.

On entry of a value 22102 Operator completes entry by activating the ENTER means — value does not have
to change.

On entry of a new 23102 Operator completes entry by activating the ENTER means — value has changed.

value
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Event ID
Event name 8-bit Macro or |Event occurs when:
16-bit Macro®

On key press 2449 A Soft Key or Button is pressed.

On key release 2510 A Soft Key or Button is released.

On Change Child 2610 Change Child Position command.

Position

On pointing event 2710°¢ Operator touches/clicks an area that causes a pointing event
press

On pointing ejent 2810 ¢ Operator touch/click is released

release

Reserved 2710 - 23910 Reserved

2910 — 2393¢°

Proprietary Eyents 24010 - 25410° Proprietary events should not be used between ECUs jand VTs with different
manufacturer codes.

Reserved 255,0° Reserved
Use Extended 2551¢° This is not an event. When value is found.in¢he event list of an object, it indifates
Macro Refergnce that a 16-bit Macro Object ID referenee_is used (See Clause 4.6.22.3 Nlacro

references — VT version 5 and later)

& If two or nore input objects reference the same variable object and one of the inpiit objects is modified (thereby changing the value of
the var|able object), the OnEntryOfANewValue and/or OnEntryOfAValue Macros are executed for the modified input object only.

b vT versio 4 and prior

C VT versior 5 and later

A.3 VT dtandard colour palette

The VT Standard colour palette is shown in Table A.4 — Standard VT RGB colour palette. The active Cdlour
Map can bq altered. (See Clause F.60 Select Colour Map)

Tabte.A.4 — Standard VT RGB colour palette

Index R,G,B value Index R,G,B value Index R,G,B value |Index R,G,B valpe
0 (Black) 00,00,00& b 64 33,66,00 128 99,00,CC 192 CC,FF,66
1 (White) FF,FF,FR&b 65 33,66,33 129 99,00,FF 193 CC,FF,99
2 (Green) 00599:00P 66 33,66,66 130 99,33,00 194 CC,FF,C(Q
3 (Teal) 00,99,99b 67 33,66,99 131 99,33,33 195 CC,FF,FF
4 (Maroon) 99,00,00P° 68 33,66,CC 132 99,33,66 196 FF,00,00
5 (Purple) 99,00,99° 69 33,66,FF 133 99,33,99 197 FF,00,33
6 (Olive) 99,99,00P° 70 33,99,00 134 99,33,CC 198 FF,00,66
7 (Silver) Cc,cc,cch 71 33,99,33 135 99,33,FF 199 FF,00,99
8 (Grey) 99,99,99P 72 33,99,66 136 99,66,00 200 FF,00,CC
9 (Blue) 00,00,FFb 73 33,99,99 137 99,66,33 201 FF,00,FF
10 (Lime) 00,FF,00P 74 33,99,CC 138 99,66,66 202 FF,33,00
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Index R,G,B value Index R,G,B value Index R,G,B value Index R,G,B value
11 (Cyan) 00,FF,FFb 75 33,99,FF 139 99,66,99 203 FF,33,33
12 (Red) FF,00,00P 76 33,CC,00 140 99,66,CC 204 FF,33,66
13 (Magenta) | FF,00,FFb 77 33,CC,33 141 99,66,FF 205 FF,33,99
14 (Yellow) FF,FF,00P 78 33,CC,66 142 99,99,00 206 FF,33,CC
15 (Navy) 00,00,99b 79 33,CC,99 143 99,99,33 207 FF,33,FF
16 00,00,00 80 33,CC,CcC 144 99,99,66 208 FF,66,00
17 00,00,33 81 33,CC,FF 145 99,99,99 209 k66,33
18 00,00,66 82 33,FF,00 146 99,99,CC 210 Ff,66,66
19 00,00,99 83 33,FF,33 147 99,99,FF 211 FF,66,99
20 00,00,CC 84 33,FF,66 148 99,CC,00 212 FF,66,CC
21 00,00,FF 85 33,FF,99 149 99,CC,33 213 FF,66,FF
22 00,33,00 86 33,FF,CC 150 99,CC,66 214 FF,99,00
23 00,33,33 87 33,FF,FF 151 99,CE€,99 215 FF,99,33
24 00,33,66 88 66,00,00 152 99,CC,CC 216 FF,99,66
25 00,33,99 89 66,00,33 153 99,CC,FF 217 FF,99,99
26 00,33,CC 90 66,00,66 154 99,FF,00 218 FF,99,CC
27 00,33,FF 91 66,00,99 155 99,FF,33 219 FF,99,FF
28 00,66,00 92 66,00,CC 156 99,FF,66 220 FF,CC,00
29 00,66,33 93 66,00,FF 157 99,FF,99 221 FF,CC,33
30 00,66,66 94 66,33,00 158 99,FF,CC 222 FF,CC,66
31 00,66,99 95 66;33,33 159 99,FF,FF 223 FF,CC,99
32 00,66,CC 96 66,33,66 160 CC,00,00 224 FF,CC,CC
33 00,66,FF 97 66,33,99 161 CC,00,33 225 FF,CC,FF
34 00,99,00 98 66,33,CC 162 CC,00,66 226 FF,FF,00
35 00,99,33 99 66,33,FF 163 CC,00,99 227 FF,FF,33
36 00,99,66 100 66,66,00 164 CC,00,CC 228 FF,FF,66
37 00,99,99 101 66,66,33 165 CC,00,FF 229 FF,FF,99
38 00799,CC 102 66,66,66 166 CC,33,00 230 FF,FF,CC
39 00,99,FF 103 66,66,99 167 CC,33,33 231 FF,FF.FF
40 00,CC,00 104 66,66,CC 168 CC,33,66 232 Proprietary
41 00,CC,33 105 66,66,FF 169 CC,33,99 233 Proprietary
42 00,CC,66 106 66,99,00 170 CC,33,CC 234 Proprietary
43 00,CC,99 107 66,99,33 171 CC,33,FF 235 Proprietary
44 00,CC,CC 108 66,99,66 172 CC,66,00 236 Proprietary
45 00,CC,FF 109 66,99,99 173 CC,66,33 237 Proprietary
46 00,FF,00 110 66,99,CC 174 CC,66,66 238 Proprietary
47 00,FF,33 111 66,99,FF 175 CC,66,99 239 Proprietary
48 00,FF,66 112 66,CC,00 176 CC,66,CC 240 Proprietary
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Index R,G,B value Index R,G,B value Index R,G,B value Index R,G,B value
49 00,FF,99 113 66,CC,33 177 CC,66,FF 241 Proprietary
50 00,FF,CC 114 66,CC,66 178 CC,99,00 242 Proprietary
51 00,FF,FF 115 66,CC,99 179 CC,99,33 243 Proprietary
52 33,00,00 116 66,CC,CC 180 CC,99,66 244 Proprietary
53 33,00,33 117 66,CC,FF 181 CC,99,99 245 Proprietary
54 33,00,66 118 66,FF,00 182 CC,99,CC 246 Proprietary
55 55,00,99 119 00,FF,35 185 CC,99,FF 247 Proprietar
56 33,00,CC 120 66,FF,66 184 CC,CC,00 248 Proprietary
57 33,00,FF 121 66,FF,99 185 CC,CC,33 249 Proprietary
58 33,33,00 122 66,FF,CC 186 CC,CC,66 250 Proprietarly
59 33,33,33 123 66,FF,FF 187 CC,CC,99 251 Proprietarly
60 33,33,66 124 99,00,00 188 CC,CC,cC 252 Proprietary
61 33,33,99 125 99,00,33 189 CC,CC,FF 253 Proprietarly
62 33,33,CC 126 99,00,66 190 CC,FF,00 254 Proprietar,
63 33,33,FF 127 99,00,99 191 CCHER33 255 Proprietar,
& Monochrome (0 and 1).

b 16-colour n

ode (0 to 15).

The VT co
browsers. H
cube. The
monochrom
palette map
Colours 23
grey-scale i

NOTE 4
elsewhere in

Colour and

There are t
as follows:

a) monoc

our palette is based on the standard 216 colour “web browser safe” palette used by Inte
lexadecimal RGB values of 00, 33, 66, 99, €C and FF are used giving a 6 x 6 x 6 = 216 cd
colour palette is organized as follows.*The first two colours at indices 0 and 1 are use
e mode. The first 16 colours are usedin 16 colour mode. In order to reduce search time dy
ping on an object development tool}colours 16 to 231 are organized in sorted, ascending o
P to 255 are proprietary to the VTdesign to extend the colour palette. VT designers choosi
mplementation can map the 16\or 256 colour modes to shades of grey.

56 colour mode does not\ actually give 256 unique colours because the first 16 colours are repg
the palette.

pixel values given-in‘object attributes and bitmap data are an index into this palette table.

hree defined.colour modes. VT designs supporting higher modes shall also support lower mo

nromelonly (black and some other colour, usually white) (valid colour codes 0 to 1);

rnet
lour
d in
ring
der.
ga

ated

Hes,

b) 16-colour mode (VT shall Support 16 colour and monochrome) (valid colour codes O to 15);

c) 256-colour mode (VT shall support all colours of the palette) (valid colour codes 0 to 255).

A.4 Command/parameter code summary

Table A.5 — Command/parameter summary lists all defined messages with the corresponding function code.
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Clause/ . . Function |[Function A”OWEd VT
subclause Message Direction (Decimal) | (Hex) in version ©
Macro
c.23 Object pool transfer message ECUto VT |1710 1116 No 2
C.24 End of Object Pool message ECUto VT |18y 1215 No 2
C.25 End of Object Pool response VTto ECU |1849 1215 No 2
D.2 Get Memory message ECUto VT [1924 CO16 No 2
0.3 Get Memory response VT to ECU 19219 CO016 No 2
0.4 Get Number of Soft Keys message ECUto VT |19419 C215 No 2
0.5 Get Number of Soft Keys response VT to ECU [1944o C215 No 2
0.6 Get Text Font Data message ECUto VT |19519 C316 No 2
0.7 Get Text Font Data response VT to ECU 19519 C316 No 2
0.8 Get Hardware message ECUto VT |19919 C'ie No 2
0.9 Get Hardware response VT to ECU 19919 C716 No 2
D.10 Get Supported Widechars message |ECUto VT [1934p Clis No 4
0.11 Get Supported WideChars response |VTto ECU 19319 Clis No 4
0.12 Get Window Mask Data message ECU to VT 19610 Cds No 4
0.13 Get Window Mask Data response VT to ECU 19610 C4s No 4
D.14 Get Supported Objects message ECU-to VT |19710 Cb15 No 4
0.15 VT to ECU 19710 Cb516 No 4
Get Supported Objects response
H2 Get Versions message ECUto VT |2231o DFi6 No 2
B3 Get Versions response VT to ECU 22449 EO16 No 2
B4 Store Version command ECUto VT [20810 D016 No 2
B5 Store Version response VT to ECU 20810 D016 No 2
E.6 Load Versjon command ECUto VT [20910 D116 No 2
H.7 Load Version response VT to ECU [20910 D116 No 2
g8 Delete Version command ECUto VT |21010 D216 No 2
H.9 Pelete Version response VTto ECU |[21010 D216 No 2
.10 Extended Get Versions message ECUto VT |2111 D316 No 5
H11 Extended Get Versions response VTto ECU |211y9 D316 No 5
12 Extended-Store-Mersion-command—ECU-to T 2320 D4+s Ne 5
E.13 Extended Store Version response VTto ECU |212;9 D446 No 5
E.14 Extended Load Version command ECUto VT [213yp D516 No 5
E.15 Extended Load Version response VTto ECU |21310 D516 No 5
E.16 Extended Delete Version command [ECUto VT [2144 D616 No 5
E.17 Extended Delete Version response VTto ECU ([2141o D616 No 5
F.2 Hide/Show Object command ECUto VT |16010 AO16 Yes 2
F.3 Hide/Show Object response VT to ECU [16010 AO16 No 2
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Clause/ . . Function |Function Allowed VT
subclause Message Direction (Decimal) | (Hex) In version ©
Macro
F.4 Enable/Disable Object command ECUto VT |16110 Alis Yes 2
F.5 Enable/Disable Object response VTto ECU |161j9 Alss No 2
F.6 Select Input Object command ECUto VT |1621 A215 Yes 2
F.7 Select Input Object response VTto ECU |16219 A215 No 2
F.8 ESC command ECUto VT |14610 9216 No 2
F.9 ESC response VT to ECU 14610 9216 No 2
F.10 Control Audio Signal command ECUto VT |16310 A3 Yes 2
F.11 Control Audio Signal response VTto ECU |16310 A3 No 2
F.12 Set Audio Volume command ECUto VT |16410 Adys Yes 2
F.13 Set Audio Volume response VTto ECU |16419 Al No 2
F.14 Change Child Location command ECUto VT |16510 Ab515 Yes 2
F.15 Change Child Location response VTto ECU |16510 Ab515 No 2
F.16 Change Child Position command ECUto VT |18010 B4ig Yes 2
F.17 Change Child Position response VTto ECU |18010 B41s No 2
F.18 Change Size command ECUto VT |1661g ABig Yes 2
F.19 Change Size response VTto ECU |46610 Ab615 No 2
F.20 Change Background Colour ECU to VT, 16710 AT716 Yes 2
command
F.21 Change Background Colour response | VT t0cECU | 16710 AT716 No 2
F.22 Change Numeric Value command ECUto VT |16819 A815 Yes 2
F.23 Change Numeric Value response VTto ECU |16819 A815 No 2
F.24 Change String Value command ECUto VT |179p B31s Yes 2
F.25 Change String Value response VTto ECU |17910 B31s No 2
F.26 Change End Point command ECUto VT |16910 A915 Yes 2
F.27 Change End Pointresponse VTto ECU |16910 A915 No 2
F.28 Change Font*Attributes command ECUto VT |17010 AAss Yes 2
F.29 Change-Eont Attributes response VTto ECU |17010 AAss No 2
F.30 Change Line Attributes command ECUto VT |171y AB1s Yes 2
F.31 Change Line Attributes response VTto ECU |17149 AB1s No 2
F.32 Change Fill Attributes command FCUto VT 117210 ACiq Yes 2
F.33 Change Fill Attributes response VTto ECU |17219 ACis No 2
F.34 Change Active Mask command ECUto VT |17310 ADi¢ Yes 2
F.35 Change Active Mask response VTto ECU |17310 ADi¢ No 2
F.36 Change Soft Key Mask command ECUto VT |17410 AEss Yes 2
F.37 Change Soft Key Mask response VTto ECU |17419 AEss No 2
F.38 Change Attribute command ECUto VT |1751 AF16 Yes 2
F.39 Change Attribute response VTto ECU |17510 AF16 No 2
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Clause/ . . Function [Function A”OWEd VT
subclause Message Direction (Decimal) | (Hex) in version ©
Macro

F.40 Change Priority command ECUto VT |17610 BO1s Yes 2
F.41 Change Priority response VTto ECU |[17619 BO1s No 2
F.42 Change List Item command ECUto VT |17710 Blis Yes 2
F.43 Change List Item response VTto ECU (17719 Blis No 2
F.44 Delete Object Pool command ECU to VT |17819 B216 No 2
Fl45 Delete Object Pool response VT to ECU 17810 B21s No 2
H46 Lock/Unlock Mask command ECUto VT |18910 BD16 Yes 4
F47 Lock/Unlock Mask response VTto ECU |[18919 BDis No 4
F148 Execute Macro command ECUto VT [19010 BE1s Yes 4
Fl49 Execute Macro response VT to ECU 19030 BEis No 4
F50 Change Object Label command ECUto VT |18l B5is Yes 4
F51 Change Object Label response VT to ECU 18140 B516 No 4
F52 Change Polygon Point command ECU to VT |1824p B61s Yes 4
F53 Change Polygon Point response VT to ECU 18210 B61s No 4
Fl54 Change Polygon Scale command ECU to VT 18310 B716 Yes 4
F|55 Change Polygon Scale response VT to ECU 18310 B716 No 4
F|56 Graphics Context command ECU-to VT | 184419 B81s Yes 4
F57 Graphics Context response VTto ECU |184y9 B81s No 4
F58 Get Attribute Value message ECU to VT |1859 B91s No 4
F59 Get Attribute Value response VTto ECU ([1851 B91s No 4
F60 Select Colour Map command ECUto VT |18610 BA1s Yes 4
Fl61 Select Colour Map.response VT to ECU |[18610 BA1s No 4
Fl62 Identify VT message ECU to 18710 BB1s No 4

Global,

ECUto VT
F63 Identify-VT response VTto ECU (18719 BB1s No 4
Fl64 EXecute Extended Macro command |ECUto VT | 18810 BCs Yes 5
F65 Execute Extended Macro response VT to ECU |[1881o BCis No 5
Fl66 Unsupported VT Function message |ECUto VT |25319 FD1s No 5
Fl67 VT Unsupported VT Function VTto ECU |[25310 FD1s No 5

message

G.2 VT Status message VT to Global |25419 FE1e No 2

Address
G.3 Working Set Maintenance message |[(ECUto VT [25510 FFis No 2
H.2 Soft Key Activation message VTto ECU |00 0016 No 2
H.3 Soft Key Activation response ECUto VT |0O1o 0016 No 2
H.4 Button Activation message VTto ECU |11 0116 No 2
H.5 Button Activation response ECUto VT |1io 0116 No 2
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Clause/ . . Function |Function Allowed VT
Message Direction . in -
subclause (Decimal) | (Hex) version
Macro
H.6 Pointing Event message VTto ECU |21 0216 No 2
H.7 Pointing Event response ECUto VT |21 0216 No 2
H.8 VT Select Input Object message VTto ECU |31 0316 No 2
H.9 VT Select Input Object response ECUto VT 310 0316 No 2
H.10 VT ESC message VTto ECU |41 0416 No 2
H.11 VT ESC response ECUto VT |40 0446 No 2
H.12 VT Change Numeric Value message |VTto ECU |51 0516 No 2
H.13 VT Change Numeric Value response |ECUto VT |51 0516 No 2
H.14 VT Change Active Mask message VTto ECU |61 0616 No 2
H.15 VT Change Active Mask response ECUto VT |61 0616 No 2
H.16 VT Change Soft Key Mask message |VTto ECU |710 0716 No 2
H.17 VT Change Soft Key Mask response |ECUto VT |710 0716 No 2
H.18 VT Change String Value message VTto ECU |8y 0815 No 2
H.19 VT Change String Value response ECUto VT (810 0816 No 2
H.20 VT On User-Layout Hide/Show VTto ECU |91 0916 No 4
message
H.21 VT On User-Layout Hide/Show ECU to VT {910 0916 No 4
response
H.22 VT Control Audio Signal Termination |VT to\ECU 1010 0A16 No 4
message
J.7.2 Auxiliary Assignment Type 1 VTto ECU |3210 2016 No 2
command
J.7.3 Auxiliary Assignment Type 1 ECUto VT |32y 2016 No 2
response
J.7.4 Auxiliary Input Type 1 status ECU to 3310 2116 No 2
Global
Address
J.7.5 Auxiliary Assignment Type 2 VTto ECU |3610 2446 No 3
command
J.7.6 Auxiliary’Assignment Type 2 ECUto VT |3610 2446 No 3
response
J.7.7 Preferred Assignment command ECUto VT |3410 2216 No 3
J.7.8 Preferred Assignment response VTto ECU |34y 2216 No 3
J.7.9 Auxiliary Input Type 2 Status ECU to VT, |38y 2616 No 3
message ECU to
Global
Address
J.7.10 Auxiliary Input Type 2 Maintenance ECU to 3510 2316 No 3
message Global
Address
J.7.11 Auxiliary Input Status Type 2 Enable [VTto ECU (3710 2516 No 3
command
J.7.12 Auxiliary Input Status Type 2 Enable [ECUto VT (3710 2516 No 3
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versions.

Clause/ . . Function |[Function A”OWEd VT
Message Direction . in L c
subclause (Decimal) | (Hex) version
Macro
response
J.7.13 Auxiliary Capabilities request ECUto VT |3910 2716 No 5
J.7.14 Auxiliary Capabilities response VTto ECU |3919 2716 No 5
Special Functions
Reserved a Any 1110 — 1610 |0B1s — 1016
Reserved ® Any 1910 —3110]1316 — 1F16
Reserved a Any 4010 — 9510 [ 2815 — 5F 16
Reserved ? 12810 —
Any 145, 8016 — 9116
Reserved ? 14710 —
Any 15910 9316 +9F16
Reserved ® Any 19140 BFis
Reserved ® Any 19810 C61s
Reserved ? 2004p =
Any 20750 C816 — CF16
Reserved ? 21110 —
Any 22210 D316 — DE16
Reserved ? 22510 —
Any 25210 Elis — FCss
I b
Proprietary Command Any 9610 — 6015 — 7F16
12710
2 Reserved for future use
e 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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B.1 Working Set object

Annex B
(normative)

Object definitions

This object[deSCrbES a Working Set. Each Working Set shall provide one, and only one, of this object 1h its

object pool

This object shall include one or more objects that fit inside a Soft Key designator for use'as an

identification of the Working Set. The VT may optionally use the identifier in communication alarms; Auxiliary
Control setdip, in Soft Keys and any other place where an identifier for the Working Set is required” Only the

VT can actfvate this object. When this object is activated, the associated Working Set “owns’ the VT.
Table B.1 —+ Working Set events and Table B.2 — Working Set attributes and record format)

Allowed Commands:

Changg Active Mask command;
Changg¢ Background Colour command;
Changg Child Location command,;
Changg Child Position command;

Get Attribute Value message (VT version 4 and later).

Table B.1.-<;Working Set events

See

Event

Caused by

VT behaviour

Message

On Activate

Operator selection
of this Working Set
via the VT

Deactivate event on current Working Set object.
Show event on the active Data Mask of this
Working Set object (assuming no alarms).

VT Status message

On Deactivafe

Operator selectian
of a different
Working Sét via the
VT

Hide event on active Data Mask of this Working
Set.

VT Status message

Child Location

Location command

child object at current location in background
colour to erase it. Refresh Working Set
designator (to redraw child object or objects).

On Change Change ‘Active Change the active mask attribute. If this Working [ Change Active Mask respopse.
Active Mask Mask command Set is active, then perform a hide event on the VT Status message if the Active
current active mask and a show event on the Mask changed.
new active mask.
On Change Change If the Working Set designator is visible, fill area | Change Background Colour
Background Background Colour |with background colour and draw child objects in |response
Colour command the order they are listed.
On Change Change Child If the Working Set designator is visible, draw Change Child Location response

On Change
Child Position

Change Child
Position command

If the Working Set designator is visible, draw
child object at current location in background

Change Child Position response

78
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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

Size

Range or

Record

Attribute Name | AID Type (bytes) Value byte Description
Object ID Integer 2 0-65534 1-2 Obiject identifier. Shall be unique within the
object pool.
Type [0] Integer =0 Object Type = Working Set
Background [1] Integer 1 0-255 4 Background colour.
colour
Selectable [2] Boolean 1 Qorl 5 0 = FALSE, 1 = TRUE. Indicates whether or not
this Working Set can be selected by the
operator (e.g. an alarm system that'doef not
have any Data Masks may not be‘selectable.)
Active mask [3] Integer 2 0-65534 6-7 The Object ID of the Data or ‘Alarm Mask to
display whenever the Werking Set is acfive (or
visible, in the case of a VT that supportd
multiple Working Sets on screen
simultaneously).
If the selectable)attribute value = 0, then this
attribute istignored.
Number of Integer 1 1-255 8 The objects that follow are used as the Working
objects to Setfidentifier. Although the identifier may be
follow used anywhere, the set of objects shall fit inside
a'Soft Key designator. The VT clips anything
located outside the area of a Soft Key
designator.
Number of Integer 1 0-255 9 Number of Macro references included eyen if
macros to zero. Each Macro reference consists of P bytes:
follow 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 attr;IJute.
Number of Integer 1 0-255 10 The number of language codes to followi. Each
languages tp two-letter code represents a language that the
follow Working Set can support.
Repeat: Integer 2 0-65534 11+ Object ID of an object contained in the
{Object ID} object*6 | designator (See Clause A.1.3 Object
relationships)
List all objects before listing macros.
{X Location} Signed 2 -32768 13+ Relative X location of the top left corner|of the
integer to object*6 | object in VT pixels (relative to the top left corner
+32767 of a Soft Key designator).
{Y Location} Signed 2 -32768 15+ Relative Y location of the top left corner of the
integer to object*6 | object in VT pixels (relative to the top left corner
+ 32767 of a Soft Key designator).
Repeat: Integer 1 0-255 11+ (No. | (List these after all objects have been listed.)
{Event ID} objects | 8-bit Macro Object ID reference: Event ID of
*6)... 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
Clause 4.6.22.3)
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{Macro ID} Integer 1 0-255 12+ (No. | 8-bit Macro Obiject ID reference: Macro ID of
objects | the Macro to execute.
*6)... 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 Clause
4.6.22.3)

Repeat: String 2 Record | (List these after all objects and macros have

{Language Position | been listed.)

Code} Depends | Two-letter code of a supported language. For

on above language codes, See ISO 639, however all

combinations of a-z and A-Z Shill be accepted
to guard against changes te ISQ 639.

B.4 Data Mask object

The| Data Mask describes the objects that will appear in the Data Mask area ofithe physical display. The size
of the Data Mask is defined by the VT and accessible to the Working Set with the Get Hardwarge message.

(Seg¢ Table B.3 — Data Mask events and Table B.4 — Data mask attributes-and record format)

Allgwed commands:

— | Change Background Colour command;

— | Change Child Location command,

— | Change Child Position command;

— |Change Soft Key Mask command;

— | Change Attribute command,;

— | Get Attribute Value message (VT version 4 and later).

Table B.3 — Data Mask events

Event Caused by VT behaviour Message
On Bhow Both/the Data Mask | Fill area with background colour. Draw child VT Status message
and its Working Set | objects in the order they are listed in the Data
becoming active Mask object. Show the associated Soft Key
Mask.
On Hide Either the active Hide associated Soft Key Mask of this Data
mask changed for Mask
the Working Set or —
the Working Set
being deactivated
On Refresh Any action that Redraw objects in the Data Mask that have
causes a visible become corrupted.
change on a child, —
grandchild, object,
etc.
On Change Change If the Data Mask is visible, fill area with Change Background Colour
Background Background Colour |background colour and draw child objects in the |response
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Event Caused by VT behaviour Message
Colour command order they are listed.
On Change Change Child Draw child object at current location in Change Child Location response

Child Location

Location command

background colour to erase it. Refresh Data
Mask (to redraw child object or objects).

On Change

Child Position

Change Child
Position command

Draw child object at current location in
background colour to erase it. Refresh Data
Mask (to redraw child object or objects).

Change Child Position response

On Change Soft

Change Soft Key

If the Data Mask is visible, hide event on the

Change Soft Key Mask response.

Key Mask Mask cammand currant Soft l(ny Maslk and a3 cshow avant on the If thic magck ic \IiCthD’ MIF-Status
new Soft Key Mask. message.

On Change Change Attribute See Change Background Colour command and | Change Attribute responss. If

Attribute command Change Soft Key Mask command behaviour change affects yisible masks, VT
above. Status message:

On Pointing Operator touches Pointing Event message

Event press

data mask

On Pointing
Event releag

1]

Operator touch is
released

Pointing Event message

Table B.4 — Data mask attributes and recordformat

Attribute N4

me

AID Type

Size
(bytes)

Range or
Value

Record
byte

Description

Object ID

Integer

2 0-65534

1-2

Object identifier. Shall be unique within tihe
object pool.

Type

[0] Integer

Object Type = Data mask

Background
colour

1 Integer

1 0-255

Background colour.

Soft Key Maj

2 Integer

2 0-65534,
65535

Object ID of a Soft Key Mask associated|with
this Data Mask. Whenever this Data Magk 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 Dafa
Mask and the Soft Key designators shou|d be
cleared.

Number of
objects to fo

low

Integer

1 0-255

Number of objects to follow even if zero. [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.

Number of
macros to fo

low

Integer

1 0-255

Number of Macro references included even if
zero. Each Macro reference consists of 3 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:
{Object ID}

Integer

2 0-65534

o+
object*6

Obiject ID of an object contained in this mask
(See Clause A.1.3 Object relationships). List all
objects before listing macros.

{X Location}

Signed
integer

2 -32768
to

11+
object*6

Relative X location of the top left corner of the
object (relative to the top left corner of the Data
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. Size Range or | Record o
Attribute Name | AID Type (bytes) Value byte Description
+32767 Mask).
{Y Location} Signed 2 -32768 13+ Relative Y location of the top left corner of the
integer to object*6 |object (relative to the top left corner of the Data
+32767 Mask).
Repeat: Integer 1 0-255 9+ (No. |[(List these after all objects have been listed.)
{Event ID} objects | 8-bit Macro Object ID reference: Event ID of
*6)... event type that causes this Macro to execute.

16-hit Macra Qhject ID reference (only for VT
version 5 and later): Event IDef[event type that
causes this Macro to execuie or[OXFF (see
Clause 4.6.22.3)

{Magro ID} Integer 1 0-255 10+ (No. |8-bit Macro Object.lD reference:|Macro ID of the

objects [ Macro to execute)
*6)...  |16-bit Macro @bject ID referenceg (only for VT

version 5 and later): Low byte of high byte of
Macro D of the Macro to execute (see Clause
4.6.2223)

B.3§ Alarm Mask object

For|information on Alarm Mask behaviour, See Clause 4.6:14 Alarm handling. See Table B.5 —

events and Table B.6 — Alarm Mask attributes and record/format.

Allgwed commands:

Change Priority command;

Change Attribute’command,;

Change Background Colour command;

Change Child Location command;

Change Child Position command;

Change Soft Key Mask command;

Get Attribute Value message (VT version 4 and later).

Alarm Mask

Table B.5 — Alarm Mask events

mask is changed for

the Working Set or
the Working Set is

Mask.

Event Caused by VT behaviour Message

On Show Both the Alarm Fill area with background colour. Draw child VT Status message
Mask and its objects in the order they are listed in the Alarm
Working Set Mask object. Show the associated Soft Key
become active. Mask.

On Hide Either the active Hide associated Soft Key Mask of this Alarm
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Event Caused by VT behaviour Message
deactivated.
On Refresh Any action that Redraw objects in the Alarm Mask that have
causes a show or become corrupted.
hide on a child, —
grandchild etc
object.
On Change Change If the Alarm Mask is visible, fill area with Change Background Colour
Background Background Colour |background colour and draw child objects in the |response
Colour command order they are listed.
On Change(l Change Child Draw child object at current location in Change Child Location resﬂuonse
Child Locatign | Location command |background colour to erase it. Refresh Alarm
Mask (to redraw child object or objects).
On Change Change Child Draw child object at current location in Change Child-Pesition resgonse
Child Positign Position command | background colour to erase it. Refresh Alarm
Mask (to redraw child object or objects).
On Change Change Priority If this is the current mask in this Working Set Change Priority response
Priority command then reevaluate alarm priorities as follows
a) If this Alarm Mask is visible and it is no
longer the highest priority alarm then deactivate
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 alarmithen
deactivate the current Working Séet and activate
this WS.
On Change poft [ Change Soft Key If the Alarm Mask is visible;*hide event on the Change Soft Key Mask response.
Key Mask Mask command current Soft Key Mask.and a show event on the |If this mask is visible, VT Status
new Soft Key Mask( message.
On Change Change Attribute For behaviour see-other change commands Change Attribute response| If
Attribute command above. change affects visible masks, VT
Status message.
On Pointing Operator touch data [ Pointing Event message
Event press mask
On Pointing Operator touch is - Pointing Event message
Event releage released

84

© ISO 2014 — All rights reserved



https://standardsiso.com/api/?name=6f11751bf6afe4802de6f8a9f217691d

ISO 11783-6:2014(E)

Table B.6 — Alarm Mask 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 uniqu
object pool.

e within the

Type

[0]

Integer

Object Type = Alarm Mask

Background
colour

Integer

0-255

Background colour.

Soft Key Mask

Integer

0-65534,

Obiject ID of a Soft Key Mask associated with

65535

this Alarm Mask. Whenever thi

Alarm Mask is

displayed, the associated. Seft Key Mask is also
displayed. If the NULL s used, there are no

Soft Keys associated-with this
the Soft Key designators shoul

larm Mask and
be cleared.

Prigrity

Integer

0-2

Priority of this"alarm as follows:
0 = High, operator is in danger
machineé malfunction

1 =.Medium, normal alarm, ma
malfunctioning

2= Low, information only

br urgent

hine is

Acqustic signal

Integer

Acoustic signal. 0 = highest prig
1 = medium priority, 2 = lowest
3 = none (silent).

rity,
priority,

Number of
objects to
follpw

Integer

0-255

Number of objects to follow eveg
of these objects is “contained” i
Mask. Each object consists of §
for Object ID and four (4) for log

n if zero. Each
h this Alarm
bytes: two (2)
ation.

Number of
magros to
follpw

Integer

0-255

10

Number of Macro references in
zero. Each Macro reference co
one for event ID and one for Ma
Whenever the indicated event g
associated Macro is executed.

VT version 5 and later: A referg
with 16-bit Object ID shall coun
references within the context of

cluded even if
nsists of 2 bytes:
cro ID.

ccurs, the

nce to a Macro
as 2 macro
this attribute.

Repeat:
{Ohject ID}

Integer

0-65534

11+
object*6

Object ID of an object containe
(See Clause A.1.3 Object relati
objects before listing macros.

l in this mask
bnships). List all

{X location}

Signed
integer

-32768
to
+32767

13+
object*6

Relative X location of the top le
object (relative to the top left co
Alarm Mask).

t corner of the
rner of the

{Y llocation}

Signed

-32768

15+

Relative Y location of the top le

t corner of the

e
T YTl

"
W

+32767

o fok
UUjcLtl U

o b Lealat: dodloo 4 lafi
UUJCLLUTCTIAUVE TU UTC TUP TCIU U

Alarm Mask).

rner of the

Repeat:
{Event ID}

Integer

0-255

11+ (No.

objects
*6)...

(List these after all objects have been listed.)
8-bit Macro Object ID reference: Event ID of
event type that causes this Macro to execute.
16-hit 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

Clause 4.6.22.3)

{Macro ID}

Integer

0-255

12+ (No.

objects

8-bit Macro Object ID reference: Macro ID of

the Macro to execute.
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. Size Range or Record _—
Attribute Name | AID Type (bytes) Value byte Description
*6)... 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 Clause

4.6.22.3)

B.4 Container object

The Contai
container ig
hidden and
assist in deg
and Table B

Allowed Cq

her object is used to group objects for the purpose of moving, hiding or sharing the greu

not a visible object, only a logical grouping of other objects. Unlike masks, containers™cat
shown at run-time under Working Set control. The Container object has defined size-limit

termining when other objects are overlaid with the container. See Table B.7 — Contairer ev

.8 — Container attributes and record format.

mmands:

D. A
be
s to
ENts

Chang
Chang

Chang

Hide/Show Object command;

p Size command;

b Child Location command;

b Child Position command;

Get Attribute Value message (VT version 4 and later).

Table B.7 —+ Container events

(to redraw child object or objects).

Event Caused by VT behaviour Message
On Show Show command on |Draw the contained objects in the order listed. Hide/Show Response but gnly if
this object. Refresh parent mask. triggered by Hide/Show cofnmand
On Hide Hide command on |Redraw the object with the mask’s background | Hide/Show Response but dnly if
this object. colour. Refresh parent mask. triggered by Hide/Show conmand
On Refresh Any action that Redraw objects in the container that have
causes a show-or become corrupted.
hide on & child, —
grandchild etc
object,
On Change Change Child Draw child object at current location in Change Child Location response
Child Locatign~..[Location command |background colour to erase it. Refresh container
oradravw child ohiact or ohiactc)
fo—redraw-child-objest-orobjests)-
On Change Change Child Draw child object at current location in Change Child Position response
Child Position Position command | background colour to erase it. Refresh container

On Change Size

Change Size
command

Draw child objects at current location in
background colour to erase them. Refresh
container (to redraw child object or objects).

Change Size response
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Table B.8 — Container 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 uniqu
object pool.

e within the

Type

[0]

Integer

Object Type = Container

Width

(1]

Integer

0-65535

Maximum width of the container’s area in
pixels. Objects or portions of objects outside

the defined area are clipped.

Heipht

(2]

Integer

0-65535

6-7

Maximum height of the containg
pixels. Objects or portions_0f 0N
the defined area are clipped.

Br's area in
jects outside

Hidpen

(3]

Boolean

Oorl

0 = FALSE, 1 = TRUE) Indicatg
this container apd its child obje
(not displayed)\ (TRUE = Hidde

s whether or not
Cts are hidden

n)

Nurhber of
objécts to
follow

Integer

0-255

Number of abjects to follow evg
of these abjects is “contained” i
Eachiobject consists of 6 bytes
QObject ID and four (4) for locati

n if zero. Each
n this object.
two (2) for

DN,

Nurhber of
magros to
follow

Integer

0-255

10

Number of Macro references in
zero. Each Macro reference co
one for event ID and one for M4
Whenever the indicated event g
associated Macro is executed.
VT version 5 and later: A referg
with 16-bit Object ID shall coun
references within the context of

cluded even if
hsists of 2 bytes:
acro ID.

ccurs, the

nce to a Macro
as 2 macro
this attribute.

Repeat:
{Ofject ID}

Integer

0-65534

11+
object*6

Object ID of an object containe
container (See Clause A.1.3 O

Il in this
bject

relationships). List all objects b¢fore listing

macros.

{X location}

Signed
integer

-32768
to
+32767

13+
object*6

Relative X location of the top le
object (relative to the top left co
Container object).

t corner of the
rner the

{Y location}

Signed
integer

-32768
to
+32767

15+
object*6

Relative Y location of the top le
object (relative to the top left co
Container object).

t corner of the
rner of the

Repeat:
{Event ID}

Integer

0-255

11+ (No.

objects
*6)...

(List these after all objects havg
8-bit Macro Obiject ID referencs
event type that causes this Mag
16-bit Macro Object ID referend
version 5 and later): Event ID o

been listed.)

: Event ID of

ro to execute.

e (only for VT
event type that

causas-thic Macra ta avacuta o

OxFF (see

Clause 4.6.22.3)

{Macro ID}

Integer

0-255

12+ (No.

objects
*6)...

8-bit Macro Object ID reference: Macro ID of

the Macro to execute.

16-hit 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 Clause
4.6.22.3)
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B.5 Soft Key Mask object

The Soft Key Mask is a Container object that contains Key objects, Object Pointer objects, or External Object
Pointer objects. The pointer objects (see Clause 4.6.11.5, 4.6.11.6) can only resolve to a NULL object or a
Key object. Keys are assigned to physical Soft Keys in the order listed. It is allowable for a Soft Key Mask to
contain no Keys in order that all Soft Keys are effectively disabled when this mask is activated. See Table B.9
— Soft Key Mask events and Table B.10 — Soft Key Mask attributes and record format.

A common implementation, which was not clearly defined until VT version 4 and later, is that pointers to the
NULL Obiject ID reserve a Soft Key position (the remaining Soft Keys do not move up and the trailing Soft
Keys can be navigated to). Pointers to NULL that are at the end of the list of Soft Keys shall not be displayed.

They shoulfl not be considered for paging. The paging requirements may be dynamic at run-time basg¢d if

pointer values are changed to and from NULL. (See Clause 4.5.3.5 Navigation among Soft Keys)

Allowed Cq

Chang

Chang

Get Att

mmands:

b Attribute command;

b Background Colour command;

ribute Value message (VT version 4 and later).

Table B.9 — Soft Key Mask events

Event Caused by VT behaviour Message
On Show Show parent Draw child objects in the orderthey are listed in
Alarm/Data Mask or | the Soft Key Mask. .
Change Soft Key
Mask command
On Hide Hide on parent
Alarm/Data Mask or | o
Change Soft Key
Mask command
On Change Change If.the )Soft Key Mask is visible, fill area with Change Background Colour
Background Background Colour_| background colour and draw child objects in the |response
Colour command order they are listed.
On Change Change Attribute For behaviour, see Change Background Colour |Change Attribute response
Attribute command command.
Table B.10 — Soft Key Mask attributes and record format
Attribute Name)| AID Type ,hs‘:fni\ R?,rl.%ior RES?:d Description
P ANSS/ Vo A
Object ID Integer 2 0-65534 1-2 Object identifier. Shall be unique within the
object pool.
Type [0] Integer 1 =4 Object Type = Soft Key Mask
Background 1 Integer 0-255 Background colour. The Key object has its own
colour background colour attribute that overrides this
attribute.
Number of Integer 1 0-255 5 Number of objects to follow even if zero. Each
objects to follow of these objects is “contained” in this Soft Key
Mask.
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. Size Range or | Record o

Attribute Name | AID Type (bytes) Value byte Description

Number of Integer 1 0-255 6 Number of Macro references included even if

macros to follow 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 of this attribute.

Repeat: Integer 2 0-65534 7+ Object ID of an object contained|in this mask

{Oblect ID} object*2... | (See Clause A.1.3 Object relatignships).

Repeat: Integer 1 0-255 7+ (No. |[(List these after all objects,have|been listed.)

{Event ID} objects | 8-bit Macro Object ID\téference:{Event ID of

*2)... event type that causes this Macto 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
Clause4.6.22.3)

{Magro ID} Integer 1 0-255 8+ (No. [8-bit-Macro Object ID reference:Macro ID of the

objects <{}Macro to execute.
*2). 16-bit Macro Object ID reference (only for VT

version 5 and later): Low byte off high byte of
Macro ID of the Macro to execute (see Clause
4.6.22.3)

B.q Key object

The| Key object defines the designator and key code for a Soft Key. Any object located outside of
des|gnator is clipped. See Table B.11 — Key events and Table B.12 — Key attributes and record f

Allqwed Commands:

Change Attribute command;

Change Background-€olour command;
Change Child.kocation command;

Change Child Position command;

Select Input Object commiand (VT version 4 and later);

Table B.11 — Key events

Get Attribute Value message (VT version 4 and later).

a Soft Key

brmat.

Event

Caused by

VT behaviour

Message

On Key Press

Operator pressing
the Soft Key

Soft Key Activation message

On Key Release

Operator releasing

the Soft Key

Soft Key Activation message
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Event Caused by VT behaviour Message

On Change Change If the key is visible, fill area with background Change Background Colour
Background Background Colour |colour and draw child objects in the order they response

Colour command are listed.

On Change Change Child Draw child object at current location in Change Child Location response

Child Location

Location command

background colour to erase it. Refresh Key
Designator (to redraw child object or objects).

On Change Change Child Draw child object at current location in Change Child Position response
Child Position Position command | background colour to erase it. Refresh Key
Designator (to redraw child object or objects)

On Change Change Attribute For behaviour see other change commands Change Attribute respaonse
Attribute command above.
On Input FieJd | Select Input Object | The VT shall provide some way for the operator | Select Input Object résponse or
Selection command or to recognize that the Key object is selected (has |VT Select Input-Object megsage

operator navigates |focus).

to Key object
On Input FieJd | Select Input Object |— Select Input Object responge or
De-selection command or VT.Select Input Object

operator navigates
off Key object

Table B.12 — Key attributes and record format

. , Size Range or Record A

Attribute Ngme | AID Type (bytes) Value byfe Description

Object ID Integer 2 0-65534 1-2 Obiject identifier. Shall be unique within tihe
object pool.

Type [0] Integer =5 Object type = key

Background 1 Integer 0-255 Background colour.

colour

Key code 2 Integer 1 1-255 5 Key code assigned by ECU. VT reports this
code in the Soft Key Activation message
NOTE: Key code zero (0) is reserved for|use for
the ACK means.

Number of Integér 1 0-255 6 Number of objects to follow even if zero. [Each

objects to follow of these objects is “contained” in this object.
Each object consists of 6 bytes: two (2) fpr
object id and four (4) for location.

Number of Integer 1 0-255 7 Number of Macro references included evien if

macros to fojlow zero. Each Macro reference consists of 4 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 0-65534 8+ Object ID of an object contained in this key (See

{Object ID} object*6 |Clause A.1.3 Object relationships). List all
objects before listing macros.

{X Location} Signed 2 — 32768 10+ Relative X location of the top left corner of the

integer to object*6 |object in VT pixels (relative to the top left corner
+ 32767 of the Soft Key designator).
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. Size Range or | Record o
Attribute Name | AID Type (bytes) Value byte Description
{Y Location} Signed 2 -32768 12+ Relative Y location of the top left corner of the
integer to object*6 |object in VT pixels (relative to the top left corner
+32767 of the Soft Key designator).
Repeat: Integer 1 0-255 8+ (No. |[(List these after all objects have been listed.)
{Event ID} objects | 8-bit Macro Object ID reference: Event ID of
*6)... 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 executeor|OxFF (see
Clause 4.6.22.3)
{Magro ID} Integer 1 0-255 9+ (No. [8-bit Macro Object ID reference Macro ID of the
objects | Macro to execute.
*6)...  |16-bit Macro Object-ID reference (only for VT
version 5 and later): Low byte o1l high byte of
Macro ID of'the Macro to execute (see Clause
4.6.22.3)
B.1 Button object
The| Button object defines a button control. This object is intended mainly for VTs with touch sgreens or a
pointing method but shall be supported by all VTs. Alternatively, if a touch screen or a pointing mgthod is not
supported, the VT shall provide a means for navigating to>the Button object (or objects). (See Clause 4.6.17
Opagrator input). The Working Set can determine if thes\AT supports touch screen or pointing devides by using
a Gpt Hardware message. When the Button object is-activated, the VT sends a Button Activation message to
the Working Set Master.
Thel VT shall indicate when a Button is seléeted (has focus), pressed or latched depending on |the options
attripute.
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 de
implement child jobjects. Child objects are clipped to the width and height of the Button
Figure B.1 — Buften examples with border (Options — Bit 5 = FALSE)). The Button Face
smaller (in bath-width and height) than the Button Area, unless the Options - No border bit is s
in which case-the Button Face is extended to be equal to the Button Area.

signer may
Face (see
is 8 pixels
et to TRUE,

The, Button Border is the area which contains the border colour. Presentation of the bq

proprretary (see Figure B. 1 — Button examples wrth border (Options — Brt 5= FALSE)) As

Suppress border brt to TRUE The Button Border may be eIrmrnated by settrng the Optrons -N
to TRUE. See Table B.13 — Button events and Table B.14 — Button attributes and record format.
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a b a b d

Y/ N

[ / i \ / 1 IS N u
SE RATE
I u I —
c c
a) Button Area is b) Button Face is 8 c) Button Face offset d) Objects that do not fit
determined by width pixels smaller in baoth is VT proprietary the Riuitton Face are
and|height attributes width and height (0,0) <= offset <= (8,8) clipped
Figure B.1 — Button examples with border (Options — Bit 5 = FALSE)
/ a b d
"4
. |
c
a) Button Area is b) Button Face is c) Button Face offset d) Objects that do not fit
detgrmined by width equal to Button Area is (0,0) the Button Face are
and|height attributes clipped
Figure B.2 — Button examples no haorder (Options — Bit 5 = TRUE)
Allowed cdmmands:
— EnablefDisable Object command (VI Vversion 4 and later);
— Select Input Object command (VI version 4 and later);
— Changg¢ Background Colour.command;
— Changeg Size command;
— Changg Child L:ocation command,;
— Changg Child Position command;

— Change Attribute command;

— Get Attribute Value message (VT version 4 and later).

Table B.13 — Button events

Event Caused by VT behaviour Message
On Enable Enable/Disable Mark the Button object enabled. If displayed, Enable/Disable Object response
92 © 1SO 2014 — All rights reserved
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Event Caused by VT behaviour Message
command operator can navigate to it.
On Disable Enable/Disable Mark the Button object disabled. Even if Enable/Disable Object response
command displayed, the operator cannot select this object.
VT shall make it clear to the operator that the
Button object is disabled.
On Input Field | Select Input Object | The VT shall provide some way for the operator | Select Input Object response or
Selection command or to recognize that the Button object is selected VT Select Input Object message
operator navigates |(has focus).
to Button object
On |nput Field Select Input Object Select Input Object response or
De-felection command or — VT Select Input*‘Ohjject
operator navigates
off Button object or
as aresult of a
disable event
On Key Press Operator activating |— Button Activation
the Button
On Key Release | Operator releasing |— Button Activation
the Button
On Change Change If the Button is visible, fill area with-background | Change Background Colour
Background Background Colour |colour and draw child objects in the’order they response
Colgur command are listed.
On Change Size | Change Size Draw child objects at currentlocation in Change Size respgnse
command background colour to-erase them. Refresh
parent mask.
On Change Change Child Draw child object’at current location in Change Child Location response

Child Location

Location command

background colour to erase it. Refresh Button (to
redraw child-object or objects).

On Change Change Child Draw, child object at current location in Change Child Position response
Child Position Position command | background colour to erase it. Refresh Button (to
redraw child object or objects).
On Change Change Attribute For behaviour, see other change commands Change Attribute response
Attrjpute command above.
Table B.14 — Button attributes and record format
Size Range or Record _

Attrjbute Name AID Type (bytes) Value byte Description

Objgct ID Integer 2 0-65534 1-2 Object identifier. Shall be unique within the
object pool.

Typk [0] Integer =6 3 Object Type = Button

Width 1 Integer 2 0-65535 4-5 Maximum width of the Button’s area in
pixels.

Height 2 Integer 2 0-65535 6-7 Maximum height of the Button’s area in
pixels.

Background 3 Integer 1 0-255 8 Background colour.

colour

Border colour 4 Integer 1 0-255 9 Border colour.

Key Code Integer 1 0-255 10 Key code assigned by ECU. VT reports
this code in the Button Activation
message.

© 1SO 2014 — All rights reserved

93



https://standardsiso.com/api/?name=6f11751bf6afe4802de6f8a9f217691d

ISO 11783-6:2014(E)

Attribute Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Options

Bitmask

0,1,3%

0-63°

11

TRUE (1) or FALSE (0).

Bit 0 = If TRUE, the Button is “latchable”
and remains pressed until the next
activation. If FALSE, the Button is
momentary.

Bit 1 = Current Button state for latchable
Buttons. O=released, 1=latched. This
attribute is ignored for momentary

Butons.
Bit 2 = Suppress border. If FALSE; VT
draws the proprietary border. i, TRUE ] no
border is ever drawn (evenawhen presged
momentarily or latched) and the area
normally occupied bysthe border is always
transparent.

Bit 3 = Transparent-Background. If
FALSE, the Button’s interior backgroupd
is filled using-the background colour
attribute~If TRUE, the Button's
bacKkground is always transparent and|the
background colour attribute is not useql. b
Bit 4 = Disabled. If FALSE, the Button|is
enabled and can be selected and
activated by the operator. If TRUE, thg
Button is drawn disabled (method
proprietary to VT) and it cannot be
selected or activated by the operator.
Bit 5 = No border. If FALSE, the Buttof
Border area is used by the VT as
described in Bit 2. If TRUE, Bit 2 is
ignored therefore no border is ever drgwn
(even when pressed momentarily or
latched) and the Button Face extends fo
the full Button Area.

Bits 6-7 = reserved, set to O
NOTE: By using a momentary Button, [in
combination with bits 2, 3, and 5 and Ry
modifying the Button appearance in repl
time, a Working Set can create “radio
button” type behaviour between several
Button objects.

Number of
objects to fo

QW.

Integer

0-255

12

Number of objects to follow even if zero.
Each of these objects is “contained” in[this

£ a-bvid

ghieetach-objecteonsisisof-6bytes:
two (2) for Object ID and four (4) for
location.

Number of
macros to follow

Integer

0-255

13

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

94
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. Size Range or Record _
Attribute Name AID Type (bytes) Value byte Description
2 macro references within the context of
this attribute.
Repeat: Integer 2 0-65534 14+ Object ID of an object contained in this
{Object ID} object*6 | Button (See Clause A.1.3 Object
relationships). List all objects before listing
macros.
{X Location} Signed 2 -32768 16+ Relative X location of the top left corner of
integer to object*6 | the object in VT pixels (relative to the top
+32767 left inner corner of the Butten). Objects or
portions of objects outside\thg inner
border are clipped.
{Y Location} Signed 2 -32768 18+ Relative Y location\of the top [eft corner of
integer to object*6 | the object in VA _pixels (relative to the top
+32767 left inner cofner-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 haye been
{Event ID} objects listed.)

*6)... 8-bit Macro Object ID referenge: 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 tq execute or
OxFF (see Clause 4.6.22.3)

{Mdcro ID} Integer 1 0-255 15+ (No. | 8-hit Macro Object ID referenge: Macro ID
objects of the Macro to execute.

*6)... 16-bit Macro Object ID referemce (only for
VT version 5 and later): Low Qyte or high
byte of Macro ID of the Macrg to execute
(see Clause 4.6.22.3)

VT version 3 and prior.
VT version 4 and later
This AID is present in V(T 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 drawn Jaround any
inpltfeld-by-the T

Input Boolean,

Input String object, Input Number and Input List objects have similar relationships, commands and events and
they are listed here. The attributes for each object differ.

Input objects have three states:

a) hidden (not displayed)
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b) shown and enabled (displayed

and able to accept input)

c) shown and disabled (displayed but not able to accept input)

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 — Input events to Table B.20 — Input List

attributes and record format.

Allowed Commands (See Clause B.8.5 for Input List object allowed commands):

NDicabla Ohbhicect comm.

— EnablefBisable-Objectecomma

— Select Input Object command,

— ESC command;

— Change¢ Background Colour command (excluding Input List object);

— Chang¢ Numeric Value command (excluding

— Input String object);

— Changg String Value command (

— Input String object only);
— Changg Attribute command,

— Change Size command,;

— Get Attribute Value message (VT version 4 and later).

Table B.15 — Input events

Event Caused by

\VI’Behaviour

Message

On Refresh See Data Mask
refresh for caused
by conditions

Redraw this object.

Object command

the operator cannot select this object for input.
VT shall make it clear to the operator that the

On Enable Enable/Disable Mark the input object enabled. If displayed, Enable/Disable Object Response
Object'command operator can navigate to it.
On Disable Enable/Disable Mark the input object disabled. Even if displayed, | Enable/Disable Object Response

input field is disabled.

On Input Field | Select Input Object
Selection command or
operator navigates
to input field

The VT shall provide some way for the operator
to recognize that the input field is selected (has
focus).

Select Input Object response or
VT Select Input Object message

On Input Field | Select Input Object
De-selection command or
operator navigates
off input field or as
a result of a disable

Select Input Object response or
VT Select Input Object message

96
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Event Caused by VT Behaviour Message
event
On ESC Operator aborts If the input object is not enabled for real time VT ESC message or ESC
input using ESC editing, then revert the value of the object to the |response
key or Working Set |value before operator began the input . (See (See Clause 4.6.17 Operator
sends an ESC Clause 4.2, data input, real time editing) input)
command Redraw this object. Refresh parent object.
On Change Change If the input field is visible, fill area with Change Background Colour
Background Background Colour |background colour and redraw the object with Response
Colour command the new backaround colour
On Change Change Numeric If input object is displayed, redraw object with Change Numeric\falue response
Valde Value command or |new value. Refresh parent object. or Change S$tring VYalue response
Change String
Value command
On Entry of Operator saving VT updates the Working Set with new value. VT'Change Numelic Value
Valde changes by use of message or VT CHange String
the ENTER means Value message
regardless of
whether or not the
value changed
On Entry of New | Operator saving Working Set is notified by the “On.Entry of value”
Valge changes by use of [event so no additional notification‘is required on
the ENTER means |this event. —
when value has
changed
On Change Change Attribute If field is visible, refresh. Change Attribute response.
Attripute command
On Change Size | Change Size Draw object at-current location in background Change Size respgnse
command colour to erase it. Refresh parent mask.
B.8.2 Input Boolean object
Thel| Input Boolean object is uséd to input a TRUE/FALSE type indication from the operator. This is|a graphical
objgct and the appearance of.the indicator when the value is > 0 is left to the VT, but it shall fit in the square
ared specified by the width attribute. An example of a Boolean input is a checkbox.
When the value is 0;-the object area is the background colour.
When the valueis> 0, the VT draws the indicator using the foreground colour on the background colour.
NOTE VAT Version 3 and prior have a Value range in the set {0, 1} but do not clarify the presentation when the value

is ngt in‘the set {0, 1}, which is possible when using a variable reference. In VT version 4 and later, the TRUH

sho

n-for any value > 0, and the FALSE indication for the value = 0. When the Input Boolean value is cha

indication is
hged, the VT

shal

Indicate the state or the Input boolean 10 the VWWOrking set With a value In the set (U, Lj.

Value 0

Value 1

v
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Table B.16 — Input Boolean attributes and record format

Size

Range or

Record

Attribute Name | AID Type (bytes) Value byte Description

Object ID Integer 2 0-65534 1-2 Obiject identifier. Shall be unique within the
object pool.

Type [0] Integer =7 Object Type = Input Boolean

Background 1 Integer 1 0-255 4 Background colour.

colour

Width 2 Integer 2 0-65535 5-6 Maximum width and height of the input field in
pixels.

Foreground 3 Integer 2 0-65534 7-8 Object ID of a Font Attributes object.to usge for

colour display formatting of this field. The only yseful
attribute is the font colour

Variable 4 Integer 2 0-65534, 9-10 Object ID of a Number Vatiable object injwhich

reference 65535 to store or retrieve the.object’s value. If this
attribute is set to NULL, the value is storgd
directly in the value attribute instead.

Value [5] Integer 1 0, 1-255 11 Value of the ihput field. O for FALSE or > for
TRUE. Usedonly if variable reference atjribute
is NULL«

Enabled 6] Integer 1 Oorl 12 Cufrent state of object.

O\= Disabled, 1 = Enabled

Number of Integer 1 0-255 13 Number of Macro references included even if

macros to fojlow zero. Each Macro reference consists of 4 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 magro
references within the context of this attriute.

Repeat: Integer 1 0-255 14... (List these after all objects have been listed.)

{Event ID} 8-bit Macro Object ID reference: Event IID of
event type that causes this Macro to exegute.
16-bit Macro Object ID reference (only far VT
version 5 and later): Event ID of event type that
causes this Macro to execute or OXFF (s¢e
Clause 4.6.22.3)

{Macro ID} Integer 1 0-255 15... 8-bit Macro Object ID reference: Macro ID of the

Macro to execute.
16-bit Macro Object ID reference (only fo
version 5 and later): Low byte or high byt
Macro ID of the Macro to execute (see C

r VT
e of
ause

IS Yo WaAY

FU.22.0)

a

VT version 4 and later.

B.8.3 Input String object

This object is used to input a character string from the operator. Displayable characters are shown in
Table L.1 — ISO 8859-1 (Latin 1) character set to Table L.7 — WideString minimum character set. Several
special formatting characters are permitted in the
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Input String object value and shall be properly interpreted by the VT, as specified. (See Clause 4.6.19.6 Non-
printing characters in strings)

Table B.17 — Input String attributes and record format

Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Object ID

Integer

2

0-65534

1-2

Obiject identifier. Shall be unique within the object

pool.

Type

0]

Integer

Object Type =

lanut Steinao ohinct
ooty oujeet

Width

Integer

0-65535

Maximum width of the input field'in
or portions of objects outside.the d
clipped.

pixels. Objects
bfined area are

Height

Integer

0-65535

6-7

Maximum height of thésinput field in pixels. Objects

or portions of objettS-outside the d
clipped.

bfined area are

Background
colqur

Integer

0-255

Background-eolour. Used only if thg
bit in theloptions attribute is cleareq
in the‘complete rectangle specified
Height.

e “transparent”
. To be applied
by Width and

Fonf attributes

Integer

0-65534

9-10

Object ID of a Font Attributes objeg
display formatting of this field.

t to use for

Inpdt attributes

Integer

0-65534,
65535

14-12

Object ID of an Input Attributes obj
Input Attributes object to use for ch

validation or NULL for no validation.

A referenced Input Attribute object

bct or extended
practer string

pr Extended

Input Attributes object must be of the same type as

the string value (or String Variable)
must be either an 8-hit string, or a
they are not of the same type no va
performed.

The indicated object and the Value
indicated object is an Input Attribut
the Value is an 8-hit string, or if the
object is an extended input object 3
a WideString.

in that both
\VideString. If
lidation shall be

match if the

bs object and
indicated

nd the Value is

Optlons

Bitmask

13

Logical bits to indicate options. 1 =
Bit 0 = Transparent. If TRUE, the ir]
displayed with background showing
instead of using the background co
Bit 1 = Auto-Wrap. If TRUE, Auto-\j
apply. (See Clause 4.6.19.5 Auto-v
Bit 2 = Wrap on Hyphen. If TRUE,

TRUE.

put field is
through

lour attribute.

Vrapping rules
rap)

Auto-Wrapping

Can occur between a hyphen (ZD1s
following character. (See Clause 4.

and the
6.19.5 Auto-

wrap). Wrap on Hyphen is a modifier to the Auto-
Wrap option and is applied only if the Auto-Wrap
option is TRUE and ignored if the Auto-Wrap

option is FALSE. b

Variable
reference

Integer

0-65534,
65535

14-15

Object ID of a String Variable object in which to

store or retrieve the object’s value.

If this attribute

is set to NULL, the string is stored directly in the
value attribute instead. If this attribute is not NULL
(<= 65534) the Length and Value attributes are not
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Attribute Size Range or | Record o
Name AID Type (bytes) Value byte Description
used.®
Justification 8 Integer 1 0-2° 16 Field justification. Indicates how the text string is
positioned within the field defined by width and
0-15P height. See Clause 4.6.19.1 General
Text justification.
Horizontal Justification Value of Bits 0 — 1
0 = Position Left
1 = Position Middle
2 = Position Right
3 = Reserved
Vertical Justification Value of Bit§2 = 3"
0 = Position Top
1 = Position Middle
2 = Position Bottom
3 = Reserved
During data inputof this object, the VT designer
may choose ta)suppress justification 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 may|be set
to 0 if a variable reference is used. When variable
reference is used, its variable shall not excged 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 variablg
reference attribute is NULL.
This attribute shall have the size indicated hy the
Length attribute — even if a variable referenge is
used. Pad with spaces as necessary to satisfy
length attribute. The text can be either 8-bitfor
WideString (See Clause 4.6.19.7 String endoding).
The string type (8-bit/WideString) shall not e
changed by the VT, however the Working Set may
cause the type to change from an 8-bit Strirjg to a
WideString or vice versa.
Enabled [9]° Integer 1 Oorl Depends |Current state of object. 0 = Disabled, 1 = Ehabled
on size of
value
attribute
Number of Inteqer 1 0-255 Depends | Number of Macro references included evenlif zero.
macros to on size of | Each Macro reference consists of 2 bytes: one for
follow value event ID and one for Macro ID. Whenever the
attribute |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 Depends | (List these after all objects have been listed.)
{Event ID} on size of | 8-hit Macro Object ID reference: Event ID of event
value type that causes this Macro to execute.
100 © 1SO 2014 - All rights reserved
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Attribute Size Range or | Record

Name AID Type (bytes) Value byte Description

attribute | 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 Clause
4.6.22.3)

{Macro ID} Integer 1 0-255 Depends | 8-bit Macro Object ID reference: Macro ID of the
on size of | Macro to execute.

value 16-bit Macro Object ID reference (only for VT
attribute [ version 5 and later): Low byte or high byte of
Macro ID of the Macro to execute (pee Clause
4.6.22.3)

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 shalibe set to 0.

B.8.4 Input Number object

Thig object is used to format, display and change a numeric value based.on a supplied integer vaJue. The VT
shall use the following equation to format the displayed value:

Displayed value = (value attribute + Offset) * Scaling Factor
Depgending on the ‘Options* attribute in Table B.18 — Input*Number attributes and record formal, displayed
valyes are either truncated or rounded to the number(of decimals specified in the ‘Number ¢f decimals'

attripute.

NOTE: The displayed value shall be formatted according to the above equation even if the value is outside[the min/max
valug range.

NOTE: The VT should implement double precision operations to minimize rounding errors.

When the operator presses the Enter means, to close the input object after data input, the VT shall only
accept the new value if the following equations are true:

Scaled max value = (Max value + Offset) * Scaling Factor
Scaled min valueZ=(Min value + Offset) * Scaling Factor
Scaled minwalte <= new value <= Scaled max value

If the above equations are not true the VT shall ignore the Enter means and keep the input objgct 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

NOTE While the operator is not allowed to enter values outside the min/max range, the ECU is allowed to set any
value either by pool upload or by the Change Numeric Value command.
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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

Obiject identifier. Shall be unique within the object
pool.

Type

[0]

Integer

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

6-7

Maximum height of the input field in pixels, Objects
or portions of objects outside the defined\arga are
clipped.

Background
colour

Integer

0-255

Background colour. Used only if the “transparent”
bit in the options attribute is eleared. To be gpplied
in the complete rectangle specified by Width and
Height.

Font attribut

Integer

9-10

Object ID of a Font Attributes object to use fpr
display formatting-of this field.

Options

Bitmask

11

Logical bits to‘indicate options. 1 = TRUE.
Bit 0 = Transparent. If TRUE, the input field
displayed.with background showing through
instead*of using the background colour attrifute.
Bit.l = Display leading zeros. If TRUE, fill left to
width of field with zeros; justification is appli¢d after
filling to the width of the field with zeros.
Bit 2 = Display zero as blank if this bit is TRYUE.
When this option bit is set, a blank field is digplayed
if and only if the displayed value of the objeqt 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 spegified
number of decimals. ¢
NOTE: Designer should account for a unary|minus
sign with respect to leading zeros and the figld
width.

7]

Variable
reference

Integer

0-65534,
65535

12-13

Object ID of a Number Variable object in whjch to
store or retrieve the object’s raw unscaled value. If
this attribute is set to NULL, the value is stofed
directly in the value attribute instead. VT trapsmits

the raw unscaled value to the Working Set.

Value

[14]

Integer

to
2°32-1

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
2°32-1

18-21

Raw minimum value for the input before scaling.
Offset and scaling shall be applied to determine the
actual minimum value.

Max value

Integer

to

22-25

Raw maximum value for the input. Offset and
scaling shall be applied to determine the actual
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Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

2732-1

maximum value.

Offset

Signed
Integer

-2731
to
2731-1

26-29

Offset to be applied to the input value and min/max

values (32-bit signed integer).

Scale

10

Float

30-33

Scale to be applied to the input value and min/max

values.

Number of

11

Integer

34

Specifies number of decimals to dis

decimal noint
L

play after the

decilmnle

Forllnat

12

Boolean

Oorl

35

0 = use fixed format decimal display
1 = use exponential format ([~]&#.1
where n is set by the numher of deq

(#H###.nn)
NE[+/-]##)
imals attribute.

Justification

13

Integer

0-2°

0-15°

36

Field justification. lndicates how

the number is

positioned within“the’ field definei by width and
|

height. See Clause 4.6.19.1 Gener
Text justification.
HorizontalJustification Value of Bitg
0 = Pgsition Left

1 = Poesition Middle

2'=Position Right

3= Reserved

Vertical Justification Value of Bits 2
0 = Position Top

1 = Position Middle

2 = Position Bottom

3 = Reserved

During data input of this object, the
may choose to suppress justificatio
is closed after input .

0-1

|
w
o

VT designer
h until the field

Optlons 2

[15]°

Integer

37

Logical bits to indicate options. 1 =
Bit 0 = Enabled. If TRUE the object
enabled. If FALSE, the object is dis
Bit 1 = real time editing. ®|f TRUE t
be transmitted to the ECU as it is b4
(See Real Time in Clause 4.2).

TRUE.

shall be
abled.

ne value shall
bing changed.

Number of
madros to
follgw

Integer

0-255

38

Number of Macro references includ
Each Macro reference consists of 2
event ID and one for Macro ID. Wh¢
indicated event occurs, the associa
executed.

VT version 5 and later: A reference
16-bit Object ID shall count as 2 mg

ed even if zero.
bytes: one for
bnever the

ed Macro is

to a Macro with
cro references

il +lo + taof ot $hcilon t
VIt T e COTIICAT OT trirS—att riootes

Repeat:
{Event ID}

Integer

0-255

39...

(List these after all objects have been listed.)
8-bit Macro Object ID reference: Event ID of event

type that causes this Macro to exec
16-bit Macro Object ID reference (o

ute.
nly for VT

version 5 and later): Event ID of event type that
causes this Macro to execute or OxFF (see Clause

4.6.22.3)

{Macro ID}

Integer

0-255

40...

8-bit Macro Object ID reference: Macro ID of the

Macro to execute.
16-bit Macro Object ID reference (o

nly for VT

© ISO 2014 — All rights reserved
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e | | e | Sre | Roseer| Reeord |ossoron
version 5 and later): Low byte or high byte of Macro
ID of the Macro to execute (see Clause 4.6.22.3)

& VT version 3 and prior.

® VT Version 4 and later.

c

Prior to VT version 4, the behaviour was undefined.

B.8.5 Inpt

The Input L
object from

The exact

simple impl
list using +
bar for mov|
object is no
only.

This object
the list inde

NOTE
that no item
item, shall ng

The operat@r also shall not be allowed to set the value tg-an invalid index (an index which is greater than

it List nhjm“f

st object is used to show one object out of a set of objects, and to allow operator selection*of
the set. The object to show is determined by the Value attribute or a Variable reference.

mplementation and appearance of the Input List object is proprietary to the VF._Eor exampl
ementation of the Input List object could be to display values as the operator’moves through
- keys. A more complex implementation could be to draw a graphical pop-up list box with a s
ng through the allowable values. In either case, only the current value shallbe displayed when
t open for edit. The width and height attributes define the width and height of the displayed v

is used to select an item from a list of objects. The value trangmitted to the Working Set Mast
k chosen (range 0-254).

h VT version 3 and prior, the behavior with the value 255 was\nhot defined. The value 255 is used to ind
s chosen. The CF may set the value to 255 for this purpose: The operator, in the process of selecting
t be allowed to set the value to 255.

one

e, a
the
croll
this
nlue

Bris

cate
A list

the

number of ftems in the list minus 1). However, if the list references a number variable, then it is possiblg for
that numbef variable to be set by the Working Set orby the operator (by using a different input object) o a
value which is not a valid index for the list.

When a listfitem is an Object Pointer with a value of NULL or is a Container, and the Container is in the hidden
state, it is fonsidered an empty object.<ltywill 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.

When a list|item has an Object JD.of NULL it is considered an invisible object. It does not occupy a positign in
the displaygd 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 shdll not display’ahything for the selected item in the following cases:

— index alue is»255 which means “no item is chosen”

—  index value-is_invalid (gmnfpr 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

Allowed Commands:

Enable

104

/Disable Object command;
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Select Input Object command;

ESC command;

Change Numeric Value command;

Change Attribute command;

Change List Item command,;

Chanaa - Siza cammand:

ISO 11783-6:2014(E)

the ENTER means
regardless of
whether or not the
value (list index)
changed

— AT T O C SO T Tt 1oy
— | Get Attribute Value message (VT version 4 and later).
Table B.19 — Input List events
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. Ji-displayed, Enable/Disable Ohject Response
Object command operator can navigate to it.
On pPisable Enable/Disable Mark the input object disabled. Even if displayed, | Enable/Disable Ohjject Response
Object command the operator cannot seléct this object for input.
VT shall make it clearfo the operator that the
input field is disabled.
On |nput Field | Select Input Object | The VT shall ptovide some way for the operator |VT Select Input Ohject message
Selgction command or to recognizé that the input object is selected (has
operator navigates |focus).
to input object
On |nput Field | Select Input Object
De-gelection command or
operator navigates)* .
off input objedt or VT Select Input Oljject message
as a result ofja
disable event
On ESC Operator aborts If the input object is not enabled for real time VT ESC message pr ESC
input'using ESC editing, then revert the value of the object to the |response
key or Working Set |value before operator began the input . (See (See Clause 4.6.1] Operator
sends an ESC Clause 4.2 section Real Time ) input)
command Redraw this object. Refresh parent object.
On Change Change Numeric If input object is displayed, redraw object with Change Numeric \falue response
Val C ‘V’G:UC CuItirial IL: (tU cww VG:UC. Rcfl CD:I palm It UIUijt.
change the list
index)
On Entry of Operator saving VT updates the Working Set with new value VT Change Numeric Value
Value changes by use of message

On Entry of New

Operator saving

Working Set is notified by the “On Entry of value”

© ISO 2014 — All rights reserved
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Event Caused by VT behaviour Message

Value changes by use of |event so no additional natification is required on
the ENTER means |this event.

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 Draw object at current location in background Change Size response
command colour to erase it. Refresh parent mask.
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Table B.20 — Input List attributes and record format

Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Object ID

Integer

2

0-65534

1-2

Obiject identifier. Shall be unique within the object

pool.

Type

[0]

Integer

=10

Object Type = Input List

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

6-7

Maximum height of the input field.in pixels. Objects

or portions of objects outside.the’d
clipped.

pfined area are

Variable
refefence

Integer

0-65534,
65535

8-9

Object ID of a Number Variable ob
store or retrieve the-object’s value.
is set to NULL, the\value is stored
value attributeninstead.

ect in which to
If this attribute
Hirectly in the

Valje

[4]

Integer

0-254, 255

10

Selected list index of this object. U
variable réference attribute is NULI]

sed only if
L. The current

list item chosen or 255 to indicate no item is

chosen. The first item is at index z4

ro (0).

Number of list
itens

Integer

0-255

11

Number of object references to foll

bw. The size of

the list can never exceed this number and this

attribute cannot be changed.

Optlons

5]

Integer

12

Logical bits to indicate options. 1 =
Bit 0 = Enabled. If TRUE the objec
enabled. If FALSE, the object is dig
Bit 1 = real time editing. ®|f TRUE

be transmitted to the ECU as itis b

(See Real Time in Clause 4.2)

TRUE.

shall be
abled.

he value shall
eing changed.

Number of
magros to
follqw

Integer

0-255

13

Number of Macro references inclug
Each Macro reference consists of 2
event ID and one for Macro ID. Wh
indicated event occurs, the associg
executed.
VT version 5 and later: A referencg
with 16-bit Object ID shall count as|
references within the context of this

ed even if zero.
bytes: one for

enever the

ted Macro is

to a Macro
2 macro
attribute.

Repeat:
{Oblect ID}

Integer

0-65534,
65535

14+
object*2

These objects make up the list. NU
placeholder (invisible object). (See
Obiject relationships). The Change
command allows objects to be repl
removed.

LL is a no-item
Clause A.1.3
List Item

aced or

A A (D]

Ll

{Event ID}

Lat
mnecyci

H

L=5T \I‘IU.
List Iltems
*2)...

il £& Hoola tala o
(Lot thcot Attt allr UJJTULLo TIave U

n 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 for VT
version 5 and later): Event ID of event type that

causes this Macro to execute or 0x
4.6.22.3)

FF (see Clause

{Macro ID}

Integer

0-255

15+ (No.
List Iltems
*2)...

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

© ISO 2014 — All rights reserved

107



https://standardsiso.com/api/?name=6f11751bf6afe4802de6f8a9f217691d

ISO 11783-6:2014(E)

Attribute
Name

AID Type

Record
byte

Size
(bytes)

Range or

Description
Value P

4.6.22.3)

Macro ID of the Macro to execute (see Clause

a

b

VT Version 3 and prior.
VT Version 4 and later.

B.9 Output field objects

B.9.1 Gerneral

There are three types of output field: string, number, and list. They have similar relationships and behavijour,
but have different attributes. See Table B.21 — Output field events to Table B.25 — Output Ljst attributes|and

record formjat.

Allowed Cq

Changg Attribute command;

Changg Size command,;

mmands (See Clause B.9.4 for Output List object allowed commands):
Changg¢ Background Colour command;
Chang¢ Numeric Value command (excluding Output String object);

Changeg String Value command (Output String object only);

Get Attribute Value message (VT version 4 and later).

Table B.21 — Output field events

Event Caused by VTibehaviour Message
On Refresh See Data Mask Redraw this object.
Refresh for caused —
by conditions
On Change Change If the output field is visible, fill area with Change Background Colour
Background Backgreund Colour |background colour and redraw the object with Response
Colour comimand the new background colour.
On Change Change Numeric If output object is displayed, redraw object with | Change Numeric Value response
Value Value command or |new value. Refresh parent object. or Change String Value regponse
Change String
Value command
On Change Change Attribute If output object is displayed, redraw object with | Change Attribute response
Attribute command new value. Refresh parent object.

On Change Size

Change Size
command

Draw object at current location in background
colour to erase it. Refresh parent mask.

Change Size response

108
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This object is used to output a string of text. Displayable characters are given in Table L.1 — 1SO 8859-1
(Latin 1) character set to Table L.7 — WideString minimum character set. Several special formatting
characters are permitted in the Output String value and shall be properly interpreted by the VT as specified in
Clause 4.6.19.6 Non-printing characters in strings.

Table B.22 — Output String attributes and record format

Attribute

AID
Name

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Object ID Integer

2

0-65534

1-2

Obiject identifier. Shall be unique
pool.

thin the object

Typg [0] Integer

=11

Object Type = Output String

Width 1 Integer

0-65535

Maximum width of theyoutput field i
Objects or portions‘gfyobjects outsi
area are clipped:

h pixels.
He the defined

Height 2 Integer

0-65535

6-7

Maximum height of the output field
Objects gr-portions of objects outsi
area are\Clipped.

in pixels.
He the defined

Background 3
coldur

Integer

0-255

Background colour. Used only if th

b “transparent”

bitin the options attribute is cleared. To be applied

in the complete rectangle specified
Height.

by Width and

Font attributes 4 Integer

9-10

Obiject ID of a Font Attributes objeq
display formatting of this field.

t to use for

Optlons 5 Bitmask

11

Logical bits to indicate options. 1 =
Bit 0 = Transparent. If TRUE, the o

TRUE.
utput field is

displayed with background showing through

instead of using the background cg
Bit 1 = Auto-Wrap. If TRUE, Auto-V
apply. (See Clause 4.6.19.5 Auto-\
Bit 2 = Wrap on Hyphen. If TRUE,
can occur between a hyphen (2D
following character. (See Clause 4
wrap) Wrap on Hyphen is a modifig
Wrap option and is applied only if t
option is TRUE and ignored if the A
option is FALSE.

lour attribute.
Vrapping rules
rap)
Auto-Wrapping
and the
6.19.5 Auto-
r to the Auto-
he Auto-Wrap
uto-Wrap

Variable 6
refefence

Integer

0-65534,
65535

12-13

Obiject ID of a String Variable objeq
retrieve the object’s value. If this at
NULL, the string is stored directly i
attribute instead. If this attribute is

65534) the Length and Value attrib

t from which to
tribute is set to
h the value

hot NULL (<=
utes are not

1
USTU.

Justification 7 Integer

0-2°

0-15°

14

Field justification. Indicates how the text string is
positioned within the field defined by width and
height. See Clause 4.6.19.2 Text justification.
Justification is always done on a graphical (i.e.
pixel) basis. (See Table B.23 — Output Number

attributes and record format)
Horizontal Justification Value of Bit
0 = Position Left

1 = Position Middle

s0-1
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Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

2 = Position Right

3 = Reserved

Vertical Justification Value of Bits 2 — 3 ¢
0 = Position Top

1 = Position Middle

2 = Position Bottom

3 = Reserved

Length

Integer

0-65535

15-16

Maximum fixed length of the output string value in

bytes. This may be set to O If a variable refgrence
is used.

Value

String

Length

17-n

Text string to output in the output field-If Length is
zero, this attribute is excluded from the recqrd.
This attribute shall have the size indicated Qjy the
Length attribute — even if d\variable referenge is
used. Pad with spaces,as\necessary to satigfy
length attribute. May-also contain formatting codes
as described abagve:
The text string.can be 8-bit or WideString ($ee
Clause 4.6.19.7 String encoding).
The Working Set may cause the type to change
from<an 8-bit String to a WideString or vice jersa.

Number of
macros to
follow

Integer

0-255

Depends
on size of
string

Number of Macro references included even|if zero.
Each Macro reference consists of 2 bytes: ¢ne for
event ID and one for Macro ID. Whenever the
indicated event occurs, the associated Macfo is
executed.
VT version 5 and later: A reference to a Magro
with 16-bit Object ID shall count as 2 macrg
references within the context of this attributg.

Repeat:
{Event ID}

Integer

0:255

Depends
on size of
string

(List these after all objects have been 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 for T
version 5 and later): Event ID of event type [that

causes this Macro to execute or OxFF (see [Clause
4.6.22.3)

{Macro 1D}

Integer

0-255

Depends
on size of
string

8-bit Macro Object ID reference: Macro 1D df the
Macro to execute.
16-hit Macro Object ID reference (only for T
version 5 and later): Low byte or high byte ¢
Macro ID of the Macro to execute (see Clayse
4.6.22.3)

=

a

VT vers
b

c

on 4 and later.

VT version 3 and prior.
For VT version 3 and prior, if the Variable reference is not NULL, the Length attribute shall be set to 0.

B.9.3 Output 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) * Scaling Factor

110
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Depending on the ‘Options’ attribute presented in Table B.23 — Output Number attributes and record format,
displayed values are either truncated or rounded to the number of decimals specified in the ‘Number of
decimals’ attribute.

NOTE

The VT should implement double precision operations to minimize rounding errors.

Table B.23 — Output Number attributes and record format

Attribute Name

AlD

Type

Size

Range or

Record

Description

(DYTES)

value

byTe

Objgct ID

Integer

2

0-65534

1-2

Obiject identifier. Shall be uniqug
object pool.

within the

Type

0]

Integer

=12

Object Type = OutputNumber

Width

Integer

0-65535

Maximum width ofthe output fie
Obijects or portions of objects oy
defined arearare clipped.

d in pixels.
tside the

Height

Integer

0-65535

6-7

Maximum-height of the output fig
Objects’or portions of objects oy
defined area are clipped.

eld in pixels.
tside the

Background
colqur

Integer

0-255

Background colour. Used only if
“transparent” bit in the options a

the
tribute is

cleared. To be applied in the conplete

rectangle specified by Width and

Height.

Fonf attributes

Integer

0-65534

9-10

Object ID of a Font Attributes ob
display formatting of this field.

ject to use for

Optlons

Bitmask

0TF

0-15°

11

Logical bits to indicate options. 1
Bit 0 = Transparent. If TRUE, th
displayed with background show
instead of using the background
attribute.

Bit 1 = Display leading zeros. If
width of field with zeros; justifica
after filling to the width of the fie
Bit 2 = Display zero value as bla|
TRUE. When this option bit is s€
is displayed if and only if the val
is exactly zero.

NOTE: Except when the field is
shall always display at least one|
the decimal point. (examples: 2.
Bit 3 = Truncate. If TRUE the val
truncated to the specified numbg

= TRUE.
b output field is
ing through
colour

IRUE, fill left to
tion is applied
d with zeros.
nk if this bit is
t, a blank field
e of the object

blank, the VT
digit before
P, 0.2)

ue shall be

br of decimals.

Qthenuise it shall be rounded-o

to the

specified number of decimals. be

Variable
reference

Integer

0-65534,
65535

12-13

Object ID of an integer variable object in which
to retrieve the object’s raw unscaled value. If

this attribute is set to NULL, the
retrieved directly from the value

value is
attribute

instead. VT shall scale the value for display.

Value

[12]

Integer

to
2732-1

14-17

Raw unsigned value of the output field before

scaling (unsigned 32-bit integer)

. Used only if

variable reference attribute is NULL. VT shall

scale this value for display.
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Attribute Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Offset

Signed
Integer

-2731
to
2°31-1

18-21

Offset to be applied to the value for display (32-

bit signed integer).

Scale

Float

22-25

Scale to be applied to the value for display.

Number of
decimals

Integer

0-7

26

Specifies number of decimals to display after

the decimal point.

Format

10

Boolean

Oorl

27

0 = use fixed format decimal display (####.nn)

T—=useexponentatformat (=i mE
where n is set by the number of decimalg
attribute).

[T

Justification

11

Integer

0-2°

0-15°

28

Field justification. Indicates haw,the num
positioned within the field defihed by wid
height. See Clause 4.6,49.2 Text justificg
Justification is always'tdone on a graphic
pixel) basis.

Horizontal Justification Value of Bits 0 —

0 = Position. Left

1 = Posjticn)Middle

2 = Pesition Right

3 = Reserved

Vertical Justification Value of Bits 2 — 3 °
0 = Position Top

1 = Position Middle

2 = Position Bottom

3 = Reserved

ber is
h and
tion.

Bl (i.e.

Number of
macros to
follow

Integer

0-255

29

Number of Macro references included eV
zero. Each Macro reference consists of 3
one for event ID and one for Macro ID.
Whenever the indicated event occurs, th
associated Macro is executed.

VT version 5 and later: A reference to a |
with 16-bit Object ID shall count as 2 ma
references within the context of this attril]

en if
bytes:

%

viacro
Cro
ute.

Repeat:
{Event ID}

Integer

0-255

30...

(List these after all objects have been list
8-bit Macro Object ID reference: Event IL
event type that causes this Macro to exe
16-bit Macro Object ID reference (only fo
version 5 and later): Event ID of event ty,

causes this Macro to execute or OXFF (s¢

Clause 4.6.22.3)

ed.)

D of
Cute.
rvT
be that
be

{Macro ID}

Integer

0-255

31...

8-bit Macro Object ID reference: Macro |

D 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 C
4.6.22.3)

lause

a
b

Cc

VT Version 3 and prior.
VT Version 4 and later.
Prior to VT version 4, the behaviour was undefined.
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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)

— |[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 the numeric relationships shown below have been'vjolated

Allgwed Commands:

— |Change Numeric Value command;
— | Change Attribute command,;

— |Change List Item command;

— |Change Size command;

— | Get Attribute Value message (VT version 4 and later).

Table B.24 — Output List events

Event Caused by VT behaviour Message

On Refresh See Data Mask Redraw this object. —
Refresh for caused
by-eonditions

On Change Change Numeric If object is displayed, redraw object with new Change Numeric \falue response
Valle Value command (to |value. Refresh parent object.

change the list

index)
On Change Change Attribute |[If object is visible, refresh. Change Attribute response
Attribute command
On Change Change Size Draw object at current location in background Change Size response
Size command 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
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Attribute AID Type Size Range or Record | Description

name Bytes value byte

Object ID 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.

Variable 3 Integer 2 0-65534, 8-9 Object ID of a Number Variable object from
reference 65535 which to retrieve the object’s valte. If this
attribute is set to NULL, the,value is found
directly in the value attribute“instead.

Value [4] Integer 1 0-254, 255 10 Selected list index of this object. Used only if
variable reference attribute is NULL. The
current list item‘ehosen or 255 to indicate ho
item is chosen. The first item is at index zgro

(0).
Number of Integer 1 0-255 11 Numbgénof object references to follow. The
list items size\of the list can never exceed this number
and this attribute cannot be changed.
Number of Integer 1 0-255 12 Number of Macro references included eveh if
macros to zero. Each Macro reference consists of
follow 2 bytes: one for event ID and one for Macio

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 0-65534, 13+ These objects make up the list. NULL is 4
{Object ID} 65535 object* | no-item placeholder (invisible object). (Se¢
2 Clause A.1.3 Object relationships)
The Change List Item command allows
objects to be replaced or removed.
Repeat: Integer 1 0-255 13+ (No. | (List these after all objects have been listed.)
{Event ID} List Items | 8-bit Macro Object ID reference: Event ID jof
*2)... event type that causes this Macro to execlte.

16-bit Macro Object ID reference (only for VT
version 5 and later): Event ID of event typg
that causes this Macro to execute or OxFF

{see-Clatse4-6-22-3)

{Macro ID} Integer 1 0-255 14+ (No. | 8-bit Macro Object ID reference: Macro ID of
List Items | the Macro to execute.

*2)... 16-hit 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
Clause 4.6.22.3)
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B.1

0Output shape objects

B.10.1 General

ISO 11783-6:2014(E)

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 are always drawn using
a square “paintbrush”, with the actual point being in the upper left corner of the paintbrush. The width of the
paintbrush is given by the line width attribute. The endpoint is relative to the X-Y start location attributes in the
parent object. See Figure B.4 — Output Line object showing start and end points using different brush sizes to
Figure B.8 — Output Polygon types and Table B.26 — Output Line events to Table B.32 — Output Polygon
evepts

B.1
Thig

Allg

0.2 Output Line object

wed Commands:
Change End Point command;
Change Attribute command;

Change Size command;

Get Attribute Value message (VT version 4 and later).

object outputs a line shape. The starting point for the line is found in the parent object.

[0]

e
RN |
' \ |
asEishs, =l
Af _‘E.g /'h Al
Key.
Symbol Width Height Direction Attribute: Line Width
a 8 8 0 1
b 9 9 0 2
C 9 9 1 2
d 2 9 0 2
e 1 10 0 3
f 1 1 Any >=1
g 2 2 Any >=2
h 9 2 0 2
i 10 2 0 3

Figure B.4 — Output Line object showing start and end points using different brush sizes
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Table B.26 — Output Line events

Event

Caused by

VT behaviour

Message

On Refresh

See Data Mask
Refresh for caused
by conditions

Redraw this object.

On Change End

Point

Change End Point
command

Redraw this object. Refresh parent mask.

Change End Point Response

On Change
Attribute

Change Attribute
command

Redraw this object. Refresh parent mask.

Change Attribute response

On Change

Size

Change Size
command

Draw object at current location in background
colour to erase it. Refresh parent mask.

Change Size response

Table B.27 — Output Line attributes and record format

Attribute N4

me

Aid Type

Size
(bytes)

Range or
Value

Record
byte

Description

Object ID

Integer

2 0-65534

1-2

Object identifiernShall be unique within tihe
object pool!

Type

[0] Integer

=13

ObjectType = Output line

Line attributg¢s

1 Integer

2 0-65534

ObjeetAD of a Line Attributes object to uge for
theline attributes.

Width

2 Integer

2 0-65535

Width in pixels of an enclosing virtual
rectangle.

NOTE: X position plus Width — 1 and Y gosition
plus Height — 1 define the clipping limits.

Height

3 Integer

2 0-65535

Height in pixels of an enclosing virtual
rectangle.

NOTE: X position plus Width — 1 and Y gosition
plus Height — 1 define the clipping limits.

Line Directio

=]

4 Integer

1 Oor1l

10

0 = Line is drawn from top left to bottom
enclosing virtual rectangle

ight of

StartX = X position of this object
StartY =Y position of this object
EndX = StartX + Width - Line Width
EndY = StartY + Height - Line Width
Note: if EndX < StartX then EndX = StarfX
Note: if EndY < StartY then EndY = StartY

1 = Line is drawn from bottom left to top
enclosing virtual rectangle

ight of

StartX = X Position of this object

StartY =Y Position of this object + Height - Line
Width

EndX = StartX + Width - Line Width

EndY =Y Position of this object

Note: if EndX < StartX then EndX = StartX
Note: if StartY < EndY then StartY = EndY

See Figure B.4 — Output Line object showing
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Attribute Name

Aid

Type

Size
(bytes)

Range or
Value

Record
byte

Description

start and end points using different brush sizes
for examples of start and end points and line

width.

Number of

mac

ros to follow

Integer

0-255

11

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 refere
with 16-bit Object ID shall count
references within the context of

ce to a Macro
as 2 macro
his attribute.

Rep

eat:

{Event ID}

Integer

0-255

12...

(List these after all objects have
8-bit Macro Obijeet ID reference:
event type that causes this Maci
16-hit Macro.Object ID referencq
version 5and later): Event ID of
caus€s-this Macro to execute or
Clause 4.6.22.3)

been listed.)
Event ID of

0 to execute.
(only for VT

event type that

OxFF (see

{Ma

cro 1D}

Integer

0-255

13...

8-bit Macro Object ID reference:
Macro to execute.

16-hit Macro Object ID referencq
version 5 and later): Low byte o

Macro ID of the

(only for VT
high byte of

Macro ID of the Macro to execute (see Clause

4.6.22.3)
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B.10.3 Output Rectangle object

This object outputs a rectangle shape. See Figure B.5 — Output Rectangle object showing end points using
different brush sizes.

Allowed Commands:

— Change Size command,

— Change Attribute command;
— Get Attfibute Value message (VT version 4 and later).
H
H
N
A
1
‘ A\(}\ .
Figure B.5 — Output Rectangle object showing end points using different brush sizes
Table Bi28 — Output Rectangle Events
Event Caused by VT behaviour Message
On Refresh See Data Mask Redraw this object.
Refresh for caused —
by conditions
On Change Bize [ Change Size Draw object at current location in background Change Size response
compand colour to erase it. Refresh parent mask.
On Change Change Attribute Redraw this object, refresh parent mask. Change Attribute response
Attribute command
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Table B.29 — Output Rectangle attributes and record format

-6:2014(E)

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

=14

Object Type = Output Rectangle

Line attributes

Integer

0-65534

Object ID of a Line Attributes object to use for

the Line Attributes.

Width

Integer

0-65535

Width in pixels.

(StartX, StartY) to (StartX + Wid
Height — 1) inclusive defines\the
clipping limits when drawing this
Endpoint can be calculated as f
EndPointX = StartX* Width — L
EndPointY = StartY + Height — |
See FigurerB.5 — Output Recta
showing end points using differg
for an-example of start and end
width.

th — 1, StartY +
graphical
object.

bllows:
neWidth

LineWidth

ngle object
nt brush sizes
points and line

Height

Integer

0-65535

8-9

Height in pixels.

(StartX, StartY) to (StartX + Wid
Height — 1) inclusive defines the
clipping limits when drawing this
Endpoint can be calculated as f
EndPointX = StartX + Width — L
EndPointY = StartY + Height — |
See Figure B.5 — Output Recta
showing end points using differg
for an example of start and end
width.

th — 1, StartY +
graphical
object.

bllows:
neWidth

LineWidth

ngle object
nt brush sizes
points and line

Line
suppression

Bitmask

0-15

10

Line suppression. These may bd
0 = Closed rectangle

Bit 0 = 1 = Suppress Top Line (9
value)

Bit 1 = 1 = Suppress Right Side
value)

Bit 2 = 1 = Suppress Bottom Lin
value)

Bit 3 = 1 = Suppress Left Side L
value)

NOTE: When drawing a filled re
suppression, only the pixels that

combined.
mallest Y
Line (largest X
b (largest Y
ne (smallest X

ctangle with line
would be on

the border of the rectangle are s

uppressed (not

drawn). See Figure 17 — Rectangle line
suppression and filling examples.
Line width shall be taken into account to know

the width of the border.

Fill attributes

Integer

0-65534,
65535

11-12

Object ID of a Fill Attributes object to use for the

Fill Attributes or NULL for no fill.

Number of
macros to follow

Integer

0-255

13

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
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Attribute Name | AID Type

Size Range or | Record

(bytes) Value byte Description

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:
{Event ID}

Integer 1 0-255 14... (List these after all objects have been 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 for VT

version 5 and later): Event ID of eventitype that
causes this Macro to execute or OXFF.(s¢e
Clause 4.6.22.3)

{Macro ID}

Integer 1 0-255 15... 8-bit Macro Object ID reference? Macro 1D of the
Macro to execute.
16-bit Macro Object IDreference (only far VT
version 5 and later):"L.ow byte or high byte of
Macro ID of the Macro to execute (see Clause
4.6.22.3)

B.10.4 Ouptput Ellipse object

This object
Figure B.6 A

a)T

c) Type

putputs an ellipse or circle shape. Several options are available for modifying the appearance (See
— Output Ellipse object).

> Ad %

ype = 0: Closed ellipse (Fillable) b) Type = 1: Open ellipse (Non-Fillable)
= 2: Closed ellipse segment (Fillable) d) Type = 3: Closed ellipse section (Fillable)

Key

1 startangle
2 endangle

Figure B.6 — Output Ellipse object

Allowed Commands:

— Change Size command;

— Change Attribute command,

— Get Attribute Value message (VT version 4 and later).
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1

& <

Key
1 44°

2 314°

2

a) Correct

Figure B.7 — Output Ellipse object — correct and incorrect rendering

b) Correct

2
2

c) Iheorrect

Special care should be used when drawing an ellipse which is net'a/circle. The drawn angle betwgen the start

and

end angles shall be measured to be accurate. For example, in Figure B.7 — Output Ellipse object —

correct and incorrect rendering, the attributes start angle, «nd angle, and width of all three ellipses are the
sanje. The ellipse on the left is a circle with the height equal to the width, and the ellipses in the cgntre 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 drawi incorrectly using a popular ellipse renderirlg algorithm
that|simply scales the full circle to half height. The. fésult is that the angle of the opening is less thanp 90°.

NOTE Commonly available displays may net-have a square aspect ratio for the pixels. The drawing method

is npt required to compensate for the physical display characteristics.

Table B.30 — Output Ellipse events

Event Caused by VT behaviour Message
On Refresh See Data Mask Redraw this object.
refresh foricaused —
by conditions
On Change Size | Change Size Draw object at current location in background Change Size response
command colour to erase it. Refresh parent mask.
On Change Change Attribute Redraw this object, refresh parent mask. Change Attribute response
Attrjoute command

Table B.s1 — Output Ellipse attributes and record format

. Size Range or | Record _

Attribute 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 =15 3 Object Type = Ellipse

Line attributes 1 Integer 2 0-65534 4-5 Object ID of a Line Attributes object to use for
the Line Attributes.

Width 2 Integer 2 0-65535 6-7 Width in pixels of an enclosing virtual rectangle.
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Attribute Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

(StartX, StartY) to (StartX + Width — 1, StartY +
Height — 1) inclusive defines the graphical
clipping limits when drawing this object.

Height

Integer

0-65535

8-9

Height in pixels of an enclosing virtual
rectangle.

(StartX, StartY) to (StartX + Width — 1, StartY +
Height — 1) inclusive defines the graphical
clipping limits when drawing this object.

Ellipse type

Integer

0-3

10

Type of ellipse (See Figure B.6 — Output
Ellipse object):

0 = Closed Ellipse
1 = Open Ellipse defined by stant/end angles
2 = Closed Ellipse Segment
3 = Closed Ellipse Sectian
NOTE: If type > 0 and start and end angles are
the same, the ellipse is drawn closed.
NOTE: If type.=_closed ellipse segment gnd
start and end angle are the same, a sing|e line
with width = border width shall be drawn ffrom
the_eentre point to the point on the borde]
defined by the start and end angles.

Start angle

Integer

0-180

11

Start angle/2 (in degrees) from positive X axis
counter clockwise (90° is straight up). Start and
end angles define the arc.

End angle

Integer

0-180

12

End angle/2 (in degrees) from positive X|axis
counter clockwise (90° is straight up). Start and
end angles define the arc.

Fill attributeq

Integer

0-65534,
65535

13-14

Obiject ID of a Fill attributes object to use|for the
Fill Attributes or NULL for no fill.

Number of
macros to fol

ow

Integer

0-255

15

Number of Macro references included even if
zero. Each Macro reference consists of 4 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 magro
references within the context of this attriute.

Repeat:
{Event ID}

Integer

0-255

16...

(List these after all objects have been lisfed.)
8-bit Macro Object ID reference: Event IID of

event type that causes this Macro to exegute.
16-bit Macro Object ID reference (only far VT

B-b-andlatar) Evant 1N of avant £

verston-bandHaterEvenrtHb-efeventiype that
causes this Macro to execute or OxFF (see
Clause 4.6.22.3)

{Macro ID}

Integer

0-255

17...

8-bit Macro Obiject 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 Clause
4.6.22.3)
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B.10.5 Output Polygon object

This object outputs a polygon. Four types of polygon are possible: convex, non-convex, complex and open. If
the type is not open, the Working Set shall specify the type of polygon as this could affect the efficiency of the
fill algorithm. If the type is not known, the type should be set to complex since fill algorithms on complex
polygons will work on all three fillable types. The VT designer may also choose to implement only the complex
fill algorithm and ignore the polygon type attribute. The VT shall use the "even-odd" fill rule. The "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 list in the order
given. At least three points are required for a polygon. The point positions are relative to the upper left-hand

cor

the parent object.

If the polygon type is not “OPEN" and the Working Set does not close the polygon, the /A shall a
cloge the polygon by joining the first and last points given.

Sesg

er of the Output Polygon object and the upper left-hand corner of the Output Polygon object is relative to

Figure B.8 — Output Polygon types

a) Convex b) Non-convex c) Complex d) Op

e) Polygon unfilled f) Polygon filled (complex
fill algorithm)

e

11
=

Figure B.8 — Output Polygon types

Allowed Commands:

Change Attribute command;
Change Size command;
Change Polygon Point command;

Change Polygon Scale command;

© 1SO 2014 — All rights reserved
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— Get Attribute Value message (VT version 4 and later).

Table B.32 — Output Polygon events

Event

Caused by

VT behaviour

Message

On Refresh

Change Polygon
Point command

Change Polygon
Scale command

Redraw this object.

Change Polygon Point response

Change Polygon Scale response

Also, see Data
Mask Refresh for
caused by
conditions

On Change
Attribute

Change Attribute
command

Redraw this object, refresh parent mask.

Change Attribute response

On Change

Bize

Change Size
command

Draw object at current location in background
colour to erase it. Refresh parent mask.

Change.Size response

Table B.33 — Output Polygon attributes and record‘format

. , Size Range or | Record -

Attribute Ngme | AID Type (bytes) Value byte Description

Object ID Integer 2 0-65534 1-2 Obiject identifier. Shall be unique within tihe
object pool.

Type [0] Integer =16 3 Object Type = Polygon

Width 1 Integer 0-65535 4-5 Width in pixels of an enclosing virtual regtangle.
(StartX, StartY) to (StartX + Width — 1, SjartY +
Height — 1) inclusive defines the graphical
clipping limits when drawing this object.

Height 2 Integer 2 0-65535 6-7 Height in pixels of an enclosing virtual
rectangle.
(StartX, StartY) to (StartX + Width — 1, SjartY +
Height — 1) inclusive defines the graphical
clipping limits when drawing this object.

Line attributes 3 Integet 2 0-65534 8-9 Object ID of a Line Attributes object to uge for
the Line Attributes.

Fill attributes 4 nteger 2 0-65534, 10-11 Obiject ID of a Fill attributes object to use|for the

65535 Fill Attributes or NULL for no fill.
Polygon type 5 Integer 1 0-3 12 Polygon type. The first three types are ugeful

only if the polygon is to be filled. VT designer
may choose to implement only a complex fill

afgorthmT Since T witt work withat types:
Polygon type can only be changed from open to
not open or from not open to open.

0 = Convex. On any given horizontal line, only
two 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.
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Attribute Name | AID Type (bsyltzees) R?/r;gl;l:aeor RES?erd Description
3 = Open. This type cannot be filled.

Number of Integer 1 3-255 13 Number of points to follow. Each point is

points 4 bytes. At least three (3) points shall be listed
or this object cannot exist.

Number of Integer 1 0-255 14 Number of Macro references included even if

macros to follow 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 countfas 2 macro
references within thelgantext of this attribute.

Repeat: Integer 2 0-65535 | 15+point#* | X value of a pointirelative to the top left corner

{Point X} 4 of the polygon:

{Point Y} Integer 2 0-65535 | 17+point#* | Y value of a point relative to the top left corner

4 of the palygon.
Repeat: Integer 1 0-255 15+(num | (List these after all objects have |been listed.)
{Event ID} points * 1 84pit Macro Object ID reference:|Event ID of
4)... event type that causes this Macio 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
Clause 4.6.22.3)

{Magro ID} Integer 1 0-255 16+(num [ 8-bit Macro Object ID reference:Macro ID of the

points * [ Macro to execute.
4)... 16-bit Macro Object ID referencg (only for VT

version 5 and later): Low byte o
Macro ID of the Macro to execut]
4.6.22.3)

high byte of
e (see Clause

B.11 Output graphic objects

B.1f1.1 General

Thefe are three types_of output graphic object: Output Meter object, Output Linear Bar Graph

Output Arched BarGraph object.

In MT Version-4¥and later, if the minimum value is not less than the maximum value, then the obj
drayvn as if'the value (or target value) is equal to the minimum value and without regard to th
valye. Additionally, if the value (or target value) is less than the minimum, the object shall be dra

valyeAor target value) is equal to the minimum. Likewise, if the value (or target value) is grea
maximum the nh‘inr‘t shall be drawn as if the value (nr target \/:\Illn) is r-\nlllnl tothe maximum

object and

ect shall be
B maximum
wn as if the
er than the

In VT Version 3 and prior, the constraints of minimum, value, target, and maximum were not defined.

B.11.2 Output Meter object

This object is a meter. General appearance is left to the VT but the meter is drawn about a circle enclosed
within a defined square. The indicated angle attributes are computed from the positive X axis in a
mathematically positive direction (anticlockwise). As with all objects, the VT shall take appropriate action when
objects are overlaid so that moving the needle does not corrupt other objects underneath the meter. The
position attribute of the meter (in the parent object) always refers to the upper left corner of the enclosing
square regardless of orientation. This object is drawn transparent so that objects can be placed underneath to
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enhance the appearance. See Figure B.9 — Output Meter object and Figure B.10 — Output Meter object —
examples and Table B.34 — Output Meter events and Table B.35 — Output Meter attributes and record
format.

NOTE 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).

3 1

S

ey
start andle
end ang
needle
arc
ticks (only 2 ticks are shown-for what would be equally spaced from the start angle to the end angle)
Meter oljject cannot exceed/boundaries of enclosing square.

DO WNPRFE X
D

Figure B.9 — Output Meter object

Allowed Commrantts:

— Change Numeric Value command,;
— Change Attribute command;

— Change Size command;

— Get Attribute Value message (VT version 4 and later).
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Table B.34 — Output Meter events

Event Caused by VT behaviour Message
On Refresh See Data Mask Redraw this object.

Refresh for caused —

by conditions

On Change Change Numeric Redraw this object, refresh parent mask. Change Numeric Value response

Value Value command

On Change Change Attribute Redraw this object, refresh parent mask. Change Attribute response

Attribute command

On Change Size | Change Size Draw object at current location in background Change Size response

command colour to erase it. Refresh parent mask.
Table B.35 — Output Meter attributes and record format
Size Range or | Record _

Attrjbute Name | AID Type (bytes) Value byte Description

Object ID Integer 2 0-65534 1-2 Objectidentifier. Shall be uniqug within the
objectpool.

Type [0] Integer 1 =17 3 Object Type = Output Meter

Width 1 Integer 2 0-65535 4-5 Maximum width and height of the enclosing
square in pixels. Meter object cgnnot exceed
the bounds of this imaginary sqyare.

Negdle colour Integer 1 0-255 Needle (indicator) colour.

Borgler colour Integer 1 0-255 Border colour (if drawn).

Arcfand tick Integer 1 0255 meter arc and tick colour (if drawn).

coldur

Optlons 5 Bitmask 1 0-15 9 Logical bits to indicate options. 1 = TRUE.

Bit 0 = Draw Arc

Bit 1 = Draw Border

Bit 2 = Draw Ticks

Bit 3 = Deflection Direction. 0 = From minimum
to maximum, anticlockwise. 1 = From minimum
to maximum, clockwise

Number of ticks 6 Integer 1 0-255 10 Number of ticks to draw about nijeter arc. If one
tick, it is drawn in the middle of the arc. For two
or more ticks a tick is placed at gach end of the
arc and the rest are evenly spaced between
them.

Stait angle 7 Integer 1 0-180 11 Start angle/2 (in degrees) from positive X axis
anticlockwise (90° is straight up). Start and end
angles define the arc If the staril and end
angles are the same the meter’s arc is closed
(360°).

End angle 8 Integer 1 0-180 12 End angle/2 (in degrees) from positive X axis
anticlockwise (90° is straight up). Start and end
angles define the arc. If the start and end
angles are the same the meter’s arc is closed
(360°).

Min value 9 Integer 2 0-65535 13-14 Minimum value. Represents value when needle
is at start of arc.

Max value 10 Integer 2 0-65535 15-16 Maximum value. Represents value when needle
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Attribute Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

is at end of arc.

Variable
reference

11

Integer

0-65534,
65535

17-18

Object ID of a Number Variable object in

which

to retrieve the meter’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
be in the range 0-65535.

shall

Value

[12]

Integer

0-65535

19-20

Current value. Needle position is set by this

value. Used only if variable reference is |

NULL.

Number of
macros to fol

ow

Integer

0-255

21

Number of Macro references included eV
zero. Each Macro reference consists of 3
one for event ID and one for Macro ID.
Whenever the indicated event occurs, th
associated Macro is executed.

VT version 5 and later: A reference to a |
with 16-bit Object ID shall count as 2 ma
references within the context of this attril

en if
bytes:

Macro
Cro
ute.

Repeat:
{Event ID}

Integer

0-255

22...

(List these-after all objects have been list
8-bit Macro Object ID reference: Event IL
event.type that causes this Macro to exe
16-bit Macro Object ID reference (only fo
version 5 and later): Event ID of event ty,
causes this Macro to execute or OxFF (s{
Clause 4.6.22.3)

ed.)

of
Cute.
r VT
De that
be

{Macro ID}

Integer

0-255

23...

8-bit Macro Object ID reference: Macro |
Macro to execute.

16-bit Macro Object ID reference (only fo
version 5 and later): Low byte or high byt
Macro ID of the Macro to execute (see C
4.6.22.3)

D of the

r VT
e of
ause
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AN
N

N\

’ vl

—

/ \
Key
a Needle only.
b Appearance of the Meter.object is at the discretion of the VT designer.

Figure B.10 — Output Meter object — examples

B.1[1:30Output Linear Bar Graph object

\b/’

This object is a linear bar graph or thermometer. Linear bar graphs are defined by an enclosing rectangle in
any one of four orientations. A target value can be optionally marked on the bar graph. The position attribute
of the bar graph (in the parent object) always refers to the upper left corner of the enclosing rectangle

regardless of orientation.
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N

4

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 vdlue

3 minimunp value
4  maximum value

Figure B.11 — Qutput Linear Bar Graph — examples

This object is drawn transparent so that objects can be placed underneath to enhance the appearance. See
Figure B.11 — Output Linear Bar Graph — examples and Table B.36 — Output Linear Bar Graph events and
Table B.37 — Output Linear Bar Graph attributes and record format.

Allowed Commands:

— Change Numeric Value command,;
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— Change Attribute command,

— Change Size command,;

— Get Attribute Value message (VT version 4 and later).

ISO 11783-6:2014(E)

Table B.36 — Output Linear Bar Graph events

Event Caused by VT behaviour Message
On Refresh See Data Mask Redraw this object.

Refresh for caused —

by conditions

On Change Change Numeric Redraw this object, refresh parent mask. Change Numeric \falue response

Valye Value command

On Change Change Attribute Redraw this object, refresh parent mask. €hange Attribute response

Attripute command

On Change Size | Change Size Draw object at current location in background Change Size respgnse

command colour to erase it. Refresh parent mask.
Table B.37 — Output Linear Bar Graph attfibutes and record format
Size Range or | ‘Record o

Attrjbute Name | AID Type (bytes) value byte Description

Object ID Integer 2 0-65534 1-2 Object identifier. Shall be uniqug within the
object pool.

Type [0] Integer 1 =18 3 Object Type = Output Output Lirjear Bar Graph
object

Width 1 Integer 2 0-65535 4-5 Maximum width of the enclosing|rectangle in
pixels. Bar graph cannot exceed the bounds of
this imaginary rectangle.

Height 2 Integer 2 0-65535 6-7 Maximum height of the enclosing rectangle in
pixels. Bar graph cannot exceed the bounds of
this imaginary rectangle.

Colour Integer 1 0-255 Bar graph fill and border colour.

Target line Integer 1 0-255 Target line colour (if drawn).

colqur

Optlons 5 Bitmask 1 0-63 10 Logical bits to indicate which paifts to draw:
1=TRUE
Bit O = Draw border
Bit 1 = Draw target line
Bit 2 = Draw ticks
Bit 3 = Bar graph type. If this bit is FALSE (0),

bar graph is filled. If this bit is TRUE (1), Bar
graph is not filled but rather shows the current
value as a single line at the proper position

within the bar graph.

Orientation and direction of the bar graph:

Bit 4 = Axis orientation. 0 = vertical (increasing
values move parallel to the Y axis with constant
X), 1 = horizontal (increasing values move
parallel to the X axis with constant Y)

© 1SO 2014 — All rights reserved
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Attribute Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Bit 5 = Direction. 0 = Grows negative (left or
down). 1 = Grows positive (right or up).

Number of ticks

Integer

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

0-65535

12-13

Minimum value.

Max value

Integer

0-65535

14-15

Maximum value.

Variable
reference

Integer

0-65534,
65535

16-17

Object ID of a Number Variable object injwhich
to retrieve the bar graph'’s value: Ifthis aftribute
is set to NULL, the value is+etrieved directly

from the value attribute jnstead.
The referenced Number Variable’s value|shall
be in the range 0-65535.

Value

[12]

Integer

0-65535

18-19

Current value. cUsed only if variable refergnce 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
oryalué < Min value, the bar graph is filled or
shown empty and no error is generated Ry the
VT.

Target valueg
variable
reference

10

Integer

0-65534,
65535

20:21

Object ID of a Number Variable object injwhich
to retrieve the bar graph’s target value. If| this

attribute is set to NULL, the target value |s
retrieved directly from the Target value aftribute
instead.
The referenced Number Variable’s value|shall
be in the range 0-65535.

Target valug

11

Integer

0-65535

22-23

Current target value. Used only if Target jvalue
variable Reference attribute is NULL. Tafget

value is displayed as a line on the bar graph to
indicate some target or warning level. If Target
value > Max value or Target value < Min jvalue,
the target line is shown on one of the enis of
the bar graph and no error is generated lpy the
VT.

Number of
macros to fol

ow

Integer

0-255

24

Number of Macro references included even if

zero. Each Macro reference consists of 4 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:
{Event ID}

Integer

0-255

25...

(List these after all objects have been 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 for VT
version 5 and later): Event ID of event type that
causes this Macro to execute or OxXFF (see
Clause 4.6.22.3)
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. Size Range or | Record o
Attribute Name | AID Type (bytes) Value byte Description
{Macro ID} Integer 1 0-255 26... 8-bit Macro Object ID reference: Macro ID of the

Macro to execute.

version 5 and later): Low byte or

4.6.22.3)

16-hit Macro Object ID reference (only for VT

high byte of

Macro ID of the Macro to execute (see Clause

B.1

Thig
an
pos
the
orie
app

AC
heig

width” value for the purpose of drawing this object. The reduced valtie is only to supporting drawin

and

Sesg
eve

1.4 Output Arched Bar Graph object

object is similar in concept to a linear bar graph but appears arched. Arched bar graphs-are g
Dutput Ellipse object enclosed within a defined rectangle. The indicated angles aré~comput
tive X axis in a mathematically positive direction (anticlockwise). The position attribute of the b
parent object) always refers to the upper left-hand corner of the enclosingtrectangle re
htation. This object is drawn transparent so that objects can be placed Underneath to e
Parance.

hange Size command can cause the “bar graph width” attribute to equal or exceed one half
ht of the object, however this shall not be cause for pool rejectiony*The VT may reduce the

shall not be stored in the object.

Figure B.12 — Output Arched Bar Graph object — example and Table B.38 — Output Arched
hts and Table B.39 — Output Arched Bar Graph attributes and record format.

rawn about
pd from the
ar graph (in
gardless of
nhhance the

he width or
“bar graph
g the object

Bar Graph
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a
Key
1 startandle 6 (»border
2 endangle 7.~ bar graph width
3 value a Enclosing rectangle. Bar graph cannot exceed
4 maximum value boundaries of this rectangle.
5 minimunp value b In this example, bar graph deflection is clockwise

¢ Visual elements outside the range of start angle to gnd
angle are shown for clarity, but would not be drawm

Figure B.12 &)Output Arched Bar Graph object — example
Allowed C¢mmands:

— Changé Numeric Value.command,;

— Changg Attributé,. command,

— Changg Size'‘command,;

— Get Attribute Value message (VT version 4 and later).

Table B.38 — Output Arched Bar Graph events

Event Caused by VT behaviour Message

On Refresh See Data Mask Redraw this object.
Refresh for caused —
by conditions
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Event Caused by VT behaviour Message

On Change Change Numeric Redraw this object, refresh parent mask. Change Numeric Value response

Value Value command

On Change Change Attribute Redraw this object, refresh parent mask. Change Attribute response

Attribute command

On Change Size | Change Size Draw object at current location in background Change Size response
command colour to erase it. Refresh parent mask.

Tahla }
oo W@—Wm

Attribute Name

AID Type

Size
(bytes)

Range or
Value

Record
byte

Description

Object ID

Integer

2

0-65534

1-2

Object identifier. Shall\be uniqug
object pool.

within the

Type

[0] Integer

=19

Object Type =Output Arched B4

\r Graph

Width

1 Integer

0-65535

Maximum-width of the enclosing
pixelsC_Bar graph cannot exceed
this.imaginary rectangle.

rectangle in
the bounds of

Height

2 Integer

0-65535

6-7

Maximum height of the enclosin
pixels. Bar graph cannot exceed
this imaginary rectangle.

) rectangle in
the bounds of

Colur

Integer

0-255

Bar graph fill and border colour.

Target line
colqur

Integer

0-255

Target line colour (if drawn).

Optlons

5 Bitmask

0-3%

10

Logical bits to indicate which pa
1=TRUE.

Bit 0 = Draw border

Bit 1 = Draw a target line

Bit 2 = Undefined, set to O recon
Bit 3 = bar graph type. If this bit
bar graph is filled. If this bit is TH
graph is not filled but rather sho
value as a single line at the prop
within the bar graph.

Bit 4 = Deflection of the bar grag
arc. 0 = anticlockwise and 1 = cl

ts to draw.

mended

s FALSE (0),
UE (1), the bar
vs the current
er position

h around the
bckwise

Stait angle

6 Integer

0-180

11

Start angle/2 (in degrees) from g
anticlockwise (90° is straight up
angles define the arc. If the start
angles are the same, the bar grg
closed (360°).

ositive X axis

. Start and end
and end

ph's arc is

End-angte

-

Lok
Mneyci

H

= (] l 1oL (| A4
Crtangrerz(raegrees) mromp

anticlockwise (90° is straight up)

sitive X axis
. Start and end

angles define the arc. If the start and end
angles are the same, the bar graph’s arc is

closed (360°).

Bar graph width

8 Integer

0-65535

13-14

Bar graph width in pixels. Bar graph width
should be less than half the total width, or less
than half the total height, whichever is least.

(See Figure B.12 — Output Arched Bar Graph

object — example)

Min value

9 Integer

0-65535

15-16

Minimum value.
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Attribute Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Max value

10

Integer

0-65535

17-18

Maximum value.

Variable
reference

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.

Value

[14]

lnteger
=5

0-65535

21-22

Current value Used only if variable Reference

attribute is NULL. Bar graph fills or moyeg,
depending on bar graph type, to aspoint
calculated from this value and njin/max values.
If value > Max value or value <Min valug, the

bar graph is filled or shown empty and n¢ error
is generated by the VT

Target valueg
variable
reference

12

Integer

0-65534,
65535

23-24

Object ID of a Number Variable object injwhich
to retrieve the bdr graph’s target value. If| this

attribute is settO)NULL, the target value |s
retrieved directly from the Target value aftribute
instead:
The teferenced Number Variable’s value|shall
bein the range 0-65535.

Target valug

13

Integer

0-65535

25-26

Current target value. Used only if target yalue
variable Reference attribute is NULL. Tafget
value is displayed as a line on the bar graph to
indicate some target or warning level. If Target
value > Max value or Target value < Min jvalue,
the target line is shown on one of the enis of
the bar graph and no error is generated lpy the
VT.

Number of
macros to fo

low

Integer

0-255

27

Number of Macro references included even if
zero. Each Macro reference consists of 3 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 magro
references within the context of this attriute.

Repeat:
{Event ID}

Integer

0-255

28...

(List these after all objects have been lisfed.)
8-bit Macro Object ID reference: Event IID of
event type that causes this Macro to exegute.
16-bit Macro Object ID reference (only far VT
version 5 and later): Event ID of event type that

Causes this Macro to execute or OXFF (see
Clause 4.6.22.3)

{Macro ID}

Integer

0-255

29...

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 Clause
4.6.22.3)
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B.12Picture 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 — Picture Graphic events and

Table B.41 — Picture Graphic attributes and record format.

Allowed Command:

P f‘hangn Attribute anmand;

— | Get Attribute Value message (VT version 4 and later).

Table B.40 — Picture Graphic events

Event Caused by VT behaviour Message
On Refresh A change in the Redraw this object.

Opaque/Transparen

t or the Flashing

Option bits —

Also see Data Mask
Refresh for caused
by conditions

On Change Change Attribute Redraw this object, refresh parent mask. Change Attribute response
Attripute command

Table B.41 — Picture-Graphic attributes and record format

Size Range or | Record

Attrjbute Name | AID Type (bytes) Value byte

Description

Object ID Integer. 2 0-65534 1-2 Object identifier. Shall be uniqug within the
object pool.

Typpe [0] Integer 1 =20 3 Object Type = Picture Graphic

Width 1 Integer 2 0-65535 4-5 Target width in pixels of the pictlire graphic. The
height of the picture graphic is cglculated from
the Actual width/Height and this fattribute to
keep the same aspect and avoid distortion.

Actdal width [4] Integer 2 0-65535 6-7 Actual width in pixels of the pictyre graphic raw
data. VT shall scale the graphic fo the size
given by the width attribute.

L=l

Abt (1: : ICiU: It <] ;I ItCUCI

P =Y

Acturat :lcigilt 17 pi)\c:a of-the piL,L re graphic raw
data. VT shall scale the graphic to the size
given by the width attribute.

N
d

i
e
d
d
¢
d
(IJJ
@

Format [6] Integer 1 0-2 10 Picture graphic 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
nibble (4 bits) represents a colour palette index
of 0 through 15.

2 = 8 bit colour; 1 colour pixel per byte. Each
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Size

AID (bytes)

Attribute Name Type

Range or
Value

Record
byte

Description

byte represents a colour palette index of 0
through 255.

See Table A.4 — Standard VT RGB colour
palette.

Options 2 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 colpur of
the background or objects underneath 'th|s
picture graphic instead.
Bit 1: 0 = Normal, 1 = Flashing-Flash styje and
rate determined by VT design’
Bit 2: 0 = Raw data, 1 =\Ruh-Length Encpded
data (See Clause B.12:2 Picture Graphiq object
raw data format and compression). This pit
cannot be changed during runtime by Change
Attribute command. (Any change will be |gnored
by the VT

Transpareng
colour

Integer 1

<
w

0-255

12

Pixels-in.the bitmap that have this colour|index
aré€ trahsparent (background shows throdigh).

Number of bytes
in raw data

Integer 4

Oto
2732-1

13-16

Number of bytes in the raw data.

Number of
macros to fo

Integer 1

ow

0-255

L7

Number of Macro references included even if
zero. Each Macro reference consists of 4 bytes:
one for event ID and one for Macro ID.
Whenever the indicated event occurs, thg
associated Macro is executed.
VT version 5 and later: A reference to a Macro
with 16-bit Object ID shall count as 2 magro
references within the context of this attriute.

Repeat:
{raw data}

Integer I

0-255

18...

Raw bytes of graphic data. Bytes shall b¢
interpreted according to the format and gptions
attributes. For an explanation of raw datg
format, (See Clause B.12.2 Picture Graphic
object raw data format and compression
If monochrome bitmap, each byte contaifs the
colour indices for 8 pixels beginning at the left
with the most significant bit.
If 4-bit colour bitmap, each byte contains|the

colour indices for two pixels beginning at{the left
with the most significant nibble.

H-8=bit-cotourbitmap,eachbytecontains the
colour index for one pixel.

Bitmap data is always interpreted left to right,
top to bottom of the display. Unused bits at the
end of a line are ignored.

Repeat:
{Event ID}

Integer 1

0-255

Depends
on size of
bitmap
data

(List these after all objects have been 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 for VT
version 5 and later): Event ID of event type that
causes this Macro to execute or OXFF (see
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Attri

Record
byte

Size
(bytes)

Range or

AID
Value

bute Name Description

Type

Clause 4.6.22.3)

{Macro ID}

0-255 8-bit Macro Object ID reference:

Macro to execute.

Depends
on size of
bitmap
data

Integer

version 5 and later): Low byte or

4.6.22.3)

Macro ID of the

16-hit Macro Object ID reference (only for VT

high byte of

Macro ID of the Macro to execute (see Clause

B.1

The)
dow
unu
unu

Example

filleg
data
sign

If th
sha
ther
Poo

In
recq
sch
ast
cas
cled

The
bytd
repe
tran
vall

The
unc

B.1

2.2 Picture Graphic object raw data format and compression

5ed portion of the byte at the end of each line is filled with pixel values equal 10 zero (0). The
5ed parts of a byte at the end of a line.

e data is longer than expected after all of the rows and columns of pixels have been defined,

bme may be used to compress the picture-graphic data. Care should be taken by Working S¢
his algorithm can actually increase the“size of the picture graphic data when the object is com

a)

pat. For example, for(ayraw data sequence of 0,0,0,0,0,0,3,3,3,1,1,2, the compressed dat
smitted 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

raw data attribute of the Picture Graphic object contains pixel information line bylline, left
nwards. If the width of the object is such that the data does not end evenly at’the end of

If the size of the object is 10 pixels wide by two lines high, the format is monochrome and
with white coloured pixels. The unused 6 bits in the second byte of eachdine“would be filled with zerg
would be FF16,C016,FF16,C016. Similar logic is applied for four-bit colour graphics where, if the width is g
ficant nibble of the last byte on each line is set to zero.

I ignore all extra data bytes. However, if the data is shaorterthan expected leaving some pixels

o right and
a byte, the
VT ignores

each line is
and the raw
dd, the least

then the VT
undefined,

the VT shall report an error to the Working Set. This error shall be reported with either the End of Object

| response (See Clause C.2.5) or the VT Change Active Mask message (See Clause H.14).
rder to reduce the amount of data transmitted by the Working Set and maintained by t
mmended that the smallest version of a pictdre graphic be transmitted. Therefore, a run-leng
it is recommended that raw data-pe transmitted instead and Bit 2 of the options attribute
red.
compression algorithm is simple and works as follows. Data is transmitted in two-byte pairs
representing the number of times the value byte repeats and the second byte representing
e zero, the second-pyte is ignored.

run-length~algorithm is chosen because picture graphic data can be easily compi
bmpressedin real time without the need for a buffer in the VT.

3Variable objects

he VT it is
th encoding
t designers
plex. In this
e should be

vith the first
he value to
A would be

essed and

B.13.1 General

Variables are used to store a value that can be referenced and used by other objects. There are two types of
variable object: number and string. Variables are referenced only, never directly included as a child in a parent
object. See Table B.42 — Variable events.
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Table B.42 — Variable events

Event Caused by VT behaviour Message
On Change Change Numeric Redraw all objects that are currently displayed Change Numeric Value response
Value Value command or |and reference this object. Refresh parent object. |or Change String Value response

Change String
Value command

B.13.2 Number Variable object

A number Variable holds a 32-bit unsigned integer value. See Table B.43 — Number Variable attribytes|and
record formjat.

Allowed Commands:
— Changé¢ Numeric Value command (Number Variable object only);

— Get Attribute Value message (VT version 4 and later).

Table B.43 — Number Variable attributes and récord format

. , Size Range or | Record _

Attribute Ngme | AID Type (bytes) Value byte BPescription
Object ID Integer 2 0-65534 122 Obiject identifier. Shall be unique within tihe

object pool.
Type [0] Integer 1 =21 3 Object Type = Number Variable
Value [1] Integer 4 0 4-7 32-bit unsigned integer value.

to
2032-1

B.13.3 String Variable object

A String Vdriable holds a fixed length string. Strings shorter than the length attribute should be padded with
space chargcters. The maximum-{ength attribute cannot be changed once the variable has been defined. [See
Table B.44 [— String Variable aftributes and record format.

Allowed Commands:

— Change ‘String Value command (String Variable object only) ;

— Get Attribute Value message (VT version 4 and later).

Table B.44 — String Variable attributes and record format

. Size Range or | Record _—
Attribute Name | AID Type (bytes) Value byte Description

Object ID Integer 2 0-65534 1-2 Obiject identifier. Shall be unique within the
object pool.
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. Size Range or | Record o

Attribute Name | AID Type (bytes) Value byte Description

Type [0] Integer 1 =22 3 Object Type = String Variable

Length Integer 2 0-65535 4-5 Maximum fixed length of the string value in
bytes.

Value String 6... String of characters. Pad with spaces as
necessary to satisfy length attribute.
The text string can be 8-bit or WideString (See
Clause 4.6.19.7 String encoding).
The-AloH Eng—Se(—ean—ea-use—(be;rype to change
from an 8-bit String to a WideStiing or vice
versa.

B.14 Attribute objects

B.14.1 General

Attrjpute objects are used to hold common attributes for other objects. (Attribute objects are referenced only,

never directly included as a child in a parent object. There are four types of attribute object: font, fline, fill and

inpyt. See Table B.45 — Font Attributes events and Table B.46°< Font Attributes attributes |and record

fornmpat.

B.14.2 Font Attributes object

Thig

The
the

use
Fon

object holds attributes related to fonts.

Working Set designer can change the Font Atfributes using either the Change Font Attributeg
Change Attribute command, or by transferring a new object. The designer should be aware
5 of the Change Attribute command may cause the object pool to become invalid (e.g. if the F
t style attributes are changed to a conmibination that the VT does not support). The Change Fo

command,
b that some
nt size and
ht Attributes

conimand may be used to achieve the(desired results without the invalid pool condition.
Allgwed Commands:
— | Change Font Attributes cemmand;
— | Change Attribute-command,;
— | Get Attribute\Walue message (VT version 4 and later).
Table B.45 — Font Attributes events
Event Caused by VT behaviour Message
On Change Change Font Redraw all objects that are currently displayed Change Font Attributes response
Font Attributes | Attributes command | and reference this object. Refresh parent object.
On Change Change Attribute Redraw all objects that are currently displayed Change Attribute response
Attribute command and reference this object. Refresh parent object.

© 1SO 2014 — All rights reserved
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Table B.46 — Font Attributes attributes and record format

Size Range or | Record

Attribute 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 =23 3 Object Type = Font Attributes

Font colour 1 Integer 1 0-255 4 Text colour.

Font size 2 Integer 1 0-14% 5 Font size
If Non-Proportional Font (refer to Font style bit
0-14 or 7)
8- N°¢ Font size value = pixel width x pixel.height
0=6x8
1=8x8
2=8x12
3=12x16
4=16x16
5=16x24

6 =24x%x32
7=32x32
8=32%48

9 =48.X64
10564 x 64
14 = 64 x 96
12 =96 x 128
13 =128 x128
14 =128 x 192

If Proportional font (refer to font style bit T):
8toN
This attribute represents the height of thg font in
pixels in the range 8 up to and including fhe
value N, where N is the largest supported font
height as identified in this Font size valug of Get
Text Font Data response. Width of each
character is variable. ©

Font type 3 Integer 1 0, 1, 255° 6 0 =1S08859-1 (ISO Latin 1)

1 =1S08859-15 (ISO Latin 9)

0-255° 2 =1S08859-2 (ISO Latin 2)

3 = Reserved

4 = 1S08859-4 (ISO Latin 4) °

5 = 1S08859-5 (Cyrillic)

6 = Reserved

7 =1S08859-7 (Greek) °

8 — 239 Reserved

740 = 754 = Proprietary

255 = Proprietary

If the Font Attributes object applies to a
WideString the Font type is ignored (See Clause
4.6.19.7 String encoding)

Font style 4 Bitmask 1 0-127% 7 Font style. These may be combined.
0 = Normal Text (default)

0-255°¢ Bit0 =1 = Bold

Bit 1 =1 = Crossed Out

Bit 2 = 1 = Underlined
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Size
(bytes)

Range or

AID
Value

Attribute Name Type

Record
byte

Description

Bit 3 =1 = Italic

Bit 4 = 1 = Inverted ‘
Bit 5 = 1 = Flashing between Inverted and styles
set by bits 0-3

Bit 6 = 1 = Flash both the background and the
foreground between Hidden and styles set by
bits 0-4. Bit 6 has priority over bit 5.

In other words, the entire text object is hidden

on the 'hidden’ cycle.
Bit 7 = 1 = Proportional font'rend
is zero, use non-proportional fon|

ering (if this bit
t rendering). ©

Number of 0-255

magros to follow

Integer 1

Number of Macro refekences inc
zero. Each Macroyreference con
one for event,ID\and one for Ma
Whenever the indicated event o
associatéd,Macro is executed.

VT version 5 and later: A referen
with\16-bit Object ID shall count
references within the context of {

uded even if
Sists of 2 bytes:
ro ID.

curs, the

ce to a Macro
as 2 macro
his attribute.

Repeat: 0-255

{Evént ID}

Integer 1

(List these after all objects have
8-bit Macro Object ID reference:
event type that causes this Macr
16-bit Macro Object ID referencs
version 5 and later): Event ID of
causes this Macro to execute or
Clause 4.6.22.3)

been listed.)
Event ID of

o to execute.
(only for VT
event type that
OXFF (see

{Magro ID} Integer 1 0-255

10...

8-bit Macro Object ID reference:
Macro to execute.

16-bit Macro Object ID referencs
version 5 and later): Low byte or
Macro ID of the Macro to execut
4.6.22.3)

Macro ID of the

(only for VT
high byte of
b (see Clause

& VT Version 3 and Prior
F-or version 3 and prior (TS, these font types were undefined
F-or version 4 and later-VTs

nverting is to exchange background and pen colours. The rules for background transparency shall be ap

blied.

B.14.3 LineAttributes object

This
TableB-48
example pattern: 1010....

A a a a

NOTE

Allowed Commands:

Change Line Attributes command;

Change Attribute command;

Get Attribute Value message (VT version 4 and later).

© ISO 2014 — All rights reserved

events and

object holds Line Attributes related to output shape objects. See Table B.47 — Line Attributes

Attribute —

The end point of a line can be calculated, but may not be drawn when the Line Attribute is applied.

143



https://standardsiso.com/api/?name=6f11751bf6afe4802de6f8a9f217691d

ISO 11783-6:2014(E)

Table B.47 — Line Attributes events

Event

Caused by

VT behaviour

Message

On Change Line

Change Line

Redraw all objects that are currently displayed

Change Line Attributes response

Attributes Attributes command | and reference this object. Refresh parent object.
On Change Change Attribute Redraw all objects that are currently displayed Change Attribute response
Attribute command and reference this object. Refresh parent object.

Table B.48 — Line Attributes attributes and record format

Attribute Ngme

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Object ID

Integer

2

0-65534

1-2

Obiject identifier. Shall be-unigue within tihe
object pool.

Type

0]

Integer

=24

Object Type = Line Attributes

Line colour

Integer

0-255

Pen colour.

Line width

Integer

0-255

Pen thickness'in pixels. Lines are drawn |with a
square paintbrush of this size. See
Figure.B.13 — Effect of Line Attribute - example
of same line art with different width

Line art

Bitmask

0-65535

6-7

Bit pattern art for line. Each bit represents a
paintbrush spot. Zero (0) bits are skipped
(background colour) and one (1) bits are|drawn
in the line colour. Each bit is the size 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.14 — Effect of Line Attfibute
— example pattern: 1010...

Number of
macros to fo

ow

Integer

0-255

Number of Macro references included even if
zero. Each Macro reference consists of 3 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 magro
references within the context of this attriute.

Repeat:
{Event ID}

Integer

0-255

(List these after all objects have been lisfed.)

8-bit Macro Object ID reference: Event IIp of
event type that causes this Macro to exegute.

16-bit Macro Object ID reference (only for VT

VETSION 5 ana 1ater) Event 1D o1 event type that
causes this Macro to execute or OxFF (see
Clause 4.6.22.3)

{Macro ID}

Integer

0-255

10...

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 Clause
4.6.22.3)
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Key
Output Line object (width=16, height=1, line attribute: line width=1, line attribute: line art=DC531s)

| ine Attribute binary value superimposed above the rendered Output Line object to show relationship
[Most significant bit of line attribute

|_east significant bit of line attribute

Output Line object (width=32, height =2, line attribute: line width=2, line attribute: line"art=DC531¢)

O Q0O TQ®

Figure B.13 — Effect of Line Attribute - example of same ling-art with different width

a)“More horizontal line B) More vertical line

Figure B.14 — Effect of Line Attribute — example pattern: 1010...

B.1U@Fill Attributes object

This object holds attributes related to filling output shape objects. See Table B.49 — Fill Attributes events and
Table B.50 — Fill Attributes attributes and record format.

Allowed Commands:
— Change Fill Attributes command,
— Change Attribute command;

— Get Attribute Value message (VT version 4 and later).
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Table B.49 — Fill Attributes events

Event

Caused by

VT behaviour

Message

On Change Fill
Attributes

Change Fill

Attributes command

Redraw all objects that are currently displayed
and reference this object. Refresh parent object.

Change Fill Attributes response

On Change
Attribute

Change Attribute

command

Redraw all objects that are currently displayed
and reference this object. Refresh parent object.

Change Attribute response

Table B.50 — Fill Attributes attributes and record format

Attribute Ngme

AID Type

Size
(bytes)

Range or
Value

Record
byte

Description

Object ID

Integer

2

0-65534

1-2

Obiject identifier. Shall be-unique within tihe
object pool.

Type

[0] Integer

=25

Object Type = Fill-Attributes

Fill type

1 Integer

0-3

0 = no fill

1 = fill with_line colour
2 = fill withspecified colour in fill colour aftribute
3 =Afill with pattern given by fill pattern atfribute

Fill colour

2 Integer

0-255

Colour for fill if Fill type = 2. Ignored for &l other
Fill type values.

Fill pattern

3 Integer

0-65534,
65535

Object id of a Picture Graphic object to uge as a
Fill pattern. Ignored if Fill type <> 3. To change
from Fill Type 0, 1 or 2 to Fill Type 3, the
Working Set shall modify the Fill Pattern
attribute first and the Fill Type attribute s¢cond
to avoid errors in the VT. If this order is not
followed, the behavior of the VT cannot ke
predicted and is proprietary. If the Fill Type is 3
and the Fill Pattern attribute is the NULL/] no fill
shall be performed by the VT.
IMPORTANT - In order to simplify monoghrome
and 16-colour VT design, Picture Graphi¢
objects used as a pattern buffer shall haye a
width that is integer divisible by 8 (i.e. thq
pattern cannot end somewhere in the migidle of
a byte).
If this width is not byte divisible, the VT shall
report an error to the Working Set. This grror
shall be reported with either the End of Qbject
Pool response (See Clause C.2.5) or thel VT

Chanaa - Activa Maclk (Saa Clanca L 140\
et e-7Ctrv e Tvretoie T4

v

Number of
macros to follow

Integer

0-255

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 of this attribute.

Repeat:
{Event ID}

Integer

0-255

(List these after all objects have been listed.)
8-bit Macro Object ID reference: Event ID of

146
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Size Range or | Record

Attribute Name | AID Type (bytes) Value byte

Description

event type that causes this Macro to execute.
16-hit 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
Clause 4.6.22.3)

{Macro ID} Integer 1 0-255 10... 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,of high byte of
Macro ID of the Macro to eXecute (see Clause
4.6.22.3)

B.14.5 Input Attributes object
Thig object defines the valid or invalid characters for an

Inpyt String object. The VT shall check this object for valid characters and*hot permit operator entry of invalid
chafacters into the input field. This object is referenced by an

Inpyt String object. See Table B.51 — Input Attributes events and Table B.52 — Input Attributes atfributes and
recqrd format.

If th

D

Inpyt String object which references this object does-hnot contain an 8-bit string, or the

Inpyt String object references a String Variahle“that does not contain an 8-bit string, then no validation shall be
performed.

Allgwed Commands:
— | Change String Value command;

— | Get Attribute Value message (VT version 4 and later).

Table B.51 — Input Attributes events

Event Caused by VT behaviour Message

On Change Change String Redraw all objects that are currently displayed Change String Vallie response

VaIEIe Value command and reference this object. Refresh parent object.
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Table B.52 — Input Attributes attributes and record format

. Size Range or | Record _—
Attribute 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 =26 Object Type = Input Attributes
Validation type [1] Integer 1 0-1 4 0 = valid characters are listed
1 = invalid characters are listed
Length Integer 1 0-255 5 Length of validation string in bytes
The Validation String shall be an 8-bit 'Stfing.
Validation stfing String 6... String containing all valid or invalid chardcter
codes (depends on validation type-attribyte).
Number of Integer 1 0-255 Depends | Number of Macro references.included even if
macros to fojlow on size of |zero. Each Macro reference consists of 4 bytes:
string one for event ID and one*for Macro ID.
Whenever the indicated event occurs, the
associated Maero.is executed.
VT version 5 and later: A reference to a Macro
with 16-bit‘@bject ID shall count as 2 magro
referenees within the context of this attriqute.
Repeat: Integer 1 0-255 Depends | (LiSt these after all objects have been listed.)
{Event ID} on size of |8:bit Macro Object ID reference: Event IIp of
string event type that causes this Macro to exegute.
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 (s¢e
Clause 4.6.22.3)
{Macro ID} Integer 1 0-255 Depends | 8-bit Macro Object ID reference: Macro 1P of the
on size of [ Macro to execute.
string 16-bit Macro Object ID reference (only far VT
version 5 and later): Low byte or high byte of
Macro ID of the Macro to execute (see Clause
4.6.22.3)
B.14.6 Extended Input Attributes object
The Extendled Input Attriblites object, available in VT version 4 and later, defines the valid or inyalid
characters for an
Input Stringl object-The VT shall check this object for valid characters and not permit operator entry of inyalid
characters Inte the input field. This object is referenced by an

Input String object. See Table B.53 — Extended Input Attributes attributes and record format.

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 may include characters which are not supported by the VT. The
VT shall ignore the unsupported characters but still validate against the remaining characters.
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Allowed Command:

— Get Attribute Value message (VT version 4 and later).
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Table B.53 — Extended Input Attributes attributes and record format

. Size Range or | Record _—
Attribute 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 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 code Integer 1 1-17 5 Number of code planes with valid/invalid
planes to follow characters.
For each code plane the plane number|and an
array of character ranges are listed:
Repeat: Integer 1 0-16 6... Code plane to which the  character [ranges
{Code plang] belong.
number} 0 : characters 0000016..QFFFF16
1 : characters 1000046..JFFFF16
2 : characters 2000016..4FFFF15
etc.
{Number of integer 1 1-255 7.. Number of\character ranges. Each character
character range €onsists of two WideChars (first character
ranges to foljow} and.last character where the first chargcter <=
last.character).
Depending on validation type (byte [(4) the
ranges indicate either valid or [ invalid
characters.
Repeat: integer 2 0-65535 8.. First character in the range.
{{First
character}}
{{Last integer 2 0-65535 10.. Last character in the range.
character}}
Example An Extended Input Attribute Object (object id 123446) limiting the input characters to the following ranges:
0004116-0004F 16 ; Code plane 0
0006116-0006F 16 ; Code plane 0
1AB1216-1AB1F5 ; Code plane 1
The opject shall betencoded as follows:
3416, 1216, ; object id
2616, ; Type
0036, ; validation type
0215, ; Two code planes
0036, ; Code plane 0
0216, ; Two character ranges
4116, 0016, 4F16, 0016, ; Range 1
6116, 0016, 6F16, 0016, ; Range 2
0136, ; Code plane 1
0116, ; One character range
1216, AB1g, 1F16, AB1g, ; Range 1
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Refer to clause 4.6.11.5 Object pointer for information on this object. See Table B.54 — Object Pointer events
and Table B.55 — Object Pointer attributes and record format.

Allowed Commands:

Change Numeric Value command;

Get Attribute Value message (VT version 4 and later).

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 \falue response
Valde Value command Refresh the parent object

Table B.55 — Object Pointer attributes and record format

Size Range or | Record o
Attrjbute Name | AID Type (bytes) Value byte Description
Object ID Integer 2 0-65534 12 Object identifier. Shall be uniqug within the
object pool.
Type [0] Integer =27 3 Object Type = Object Pointer object
Valde [1] Integer 2 0-65534, 4-5 Object ID of a referenced object|or the NULL
65535 Object ID.

B.16 Macro object

Magros are used to define a list of-commands that can be referenced by an event or execute|
Exefcute Macro command (on vetsion 4 or later VTs) or the Execute Extended Macro command(g
later VTs). A Macro is défined by a series of one or more command packets. (See Clau

and
Magros)

It is|the Working Set respansibility to ensure that the macros, prior to execution, are consistent wit
(e.g. cannot reference missing objects).

poo

NOTE

Seg Table.B.56 — Macro attributes and record format.

Allgwed Commands:

Cominand packets are defined in Annex F but not all commands are allowed in a Macro.

d using the
n version 5
se 4.6.11.4

h the object

© ISO 2014 — All rights reserved

Execute Macro command (VT version 4 and later);

Get Attribute Value message (VT version 4 and later).

Execute Extended Macro command (VT version 5 and later);
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Table B.56 — Macro attributes and record format

Attribute Name

Record
byte

Size
(bytes)

Range or

AID
Value

Type Description

Object ID

0-255%
0-65534°

Integer 2 1-2

object pool.

Obiject identifier. Shall be unique within the

Type

[0] =28 Object Type = Macro

Integer

Number of bytes

to follow

Integer 0-65535 Number of bytes to follow.

For each command, if the command packet is
less than 8 bytes (e.g. Change String Value

command on a two byte string), the remd
bytes shall be set to FFi6 to pad the [pach
an 8 byte boundary.

ining
etto

Repeat:
{Command}

Command message packets with each p
making up a command. Only)commands
in Annex F are allowed?'Use formats fron
Annex F.

acket
listed
h

a

VT vers|

b VT vers

on 4 and prior
on 5 and later

B.17 Cold

The Colour
the transfor
the colours
background

The object
default Colg
this Workin

The Colour
Colour Map
failure in thq
Colour Mag
object may
colour VT,
indices thar

A typical V
palette. The
indirection 1
presentatio

values [1, O} ..

ur Map object

Map object, optionally available in VT version 4 and later~allows the Working Set designer to

ation of the VT colour index values to the defined RGBwalue. This provides a mechanism w
table can be changed at run-time. A Working SetZin using a few colour objects for var,
s and borders can then easily alter the presentation.

pool may contain more than one Colour Mag-object. After the pool is loaded the VT uses
ur Map. Upon receipt of a valid Select Colpur Map command the VT changes the active palett
) Set. Every object of a Working Set's poolshall be displayed with that Working Set's Colour M

Map object contains the definitions for each of the valid colour index values. Upon selection
, the resulting Colour Map values, shall be valid for the VTs capabilities or the VT will indicate
p Select Colour Map response:mmessage. Therefore, a monochrome VT maintains two entries irf
object, where a 256 colour VYT maintains 256 entries in the Colour Map object. The Colour
have capabilities beyond-the VT (e.g. a 256 entry Colour Map object may be uploaded for
which will only access.indices 0 and 1), but the Colour Map object shall not have fewer cg
the VT capabilities:

[ implementation” defines the default palette as shown in Table A.4 — Standard VT RGB cg
subscript-into this array of values is the colour index. The Colour Map object provides one lev
0 the RGB/table. Figure B.15 — Colour Map object reverses colours — example shows a sarn
N befarerand after colours 0 and 1 have been reversed by selecting a Colour Map object with

7

hlter
here
ous

the
b for
ap.

of a
the
the
Map
A 2-
lour

lour
b| of
nple
the

Allowed Command:

Get Att

152

ribute Value message (VT version 4 and later).
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Linear Bar Graph:
Colour=0
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i

3

Picture Graphic:
Foreground Colour =0
Background Colour =1

00,00,00

Data Mask:
Background Colour =1

FF,FF,FF

Linear Bar Graph:
Colour=0

a)

Default colour map

Picture Graphic:
Foreground Colour =0
Background Colour =1

Data Mask:
Background Colour =1

I

b) Uploaded coleur map

J
00,00,00

FF FF,FF

Key
1 NT colour index 4 R,G,Bvalue
2 [Colour map 5 Example graphic
3 Palette index
Figure B.15 — Colour Map object reverses colours — example
Table B.57 — Colour Map attributes and record format
Size Range or | Record o
Attrjbute Name | AID Type (bytes) Value byte Description
Objgct ID Integer 2 0-65534 1-2 Object identifier. Shall be uniqug within the
object pool.
Typk [0] Integer 1 =39 3 Object Type = Colour Map
Numbenof Integer 2 2, 16, 256 4-5 Indicates the number of Colour Miap entries to

colour Ndexes
to follow

Tollow. Allowable values:
2 for a VT with graphic type 0 (monochrome)
16 for a VT with graphic type 1 (16 colour)

256 for a VT with graphic type 2 (256 colour)

© 1SO 2014 — All rights reserved
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Size Range or | Record

Attribute Name | AID Type (bytes) value byte Description
Colour Map Integer variable 0-255 6-n VT Colour to be shown for VT colour index
values
VT graphic type 0:
length = 2 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 0 - 255
B.18Graphics Context object
The Graphigs Context Object, optionally available in VT version 4 and later, is a bitmap with.& canvas and a
viewport that can be manipulated by the Working Set at run time. The canvas of the object\(the drawing area)
can be chanpged and is remembered by the object even when it is not physically on the screen. In other wdrds,
this object has a memory and the pixels of the canvas persist even when the ohject is removed from| the

display or g
would be U

behind the moving implement image.

The memo
Changes td
defines the
Mask). By ¢
efficiently p
run-time.

The conten
canvas to a|

A single Grjaphics Context command with severalisub-commands is defined to allow simple, consistent

efficient mg
contained W
packet.

The current
it is only ne
below). A ¢
commands
procedural

nother mask is selected. This allows a Working Set to do run-time drawing to the VT screen.
seful for precision farming applications, where, for example, the designer could draw a sy

y required for the object’'s bitmapped contents can be direetly’ calculated from the canvas s

portion of the canvas that is visible and thus the display size of the VT object (i.e. on a [
iInchoring the viewport as a child object in the parent mask or container, it is possible to easily
hn the underlying object contents within the viewport:The size of the viewport can be modifie

ts of this object are never stored by the Store” Version command. Working Sets may copy|
Picture Graphic before storing a version of-the object pool if it is desired to store what was dra

dification of the contents of the graphics Context. The Graphics Context commands can als
ithin a Macro to permit even more-efficient updates. Most commands can be carried by one (

drawing Context, or attributes of the Graphics Context object are always remembered. Therg
cessary to set an attribute“once when it is intended to be used more than once (refer to exan
raphics cursor is defined to indicate the next X/Y location at which to start drawing. Grap
can move the graphics cursor to a new location. Therefore drawing can be thought of as a s§
commands as shewn in Figure B.16 — Example drawing with Graphics Context object.

This
vath

ize.

the canvas size are not permitted unless an entirely new object is uploaded. The “viewport”

Data
and
d at

the
vn.

and
b be
CAN

fore
nple
hics
bt of
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Inst

ructions Graph Result

SET FOREGROUND COLOUR (Colour=0 (black))

SET BACKGROUND COLOUR (Colour=1 (white)) Graph Example

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)
DRAW LINE (Xoff=0, Yoff=20)

DRAW LINE (Xoff=20, Yoff=0)

MO
SET
DRA
DR/
DR/
SET
SET
DR/

VE GRAPHICS CURSOR (Xoff=-20, Yoff=0)
FOREGROUND COLOUR (Colour=12 (red))
AW LINE (Xoff=6, Yoff=-6)
AW LINE (Xoff=8, Yoff=0)
AW LINE (Xoff=6, Yoff=-6)
GRAPHICS CURSOR (X=3, Y=0)
FONT ATTRIBUTES (object id 2000)
AW TEXT (Transparent, 13, "Graph Example")

The)
pos
rem
affe
Con
byte
due

Figure B.16 — Example drawing with Graphics"Context object

Graphics Context object has a transparency option, similar<to the Picture Graphic object. TH
Sible to create graphics ‘layers” by overlaying two or more Graphics Context Objects. This
oval or erasure of certain groups of pixels in the object(s). For example, swath lines could be r
Cted the underlying map image. However, Working Set designers should be cautioned that th
text object will likely allocate significant memory.in the VT (Canvas Width times Canvas Hei
s on a 256 colour VT) and should therefore be@sed sparingly and kept small to avoid rejectior
to memory constraints.

erefore it is
hllows easy
bset without
e Graphics
pjht or more
of the pool
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1 2 3

o\ \
\

5%

3 Graphicg context object (entire graphics context referred to as;the ‘canvas’)

Key
1 Picture draphic object
2 Viewpor

Figure B.17 — Example application of the Graphics Context object and viewport

Allowed C¢mmands
— Graphigs Context command;
— Changg Attribute command;

— Get Attribute Value message (VT version 4 and later).

Table B.58 — Graphics Context events

Event Caused by /T behaviour Messaqe

On Change Attribute Change Attribute command If field is visible, refresh. Change Attribute
response

On Change Background | Change Background Colour Fill the object with the background Change Background

Colour command colour Colour response
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Table B.59 — Graphics Context attributes and record format

Attribute Name | AID Type Size Range or | Record
(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 =36 3 Object Type = Graphics Context Object (version
4 or later VTs only)
Viewport Width Integer 0-32767 4-5 Width of the visible viewport in pixels.
Viewport Height Integer 0 — 32767 6-7 Height of the visible viewport in pixels.
Vieyport X Integer -32768 8-9 X Position of the upper left corngr of the
to viewport relative to the upperleft corner of the
+32767 canvas. The viewport is'not congtrained to the
dimensions of the canvas. O refgrs to the left
most column of the canvas.
Vieyport Y 4 Integer 2 -32768 10-11 Y Position of the'upper left corngr of the
to viewport relative to the upper left corner of the
+32767 canvas.\The viewport is not congtrained to the
dimensions of the canvas. 0 refgrs to the top
mest row of the canvas.
Canyvas Width [5] Integer 0 -32767 12-13 Width of the canvas in pixels.
Canvas Height [6] Integer 0 - 32767 14-15 Height of the canvas in pixels.
Vieywport Zoom 7 Float 4 -32,0to 16~19 | Viewport magnification (See Table F.1 —
+32,0 Graphic command summary).
Graphics Cursor 8 Integer 2 -32768 20-21 X Position of the graphics ‘cursol’ relative to the
X to upper left corner of the canvas. Next pixel will
+32767 be drawn at this location.
Graphics Cursor 9 Integer 2 -32768 22-23 Y Position of the graphics ‘cursor’ relative to the
Y to upper left corner of the canvas. Next pixel will
+32767 be drawn at this location.
For¢ground 10 Integer 1 0-255 24 Foreground colour to use during|drawing when
Colgur options bit 1 is TRUE.
Background 11 Integer 1 0-255 25 Background colour to use during drawing when
Colgur options bit 1 is TRUE. At parsing time, this
object is filled with this background colour.
NOTE: Writing this attribute gt runtime
shall fill this object, effectively erasing any
content.
Fonf Attributes 12 Integer 2 0-65534, 26-27 Object ID of a Font Attributes Object to use for
Objgct 65535 drawing text. Can be set to NULL if text is not
being used.
Ling Attributes 13 Integer 2 0-65534, 28-29 Object ID of a Line Attributes Ohject to use for
Objett 65535 drawimngtimes andtordersor NOLL for line
suppression.
Fill Attributes 14 Integer 2 0-65534, 30-31 Object ID of a Fill Attributes Object to use for
Object 65535 filling objects or NULL for no filling.

© ISO 2014 — All rights reserved
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Attribute Name

AID

Type

Size
(bytes)

Range or
Value

Record
Byte

Description

Format

15

Integer

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

nibble (4 bits) represents a colour palette
of 0 through 15.

index

2 = 8 bit colour; 1 colour pixel per byte. Each

byte represents a colour palette index of
through 255.

See Table A.4 — Standard VT\RGB
palette.

0

colour

Options

16

Bitmask

33

Bit 0: Transparency

0 = Opaque

1 = Transparent. If dpaque, all pixels are
in indicated colodr.\Background objects ¢
show through “f transparent, pixels in thq
bitmap that*have the transparency colou
show the celour of the background or ob
undefheath this object instead.

Bit\1: Colour

0= Use Foreground and Background Co
this object when drawing.

1 = Use Line Colour, Font colour, and Fil
Colour, specified in the Line, Font, and H
attributes when drawing.
Bits 2-7 = reserved, set to 0

drawn
0 not

h

should

ects

lours of

Transpareng
Colour

Integer

0-255

34

Pixels in the bitmap that have this colour

index

are transparent (background shows throdgh). If

opaque, this attribute is ignored.

B.19Win
B.19.1 Ge

The Windo
by the VT 9

If the Wind
other objec
since there

heral

How Mask object

v Mask objectravailable in VT version 4 and later, is a parent and special mask object that is
nly in its User<Layout Data Masks. For details, refer to Clause 4.7.1.2 User-Layout Data Mask.

bw Mask-Window Type is free form (type 0), the Working Set shall scale this object, just as
t, to{the dimensions of the VT's Window Cell. The aspect ratio of a Window Cell is predict
areyalways 12 window cells (2 columns by 6 rows) on each of the VT's User-Layout Data Mg

sed

any
Able
Asks

which, in tu

n, are always TUll mask resoiuton and square. rnererore, e winaow Cell SiZe can be CalCul

from the Data Mask size reported by the VT in the Get Hardware response.

ted

Working Sets can patrticipate 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,;

— Change Child Location command;

158
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Change Child Position command,

Change Attribute command;

Get Attribute Value message (VT version 4 and later).

Table B.60 — Window Mask events

ISO 11783-6:2014(E)

Event Caused by VT behaviour Message
On Bhow A User-Layout Data | Fill area with the User-Layout Data Mask VT On User-Layoyt Hide/Show
Mask containing background colour. Draw child objects in the message with,Sho indicated
this Window Mask | order they are listed in the Window Mask object.
object is displayed
on screen
On Hide A User-Layout Data VT.On User-Layoyt Hide/Show
Mask containing message with Hide indicated
this Window Mask
object is removed
from the screen
On Refresh Any action that Redraw objects in the Window Mask/that have
causes a show or become corrupted.
hide on a child, —
grandchild, object,
etc.
On Change Change If the Window Mask iS.visible and not Change Backgroumnd Colour
Background Background Colour [transparent, fill area‘with background colour and |response
Colgur command draw child objegts’in the order they are listed.
On Change Change Child Draw child Object at current location in User- Change Child Location response
Child Location |Location command | Layoutsmask background colour to erase it.
RefrésiWindow Mask (to redraw child object or
objeéts).
On Change Change Child Draw child object at current location in User- Change Child Position response
Child Position Position command)* | Layout mask background colour to erase it.
Refresh Window Mask (to redraw child object or
objects).
On Change Change Attribute For behaviour see other change commands Change Attribute response
Attribute command above.
© 1SO 2014 — All rights reserved 159
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Table B.61 — Window Mask attributes and record format

Attribute Size Range or | Record

Name AID Type (bytes) Value byte Description

Object ID Integer 2 0-65534 1-2 Obiject 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 O (Free Form).

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 Tygde Integer 1 0-18 6 Window Type (see Clause B.19:2)."The
dimensions listed here are width x height in
window cells.

0 = Free Form

1 = 1x1 Numeric Qutput Value with units
2 = 1x1 Numeric Output Value, no units
3 = 1x1 String, Output Value

4 = 1x1 Numeric Input Value with units

5 = IxI\Numeric Input Value, no units

6 =.1x1 String Input Value

7= 1x1 Horizontal Linear Bar Graph

8 = 1x1 Single Button

9 = 1x1 Double Button

10 = 2x1 Numeric Output Value with units
11 = 2x1 Numeric Output Value, no units
12 = 2x1 String Output Value

13 = 2x1 Numeric Input Value with units
14 = 2x1 Numeric Input Value, no units
15 = 2x1 String Input Value

16 = 2x1 Horizontal Linear Bar Graph

17 = 2x1 Single Button

18 = 2x1 Double Button

Background 1 Integer 1 0-255 7 Background colour.
Colour

Options 2 Integer 1 0-3 8 Option bits:
Bit 0 = Available. If 0 (FALSE) this window fis
not available for use at the present time, eyen
though defined. The VT shall not allow the
operator to map it and if already mapped,
shall blank out the window cell(s) that it
occupies.

Bit 1 = Transparent. If this bitis 1, the
background colour attribute shall not be used
and the Window shall be transparent.

Bits 2-7 = Reserved, set to 0.

Name 3 Integer 2 0-65534 9-10 Obiject ID of an Output String object or an
Object Pointer object that points to an Output
String object that contains the string that
gives a proper name to this object. The VT
may choose to ignore colour and font
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Attribute
Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

information and do its own formatting of the
text. The VT shall use this name in its
proprietary mapping screen. The VT shall be
capable of displaying at least 20 characters.

Window Title

Integer

0-65534,
65535

11-12

Object ID of an Output String object or an
Object Pointer object that points to an Output
String object that contains the string that

supplies window title text. This attr

pe required 1or window types aboy

window type zero, this attribute shpll be set to

the NULL Object ID. For window ty
zero, the VT may choose-tasignorg

font information and do-its own formatting of

the text.

ibute shall
e zero. For

pes above
colour and

Wirjdow Icon

Integer

0-65534,
65535

13-14

Object ID of an'eutput object (as specified in

Table A.2 — Allowed hierarchical
relationships of objects, 'Object Lg

Graphic,Representation’ column) that
contaihs an icon for the window. The VT may

tise this when formatting window t

type zero and may also use it in the

proprietary mapping screen to rep
window. This attribute shall only b
if the window type is zero (0). In al
window types, a window icon obje
supplied.

bel

pes above

esent the

b the NULL
other

Ct shall be

Number of
objegct
refgrences to
follow

Integer

15

The number of objects needed in
Mask is variable and dependent u

window type. This attribute, though redundant

with the window type attribute, alld
future expansion of this object def
helps with parsing.

If the window type is zero (free for
attribute shall be set to 0. For all 0

window types, refer to the tables that follow in

Clause B.19.2.

Each attribute that follows is a two
reference to an object id or the NU
ID.

h Window
bon the

ws for
nition and

M) this

her

tbyte
LL Object

Number of
objects to
follpw

Integer

0-255

16

Number of objects to follow even i
the Window Type attribute is not z
attribute shall be set to 0. Child ob,
only necessary if the Window Typ4

Formm{0)y—Eachof theseobjects s

“contained” in this object. Each object
consists of 6 bytes: two (2) for Object ID and

four (4) for location.

zero. If
ero, this
ects are
b is Free

Number of
macros to
follow

Integer

0-255

17

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 ¢

ount as 2

© ISO 2014 — All rights reserved
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Attribute Size Range or | Record _—
Name AID Type (bytes) Value byte Description
macro references within the context of this
attribute.
Repeat: Integer 2 0-65535 | 18 + num | Object ID of a required object reference for
{Object ID} reference | the given window type (see Clause B.19.2).
d objects | List all objects before listing macros.
*2
Repeat: Integer 2 0-65534 | 18 + num | Object ID of an object contained in this object
{Object ID} reference | (See Clause A.1.3 Object relationships). List
d objects | all objects before listing macros.
* 2+ num
child
objects *
6
{X Location} Signed 2 -32768 | 20 + num | Relative X location of the’top-left corner of the
integer to reference | object (relative to the top left corner the
+32767 | dobjects | container object).
* 2 +
num child
objects *
6
{Y Location} Signed 2 -32768 | 22 + num | Relative Y location of the top left corner of the
integer to reference | object (relative to the top left corner of the
+32767 | d objects [ container object).
* 2 + num
child
objects *
6
Repeat: Integer 1 0-255 18 + num | (List these after all objects have been listed.)
{Event ID} reference | 8-bit Macro Object ID reference: Event ID ¢f
d event type that causes this Macro to execute.
objects*2 | 16-pit Macro Object ID reference (only for YT
+NUM | yersion 5 and later): Event ID of event type)
child that causes this Macro to execute or OxFF
objects*6 | (see Clause 4.6.22.3)
{Macro 1D} Integer 1 0-255 19 + num | 8-bit Macro Object ID reference: Macro ID pf
reference | the Macro to execute.
d 16-bit Macro Object ID reference (only for YT
objects*2 | version 5 and later): Low byte or high byte jof
+ num Macro ID of the Macro to execute (see
child Clause 4.6.22.3)
objects*6
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The Window Mask Type attribute in the Window Mask, along with the object component references in the
object allow the VT to create a uniform look and feel for standardized windows from all Working Sets. In
addition, when the attribute is zero (0 = Free Form) the Working Set may create completely custom
presentation.

B.19.2.1 Free Form Window (0)

Wh
In t

bn the attribute is 0, the Working Set supplies and positions all child objects contained inside
Nis case the Working Set has complete control over the look and feel of the window)and t

rendler the Window Mask exactly as specified by the child objects, position, size, and transparen

of th

e Window Mask object and all other formatting attributes.

he window.
he VT shall
y attributes

© ISO 2014 — All rights reserved
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B.19.2.2  1x1 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
Designator shall be displayed by the VT.
Required t Numeric value and units of measure
be Displaygd
Number of 2
Object
Referenceq
Object #1 — Output Number (for the numeric value)
Referenceq
#2 — Output String (for the units of measure)
(in order)
VT Field Window Title: 11 characters
Lengths
Window Value: 5 characters (including decimal place if needed)
Window Units: 5 characters
VT The VT may format the window as desired;“and may ignore colour and Font
Formatting Attributes in the referenced objects. Field-length shall conform to the above
and Scaling requirements. The VT may scale objects, excluding the Window Icon, if required
or desired.
Working Set The Working Set has no contral over formatting or layout. The Working Set shall
Formatting scale the Window Icon object according to Clause 4.7.15.3.
and Scaling
Example
Layout |
This figure is an example that shows all components of the window. VT designs
control the formatting and layout of this window.
164
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B.19.2.3  1x1 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 window cell.

Window Window Icon, Window Title. While both are optional, at least one of these items

Designator shall be displayed by the VT.

Required to Numeric value

be Displayed

Number of 1

Object

References

Object #1 — Output Number (for the numeric value)

Reference

VT Field Window Title: 11 characters

Lenjgths
Window Value: 11 characters (including decimalplace if needed)

VT The VT may format the window as desired, and may ignore colour and Font

Formatting Attributes in the referenced objects. Field length shall conform to the above

and| Scaling requirements. The VT may scale objectsyexcluding the Window Icon, if required
or desired.

Wofrking Set The Working Set has no control‘over formatting or layout. The Working Set shall

Formatting scale the Window Icon object according to Clause 4.7.15.3.

and| Scaling

Example

Layput
ThisAfigure is an example that shows all components of the window. VT designs
eontrol the formatting and layout of this window.

© ISO 2014 — All rights reserved
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B.19.2.4  1x1 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

Designator shall be displayed by the VT.

Required to String Value

be Displayed

Number of 1

Object

Referenced

Object #1 — Output String (for the string value)

Reference

VT Field Window Title: 11 characters

Lengths
Window Value: 11 characters

VT The VT may format the window as desired, and may ignore colour and Font

Formatting Attributes in the referenced object. Field length shall:¢onform to the above

and Scaling requirements. The VT may scale objects, excluding the Window Icon, if required
or desired.

Working Set The Working Set has no control over formatting or layout. The Working Set shall

Formatting scale the Window Icon object according\to Clause 4.7.15.3.

and Scaling

Example

Layout
This figure is.amexample that shows all components of the window. VT designs
control the_fermatting and layout of this window.

166 © 1SO 2014 — All rights reserved



https://standardsiso.com/api/?name=6f11751bf6afe4802de6f8a9f217691d

ISO 11783-6:2014(E)

B.19.2.5 1x1 Numeric Input Value Window With Units
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
Designator shall be displayed by the VT.
Required to Numeric value and units of measure
be Displayed
Number of 2
Object
References
Object #1 — Input Number (for the numeric value)
References
#2 — Output String (for the units of measure)
(in ¢rder)
VT Field Window Title: 11 characters
Lenjgths
Window Value: 5 characters (including decimal place if needed)
Window Units: 5 characters
VT The VT may format the window as>desired, and may ignore colour and Font
Formatting Attributes in the referenced objects. Field length shall conform to the above
and| Scaling requirements. The VT may scale objects, excluding the Window Icon, if required
or desired.
Working Set The Working Set has.no control over formatting or layout. The Working Set shall
Formatting scale the Window.Icon object according to Clause 4.7.15.3.
and| Scaling
Example
Layput |
This figure is an example that shows all components of the window. VT designs
control the formatting and layout of this window.

© ISO 2014 — All rights reserved
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B.19.2.6  1x1 Numeric Input Value Window, No Units

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

Designator shall be displayed by the VT.

Required t Numeric value

be Displaygd

Number of 1

Object

Referenceq

Object #1 — Input Number (for the numeric value)

Reference

VT Field Window Title: 11 characters

Lengths
Window Value: 11 characters (including decimal placeif,needed)

VT The VT may format the window as desired, and may:ignore colour and Font

Formatting Attributes in the referenced objects. Field length shall conform to the above

and Scaling requirements. The VT may scale objects, excluding the Window Icon, if required
or desired.

Working Set The Working Set has no control over faftnatting or layout. The Working Set shall

Formatting scale the Window Icon object according to Clause 4.7.15.3.

and Scaling

Example

Layout
This figure_is'an example that shows all components of the window. VT designs
control the formatting and layout of this window.

168

© ISO 2014 — All rights reserved



https://standardsiso.com/api/?name=6f11751bf6afe4802de6f8a9f217691d

ISO 11783-6:2014(E)

B.19.2.7  1x1 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
Designator shall be displayed by the VT.
Required to String Value
be Displayed
Number of 1
Object
References
Object #1 —
Reference
Input String object (for the string value)
VT Field Window Title: 11 characters
Lenjgths
Window Value: 11 characters
VT The VT may format the window as desired, and may ignore colour and Font
Formatting Attributes in the referenced objects. Field length shall conform to the above
and| Scaling requirements. The VT may scale objectsi-excluding the Window Icon, if required
or desired.
Wofrking Set The Working Set has no control'over formatting or layout. The Working Set shall
Formatting scale the Window Icon object according to Clause 4.7.15.3.
and| Scaling
Example
Layput
ThisAfigure is an example that shows all components of the window. VT designs
conftrol the formatting and layout of this window.
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B.19.2.8  1x1 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

Designator shall be displayed by the VT.

Required to Bar Graph

be Displayed

Number of 1

Object

Referenced

Object #1 — Linear Bar Graph

Reference

VT Field Window Title: 11 characters

Lengths

VT The VT may format the window as desired, and may ignore colour and Font

Formatting Attributes in the referenced objects. Field length shall €éanform to the above

and Scaling requirements. The VT may scale objects, excluding the Window Icon, if required
or desired.

Working Set The Working Set has no control over formatting or layout. The Working Set shall

Formatting scale the Window Icon object according te'€lause 4.7.15.3. The Working Set

and Scaling shall supply a Output Linear Bar Graph_ object in the horizontal position. The bar
graph should increase from left to right but may increase in either direction.

Example

Layout | |
This figure is.amexample that shows all components of the window. VT designs
control the fermatting and layout of this window.
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B.19.2.9  1x1 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

Designator shall be displayed by the VT.

Required to One Button

be Displayed

Number of 1

Object

References

Object #1 — Button

Reference

VT Field Window Title: 11 characters

Lenjgths

VT The VT design is free to format the window as desired, and may ignore colour

Formatting and Font Attributes in the referenced Button object. Field length requirements

and| Scaling above shall be met. The VT is free to scale abjects, excluding the Window Icon,
if needed or desired but in the case of the Button object shall only maintain or
increase it's size to avoid clipping child-objects.

Wofrking Set The Working Set has no control over formatting or layout. The Working Set shall

Formatting scale the Window Icon object according to Clause 4.7.15.3. The Working Set

and| Scaling shall also scale the Button object and its children according to these equations:
Button Width = Window.Cell Width * 65% (rounded down)
Button Height = Window Cell Height * 57% (rounded down)
Child objects shall be similarly scaled. Due to these requirements, the same
Button object’in a Data Mask cannot be used in a Window Mask since the scale
factorscare’ different.

Example

Layput

nnnnn lathao alaaa
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control the formatting and layout of this window.
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B.19.2.10 1x1 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

Designator shall be displayed by the VT.

Required to Two Buttons

be Displayed

Number of 2

Object

Referenced

Object #1 — Button (for the left side button)

Referenceg
#2 — Button (for the right side button)

(in order)

VT Field Window Title: 11 characters

Lengths

VT The VT design is free to format the window as desired, and may ignore colour

Formatting and Font Attributes in the referenced Button objects:’Field length requirements

and Scaling above shall be met. The VT is free to scale objetts, excluding the Window Icon,
if needed or desired but in the case of the Butten objects shall only maintain or
increase their size to avoid clipping child gbjects.

Working Set The Working Set has no control overformatting or layout. The Working Set shall

Formatting scale the Window Icon object aceording to Clause 4.7.15.3. The Working Set

and Scaling shall also scale the Button objects and their children according to these
equations:
Button Width = Window,Cell Width x 30% (rounded down)
Button Height = Window Cell Height x 57% (rounded down)
Child objects-shall also be similarly scaled. Due to these requirements, the
same Button object in a Data Mask cannot be used in a Window Mask since the
scale factors are different.

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.19.2.11 2x1 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

Designator these items shall be displayed by the VT.

Required to Numeric value and units of measure

be Displayed

Number of 2

Object

References

Object #1 — Output Number (for the numeric value)

References
#2 — Output String (for the units of measure)

(in ¢rder)

VT Field Window Title: 20 characters

Lenjgths
Window Value: 10 characters (including decimal place if needed)
Window Units: 9 characters

VT The VT may format the window as>desired, and may ignore colour and Font

Formatting Attributes in the referenced objects. Field length shall conform to the above

and| Scaling requirements. The VT may scale objects, excluding the Window Icon, if required
or desired.

Working Set The Working Set has.no control over formatting or layout. The Working Set shall

Formatting scale the Window.Icon object according to Clause 4.7.15.3.

and| Scaling

Example

Layput
This figure is provided for example only and shows all components of the
window. VT designs control the formatting and layout of this window.
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B.19.2.12 2x1 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
Designator these items shall be displayed by the VT.
Required t Numeric value
be Displaygd
Number of 1
Object
Referenceq
Object #1 — Output Number (for the numeric value)
Reference
VT Field Window Title: 20 characters
Lengths
Window Value: 20 characters (including decimal placeif,needed)
VT The VT may format the window as desired, and may:ignore colour and Font
Formatting Attributes in the referenced objects. Field length shall conform to the above
and Scaling requirements. The VT may scale objects, excluding the Window Icon, if required
or desired.
Working Set The Working Set has no control over faftnatting or layout. The Working Set shall
Formatting scale the Window Icon object according to Clause 4.7.15.3.
and Scaling
Example
Layout
This figure_is-provided for example only and shows all components of the
window,.-\W.) designs control the formatting and layout of this window.
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B.19.2.13 2x1 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
Designator these items shall be displayed by the VT.
Required to String Value
be Displayed
Number of 1
Object
References
Object #1 — Output String (for the string value)
Reference
VT Field Window Title: 20 characters
Lenjgths
Window Value: 20 characters
VT The VT may format the window as desired, and/may ignore colour and Font
Formatting Attributes in the referenced objects. Field length shall conform to the above
and| Scaling requirements. The VT may scale objects, eéxcluding the Window Icon, if required
or desired.
Wofrking Set The Working Set has no control over formatting or layout. The Working Set shall
Formatting scale the Window Icon object according to Clause 4.7.15.3.
and| Scaling
Example
Layput
This figure is provided for example only and shows all components of the
window. VT designs control the formatting and layout of this window.
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B.19.2.14 2x1 Numeric Input Value Window With Units

Window Type

13

Description

This window displays a single numeric input with units of measure in two
horizontal window cells.

Window Window Icon, Window Title. While both together are optional, at least one of
Designator these items shall be displayed by the VT.
Required t Numeric value and units of measure
be Displaygd
Number of 2
Object
Referenceq
Object #1 — Input Number (for the numeric value)
Referenceq
#2 — Output String (for the units of measure)
(in order)
VT Field Window Title: 20 characters
Lengths
Window Value: 10 characters (including decimal place if needed)
Window Units: 9 characters
VT The VT may format the window as desired;“and may ignore colour and Font
Formatting Attributes in the referenced objects. Field-length shall conform to the above
and Scaling requirements. The VT may scale objects, excluding the Window Icon, if required
or desired.
Working Set The Working Set has no contral over formatting or layout. The Working Set shall
Formatting scale the Window Icon object according to Clause 4.7.15.3.
and Scaling
Example
Layout
THhis figure is provided for example only and shows all components of the
Wwindow. VT designs control the formatting and layout of this window.
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B.19.2.15 2x1 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

Designator these items shall be displayed by the VT.

Required to Numeric Value

be Displayed

Number of 1

Object

References

Object #1 — Input Number (for the numeric value)

Reference

VT Field Window Title: 20 characters

Lenjgths
Window Value: 20 characters (including decimalplace if needed)

VT The VT may format the window as desired, and may ignore colour and Font

Formatting Attributes in the referenced objects. Field length shall conform to the above

and| Scaling requirements. The VT may scale objectsyexcluding the Window Icon, if required
or desired.

Wofrking Set The Working Set has no control‘over formatting or layout. The Working Set shall

Formatting scale the Window Icon object according to Clause 4.7.15.3.

and| Scaling

Example

Layput

This-figure is provided for example only and shows all components of the
window. VT designs control the formatting and layout of this window.
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B.19.2.16 2x1 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
Designator these items shall be displayed by the VT.
Required to String Value
be Displayed
Window
Value Typsg
Input String object
Number of 1
Object
Referenceq
Object #1 —
Reference
Input String object (for the string value)
VT Field Window Title: 20 characters
Lengths
Window Value: 20 characters
VT The VT may format the window as desired,and may ignore colour and Font
Formatting Attributes in the referenced objects. Field*length shall conform to the above
and Scaling requirements. The VT may scale objects, excluding the Window Icon, if required
or desired.
Working Set The Working Set has no control over formatting or layout. The Working Set shall
Formatting scale the Window Icon object according to Clause 4.7.15.3.
and Scaling
Example
Layout
THhis figure is provided for example only and shows all components of the
Wwindow. VT designs control the formatting and layout of this window.
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B.19.2.17 2x1 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

Designator these items shall be displayed by the VT.

Required to Bar Value

be Displayed

Number of 1

Object

References

Object #1 — Linear Bar Graph

Reference

VT Field Window Title: 20 characters

Lenjgths

VT The VT may format the window as desired, and/may ignore colour and Font

Formatting Attributes in the referenced objects. Field length shall conform to the above

and| Scaling requirements. The VT may scale objects, eéxcluding the Window Icon, if required
or desired.

Wofrking Set The Working Set has no control over formatting or layout. The Working Set shall

Formatting scale the Window Icon object according to Clause 4.7.15.3. The Working Set

and| Scaling shall supply a linear bargrapliobject in the horizontal position. Bargraph may
grow in either direction but left to right is recommended.

Example

Layput |
This-figure is provided for example only and shows all components of the
window. VT designs control the formatting and layout of this window.
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B.19.2.18 2x1 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

Designator these items shall be displayed by the VT.

Required to One Button

be Displayed

Number of 1

Object

Referenced

Object #1 — Button

Reference

VT Field Window Title: 20 characters

Lengths

VT The VT design is free to format the window as desired, and*may ignore colour

Formatting and Font Attributes in the referenced Button object. Field length requirements

and Scaling above shall be met. The VT is free to scale objects, excluding the Window Icon,
if needed or desired but in the case of the Button object shall only maintain or
increase its size to avoid clipping child objects,

Working Set The Working Set has no control over formatting or layout. The Working Set shall

Formatting scale the Window Icon object according\to Clause 4.7.15.3. The Working Set

and Scaling shall also scale the Button object and'its children according to these equations:
Button Width = Window Cell Width * 80% (rounded down)
Button Height = Window+Cell Height * 57% (rounded down)
Child objects shall also’be scaled accordingly. Due to these rules, it is likely not
possible to use the same Button object in a Data Mask and a Window Mask
since the scalefactors are different.

Example

Layout
This Tigure 1S provided Tor example only and shows all components of the
window. VT designs control the formatting and layout of this window.
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B.19.2.19 2x1 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
Designator these items shall be displayed by the VT.
Required to Two Buttons
be Displayed
Number of 2
Object
References
Object #1 — Button (for the left side button)
References
#2 — Button (for the right side button)
(in ¢rder)
VT Field Window Title: 20 characters
Lenjgths
VT The VT design is free to format the window as desired, and may ignore colour
Formatting and Font Attributes in the referenced Button-objects. Field length requirements
and| Scaling above shall be met. The VT is free to seale objects, excluding the Window Icon,
if needed or desired but in the case of‘the Button objects shall only maintain or
increase their size to avoid clipping-child objects.
Working Set The Working Set has no control over formatting or layout. The Working Set shall
Formatting scale the Window Icon object according to Clause 4.7.15.3. The Working Set
and| Scaling shall also scale the Button objects 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 also be scaled accordingly. Due to these rules, it is likely not
possible to use the same Button object in a Data Mask and a Window Mask
since the scale factors are different.
Example
Layput

This figure is provided for example only and shows all components of the
window. VT designs control the formatting and layout of this window.
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Group object

The Key Group object, available in VT version 4 and later, is a parent object that is used by the VT only in its
User-Layout Soft Key Mask. For details, refer to Clause 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 S¢
objects in th

Working S¢
background
Working Se

ts can participate in the VT's User-Layout Soft Key Mask, if supported, by placing Key G
e object pool.

bt designers should make the Key Group object transparent. This allows thé’ VT to set
colour of each child Key object so that all Keys have the same background colour. If required
t can determine the VT’s background colour using the Get Window Mask Data message.

Object Poi
objects do

Allowed Cq

Chang

Get Att

ter objects pointing to the NULL Object ID reserve a Key object position (the remaining
ot move up and the trailing Key object can be navigated to.

mmands:
b Attribute command,;

ribute Value message (VT version 4 and later).

Table B.62 — Key Group events

oup

the
the

Key

Event Caused by VT behaviout Message
On Change Change Attribute Modify attributes of this object. Change Attribute response
Attribute command

Table B163 — Key Group attributes and record format

Attribute N4

Record
byte

Size
(bytes)

Range or

AID
Value

me Description

Type

Object ID

Integer 2 0-65534 1-2

object pool.

Object identifier. Shall be unique within tie

Type

[0] =35 Object type = Key Group

Integer

Options

Integer 0-3 Option bits:

blank out the key cell(s) that it occupies.

ignore the background colour attribute in

colour as desired.
Bits 2-7 = Reserved, set to 0.

Bit-O—AvaitabteH-0«(FALSE)thisobject is not
available for use at the present time, even
though defined. The VT shall not allow the
operator to map it and if already mapped, shall

Bit 1 = Transparent. If this bit is 1, the VT shall

all

child Key objects and shall set the background

Name

Integer 0-65534 5-6

Object ID of an Output String object or an
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Attribute Name

AID

Type

Size
(bytes)

Range or
Value

Record
byte

Description

Object Pointer object that points to an Output
String object that contains the string that gives a
proper name to this object. The VT may choose
to ignore colour and font information and do its
own formatting of the text. The VT shall use this
name in its proprietary mapping screen. The VT

shall be capable of displaying at
characters.

least 20

Key[Group Icon

nteger

U-65537,
65535

(-6

ODBJectTD of an outpur object (aispecified in

Table A.2 — Allowed hierarghi¢
of objects, "Object Label.Graphi
Representation" column) that col
optional icon for the key group.
this in the propriétary mapping s
represent thepkey group.

NOTE: It is'recommended not td
transparent background for obje
objects.may appear on a proprig
screen where the background c
unknown by the designer.

| relationships

ntains an
'he VT may use
creen to

use a
Cts as these
tary mapping
lour is

Number of
objgcts to follow

Integer

Number of Key or Object Pointe
follow. After dereferencing point
be a maximum of 4 Key objects
object.

objects to
brs, there shall
per Key Group

Number of
madros to follow

Integer

0-255

10

Number of Macro references ing
zero. Each Macro reference con|
one for event ID and one for Ma
Whenever the indicated event o
associated Macro is executed.

VT version 5 and later: A refere
with 16-bit Object ID shall count
references within the context of

luded even if
sists of 2 bytes:
Cro ID.

ccurs, the

ce to a Macro
as 2 macro
his attribute.

Repeat:
{Oblect ID}

Integer

0-65534

11+
object*2

Object ID of an object contained
Group. (See Clause A.1.3 Objed
List all objects before listing mad

in this Key
t relationships).
ros.

Repeat:
{Evént ID}

Integer

0-255

11+ (No.

objects
*2)...

(List these after all objects have
8-bit Macro Obiject ID reference:

been listed.)
Event ID of

event type that causes this Macio to execute.

16-hit Macro Object ID referencq
version 5 and later): Event ID of
causes this Macro to execute or
Clause 4.6.22.3)

(only for VT
event type that
OxFF (see

4.9 (Nl

{Mc\ 1O :D}

Lat
mnecyci

H

LT \INU.

objects
*2)...

Q lois n g Ol PR T Y £
O UIL VIALTU UUJCTLLUTL TTITTTTIUVT,

Macro to execute.

Macro ID of the

16-hit Macro Object ID reference (only for VT

version 5 and later): Low byte or
Macro ID of the Macro to execut
4.6.22.3)

high byte of
e (see Clause
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B.210Object 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.

An object label is only intended for use by the VT in various proprietary screens and popup messages or
editors, and recommended for use in new Working Set designs. Object Labels are useful in two specific
cases, though not limited to these two:

It is recammended that Working Set designs provide an object Iabel with a text name for the Warking

Set

object.
(e.g0. “H

It is re
editor
display
An exal

Strings in e
shall fit with
The referer
Table A.2 -
an obiject.
Reference
label, this 13

To permit d
set to NULL

Allowed Cq

Chang

Get Attribute Value message.

This text may be used by the VT to identify the Working Set in proprietary screens and alg
lanter” could be used to differentiate one Working Set from others).

fommended that Working Set designs provide an Object Label for all input objectsi(Since pd
vindows in the VT may cover the focused input object, it is also recommendegd,'that VT des
the Object Label in the popup editor window so that the operator can recall what'is being ed
mple of such a label could be “Section 1 Width (meters)” and/or an appropriate designator grag

Kcess of 32 characters may be clipped to 32 characters by the VT. Referenced designator grap
in a Soft Key designator area (See Clause 4.5.3 Soft Key Mask area“and Soft Key designat
ced designator object may contain objects as listed in Object Label graphic representation
- Allowed hierarchical relationships of objects). It is not possibletto assign more than one lab
When an Object ID, of an object to label, appears more)than one time in the Object L
ist, the Object Pool shall be rejected. When an object is used as a label, and this object also h
tter label shall not be displayed.

sabling an Object Label, both the String Variable réference and the Graphical Reference coul
and the VT should be designed to not show an-Qbject Label.

mmands:

b Object Label command,;

Table B.64 —Object Label Reference List attributes and record format

rms

pup
gns
ted.
hic.

hics
DI'S).
See
p| to
abel
As a

1 be

. , Size Range or | Record _

Attribute Ngme | AID Type (bytes) Value byte Description

Object ID Integer 2 0-65534 1-2 Obiject identifier. Shall be unique within tihe
object pool.

Type [0] Integer =40 3 Object Type = Object Label Reference List

Number of [1] Integer 2 0-65535 4-5 Number of labeled objects to follow, Onel

Labeled objects labeled object consumes 7 bytes.

Repeat: Integer 2 0-65534 6-7.. Object ID of object to label.

{Object ID}

{String Variable Integer 2 0-65535 8-9.. Object ID of a String Variable object that

reference} contains the label string or FFFF 46 if no text is
supplied

{Font type} Integer 1 0-255 10.. Font type (See Annex L) (ignored if String
Variable object reference is NULL or the string
contains a WideString (See Clause 4.6.19.7
String encoding).
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graphic
representation}

. Size Range or | Record o
Attribute Name | AID Type (bytes) Value byte Description
{Object Label Integer 2 0-65535 11-12.. |Object ID of an object to be used as a graphic

representation of the object label or FFFF 35 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 — Allowed
hierarchical relationships of objects

for allowed objects.

B.42 External Object Definition object

The| External Object Definition object, available in VT version 5 and later, lists the objectsayhich anpther WS is

alloyved 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

he Options

attripute of all External Object Definition objects. See Clause 4.6.11.6.~Table B.65 — External Object

Definition events and Table B.66 — External Object Definition attributes and-tecord format.

Allgwed Commands:

Change Attribute command;
Change List Item command,;

Get Attribute Value message.

Table B.65 <t External Object Definition events

Event Caused by VT behaviour Message
On Change Change Attribute Reevaluate all currently displayed External Change Attribute response
Attripute command Object Pointer objects which reference objects in

the WS which owns this object.

Table'B.66 — External Object Definition attributes and record format

Size Range or | Record o

Attrjbute Name |~AID Type (bytes) Value byte Description

Objgct ID Integer 2 0-65534 1-2 Object identifier. Shall be uniqug within the
object pool.

Typk [0] Integer 1 =41 Object Type = External Object Definition

Options 1 Integer 1 0-1 4 Logical bits to indicate options. 1 = TRUE.
Bit 0 = Enabled. If TRUE the object is enabled
and the WS identified by the NAME attributes is
allowed to reference objects via the External
Object Pointer object. If FALSE this object is
disabled and shall be ignored.

NAME 0 28 Integer 4 0 5-8 Byte 1-4 of the NAME of the WS Master of the

to WS which shall be allowed to reference the
2A32-1 objects in the object list.
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. Size Range or | Record _—
Attribute Name | AID Type (bytes) value byte Description
NAME 1 3 Integer 4 0 9-12 Byte 5-8 of the NAME of the WS Master of the
to WS which shall be allowed to reference the
/321 objects in the object list.

Number of Integer 1 0-255 13 Number of objects to follow even if zero. Each

object to follow object consists of 2 bytes.

Repeat: Integer 2 0-65534, 14+ These objects make up the list of objects which

{Object ID} 65535 object*2 |can be externally referenced. NULL is a
"modtam" nlacahaldar Tha Chanaa |l ict | em

Ro-Herm—p helder—Fhe-Ghangetist

command allows objects to be replaced:

%t is recommended that the WS clears the Enabled bit in the Options attribute before updating the NAME attriutes.

B.23 Exte

rnal Reference NAME object

The Externgl Reference NAME object, available in VT version 5 and later, identifies the WS master of a|WS

which can K

When an o
attribute of

See Table
and record

Allowed Cq

Chang

mmands:

b Attribute command,;

Get Attribute Value message.

Table B.67 +— External Reference NAME events

e referenced through the External Object Pointer.

bject pool is loaded from non-volatile memory the VT shall clear the Enable bit in the Optjons
bll External Reference NAME objects.

B.67 — External Reference NAME events and Table B.68 —</External Reference NAME attribptes
format.

Event Caused by VT \behaviour Message
On Change Change Attribute Reevaluate all currently displayed External Change Attribute response
Attribute command Object Pointer objects which reference this

object.

Table B.68 — External Reference NAME attributes and record format

Attribute Ngme |\ 'AID Type (b?;:ees) Rz\;l/r;?ueeor RE;?erd Description

Object ID Integer 2 0-65534 1-2 Object identifier. Shall be unique within the
object pool.

Type [0] Integer 1 =42 Object Type = External Reference NAME

Options 1 Integer 0-1 Logical bits to indicate options. 1 = TRUE.

Bit 0 = Enabled. If TRUE the object is enabled
and the WS identified by the NAME attributes
can be referenced by an External Object Pointer
object. If FALSE the object is disabled and any
External Object Pointer object referencing this
object shall be considered invalid.
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. Size Range or | Record o
Attribute Name | AID Type (bytes) Value byte Description
NAME 0 28 Integer 4 0 5-8 Byte 1-4 of the NAME of the referenced WS
to Master.
2732-1
NAME 1 ch Integer 4 0 9-12 Byte 5-8 of the NAME of the referenced WS
to Master.
2732-1

%1t is recommended that the WS clears the Enabled bit in the Options attribute before updating the NAME attributes.

B.2

The
that
can
this

The)

Wh
Extd

See
recq

Allg

4 External Object Pointer object

External Object Pointer object, available in VT version 5 and later, allows a Working'Set to dis
exist in another Working Set's object pool. By changing the value of the pointer,object, a diff
be referenced to the same location. An External Object Pointer can point tothe’NULL Obje
case the Default Object shall be drawn.

Default Object is drawn under the following conditions:

The External Object Pointer, or any directly followed Object Pointer;-points to the NULL Object

Allowed hierarchical relationships of objects).

Table B.69 — External Object Pointer events and Table B.70 — External Object Pointer at
rd format.

wed Commands:
Change Numeric Value command,;
Change Attribute command;

Get Attribute Valuemgssage.

Table B.69 — External Object Pointer events

If any child object of the External Object Pointer is invalid based on the object hierarchy (See 1

blay objects
brent object
ct ID and in

ID,

'able A.2 —

bn an object pool is loaded from non-volatile memory-the VT shall set the External Object Id attribute of all
brnal Object Pointer objects to the NULL object id. This forces the WS to renew the External OQ

ject ID.

ributes and

Event Caused by VT behaviour Message
On Change Change Attribute Reevaluate the External Object Pointer object Change Attribute response
Attribute command and redraw If required.

Table B.70 — External Object Pointer attributes and record format

. Size Range or | Record o
Attribute 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
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. Size Range or | Record _—

Attribute Name | AID Type (bytes) value byte Description

Default Object 1 Integer 2 0-65534, 4-5 Object ID of an object which shall be displayed

ID 65535 if the External Object ID is not valid.
NOTE: The default object is always from the
same object pool as this object.

External 2 Integer 2 0-65534, 6-7 Object id of an External Reference NAME

Reference 65535 object or the NULL Object Id.

NAME ID

External Object 3 Integer 2 0-65534 8-9 Qhject ID of a referenced ohject or the NULL

ID 65535 Object ID. The referenced object is folnd in the
object pool of the Working Set Masteride¢ntified
by the External Reference NAME |ID"attripute
and listed in the corresponding External Pbject
Definition object.

B.25Animation object

The Animafon object, available in VT version 5 and later, is used to display animations. This object consis
a list of objgct ids, one of which is drawn determined by the Value attribute.

Working Sett designers should be aware that the performance of the VI ¢annot be predicted, so the size o
individual opjects should be small and the refresh rate kept reasonable (200 ms or slower is recommend
The refresh rate attribute is a suggestion only and cannot be guaranteed by the VT design. The VT may
or modify tHe refresh interval.

The VT shdll increment the index Value when this object-is’enabled and the refresh interval is non-zero ar
a visible mpmber of an active mask and the specified~Refresh Interval has expired. When not visible,
animation timer is suspended, so the index Value shal’not be incremented. If multiple instances of this ok
are visible, the same referenced object shall be visible in each instance. Further, the Refresh Interval is bg
on the obje¢t, and shall not be affected by the Aumber of visible instances.

When the T prepares to increment the index Value, it shall be range checked against the ‘First Child In
and the ‘Labkt Child Index’. If the index(Value < First Child index, it shall be set to the value of the First C
Index and then incremented (in this (case, the object referenced by the First Child Index is not shown). If

index Valug > Last Child Index, it'shall be set to Last Child Index and then the behavior is controlled by
Animation $equence value in the"Options attribute.

The VT shdll not display afything for the selected item in the following cases:
— index Malue is 255)which means “no item is chosen”

— index valué\is invalid (greater than the number of items in the list minus 1)

s of

the
ed).
imit

dis
the
ject
sed

dex’
hild
the
the

— 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 0 <= First Child Index <= Last Child Index

0 0 <= Last Child Index < number of items in the list
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0 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 may be configured in either Single Shot or Loop modes.

Single Shot mode: In Single Shot mode, the animation sequence is played only once starting with the List
Index being initialized to the 'First Child Index' value, and ending with the List Index being equal to the
'Last Child Index' value. Once complete, the animation stops and the last child object remains displayed

If th
seld

Wh

Allg

as long as the object is enabled. The single-shot animation sequence can be altered or.

changing the index Value or by disabling and then re-enabling the object which resets the\ing
the 'First Child Index'. If this object is initially enabled in the object pool, then the animatio
starting with the child referenced by the Index value the first time this object is displayed.

value and the child object at that index is displayed. This cycle repeats until the object is disah

cted object is drawn.

bn the Animation object is disabled, the presentation is defined by one of four modes.

animations to be enabled and disabled without skippifg child objects in the animation.

Reset to First mode: The index Value is reset to-the ‘First Child Index’ when disabled, and the
index is drawn.

Default Object mode: The index Value is unchanged, however the child at the ‘Default Ch
drawn.

Blank mode: The index Value is unchanged, and no object is drawn.
wed Commands:

Enable/Disable Objéet-command;

Change Numetic Value command;

Change Attribute command,;

Change List Item command,;

eplayed by
ex Value to
n is played

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 Value is reset to the\'First Child Index' attribute

led.

e Working Set changes the index Value at runtime, the currentc¢refresh interval is restarted and the

Pause mode: The index Value is unchanged and the child at this index is shown. This mode allows

child at this

Id Index’ is

Change Size command;

Get Attribute Value message.

Table B.71 — Animation events

Event Caused by VT behaviour Message

On

Refresh See Data Mask Redraw this object.
Refresh for caused

©ISs
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Event Caused by VT behaviour Message
by conditions
On Enable Enable/Disable Mark the object enabled. Set Enabled attribute to | Enable/Disable Object Response
Object command 1 (animating)
On Disable Enable/Disable Mark the object disabled. Set Enabled attribute to | Enable/Disable Object Response
Object command 0 (stopped, behaviour according to the Disabled
Behavior option)
On Change Change Numeric If object is displayed, redraw object with new Change Numeric Value response
Value Value command (to |value. Refresh parent object.
r\hangn tha list
index)

On Change Change Attribute For behaviour, see Change Background Colour | Change Attribute responsd

Attribute command command.

On Change pize | Change Size Draw object at current location in background Change Size résponse

command colour to erase it. Refresh parent mask.
Table B.72 — Animation attributes and record format
. i Size Range or | Record .

Attribute Ngme | AID Type (bytes) value byte Descrijption

Object ID Integer 2 0-65534 1-2 Object identifier. Shall be unique within the
object pool.

Type [0] Integer =44 3 Object Type = Animation object

Width 1 Integer 0-65535 4:5 Maximum width of the Animation object'$ area
in pixels. Objects or portions of objects qutside
the defined area are clipped.

Height 2 Integer 2 0-65535 6-7 Maximum height of the Animation object|s area
in pixels. Objects or portions of objects qutside
the defined area are clipped.

Refresh 3 Integer 2 0-65535 8-9 Desired time in ms between refreshes of this

Interval object. The value zero stops the timer but is not
equivalent to enabled = 0.

Value 4 Integer 1 0-254, 10 List Index of the object to be shown. The first

255 item 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 the first

Index child object in the animation sequence.

Last Child 7 Integer 1 0-254 13 This attribute represents the index of the last

Index child object in the animation sequence.

Default Child 8 Integer 1 0-254 14 This attribute represents the index of the

Index default child object in the animation sequence.
See Options attribute, Disabled Behavior.

Options 9 Integer 1 0-7 15 Options:

Bit 0 = Animation Sequence
0 = Single Shot mode
1 = Loop mode
Bits 1-2 = Disabled Behavior
0 = Pause mode
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. Size Range or | Record o
Attribute Name | AID Type (bytes) Value byte Description
1 = Reset to First mode
2 = Default Object mode
3 = Blank mode
Bits 3-7=0
reserved
Number of Integer 1 0-255 16 Number of object references to follow even if
objects to zero. Each object consists of 6 bytes: two (2)
follow for object ID and four (4) for location.
Number of Integer 1 0-255 17 Number of Macro referencestingluded even if
magros to zero. Each Macro reference ‘corjsists of
follow 2 bytes: one for event ID)and orje for Macro ID.
Whenever the indicated ‘event ogcurs, the
associated Macrg‘isyexecuted.
A reference to’a Macro with 16-bit Object ID
shall countjas'2 macro referencgs within the
context ofithis attribute.
Repeat: Integer 2 0-65534 18+ Object’ID of an object in this anjmation object
{Ofject ID} object*6 | (S€e Clause A.1.3 Object relatignships). List all
objects before listing macros.
{X location} Signed 2 -32768 20+ Relative X location of the top left corner of the
integer to object*6 | object (relative to the top left cotner the
+32767 Container object).
{Y Location} Signed 2 -32768 22+ Relative Y location of the top left corner of the
integer to object*6 | object (relative to the top left cofner of the
+32767 Container object).
Repeat: Integer 1 0-255 18+ (No. | (List these after all objects have|been listed.)
{Evpnt ID} objects [ 8-bit Macro Object ID reference| Event ID of
*6)... event type that causes this Macfo to execute.
16-hit Macro Object ID reference: Event ID of
event type that causes this Macfo to execute or
OxFF (see Clause 4.6.22.3)
{Mdcro ID} Integer 1 0-255 19+ (No. | 8-bit Macro Object ID reference| Macro ID of
objects | the Macro to execute.
*6)... 16-bit Macro Object ID referencg (only for VT

version 5 and later): Low byte o
Macro ID of the Macro to execu
4.6.22.3)

high byte of
e (see Clause
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Annex C
(normative)

Object transport protocol

C.1 Virtgarterminal messages and object transier

Two PGNs gre reserved for the VT message protocol, as follows.

— VT to HCU

Transnjpission repetition rate: As required

Data length: variable

Data page field: 0

PDU fgrmat field: 230

PDU specific field: Destination address

Defaulf priority: 7

Parameter group number; 58880 (00E60046)
— ECU to| VT

Transnjpission repetition rate: As required

Data lgngth: variable

Data pgage field: 0

PDU fgrmat field: 231

PDU specific field: Destination address

Defaulf priority: 7

Parameter group number: 59136 (00E70046)

Before a Working Set Master builds an\object pool in a VT, it may 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 fo meet the VT’s capabilities.

All VT to EQU and ECU to MFInessages where the computed data length is less than 8 bytes shall be pad
to 8 bytes with FF .

The VT to [ECU and\the ECU to VT PGN’s are Group Function messages. If a CF receives one of th
PGN'’s but with an unknown or reserved command / parameter defined in the first byte it shall respond wi
NACK by using.the message Unsupported VT Function message (see Clause F.66) or VT Unsupported
Function mgssage (see Clause F.67).

ded

ose
th a
VT

C.2 Building object pools
C.2.1 General

This clause specifies the transfer of the object pool via an 1SO 11783 network. The PGNs listed above
used to transfer the object pool to the VT utilizing single packets (not recommended), the transport
extended transport protocol specified in 1SO 11783-3. Destination specific messages shall be used
Connection Management shall be implemented.

are
and
and

The object pool is considered as one large block of data with each object and its attributes making up a single
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variable length record, as shown in Figure C.1 — Object pool variable length record format. If the total size of
this transfer exceeds the 1 785 byte limit of normal transport protocol, the extended transport protocol
specified in 1ISO 11783-3 shall be used. The VT design shall be able to support all the transport protocol
functions.

The VT shall receive, parse and store the received objects. If, during parsing, the VT encounters a new object
with an ID matching a previously parsed object (regardless of the object's type), the new object will be
considered a replacement for the old object. The VT designer determines the method of storage. The format
of the object records was detailed earlier.

Data items and attributes of size greater than 1 byte shall always be transmitted in little endian order (least

sign

Obj
Obj
Obj

The
con
that
not
igng

Wotking Set.

The

Errd
that

Evel
safe

C.2
The)

a)

ificant byte first).

pct No. 1 Object ID

Object ID

Type Attributes and data

Type

bct No. 2

Attributes and data

pct No. 3 Object ID Attributes and data

Type

Figure C.1 — Object pool variable length record\fermat

Working Set Master shall transfer a “clean” object pool, adjusted accordingly for the V
hected and also adapted to the VT version being reported. Sending an invalid pool with object
do not parse properly (e.g. invalid colours) and then alteringthose objects later with change ¢
permitted, since this can cause parsing errors and errorydisplays at the VT and could caus
re those objects or macros with errors or to delete the object pool from volatile storage and s

VT shall identify invalid pools and shall notify the operator about the issue within the object po

the VT has identified an invalid object-pool.

h if the VT decides to continue with“an invalid object pool, the Working Set Master may decid
state when it receives the errorindication from the VT.

.2 Object pool transfer)procedure
following procedure’is' used to transfer an object pool.

The Working~Set Master shall determine if the VT has available memory by transmitting a
message (See Clause D.2). The VT shall acknowledge this message with a Get Memory res
Clause D.3). VTs which are designed to do so may use this request to allocate memory for th
Working Set Master shall check the error codes returned. If no error is reported, the Working
may.proceed.

I hardware
5 Or macros
bmmands is
b the VT to
uspend the

pl.

r Codes in the End of Object Pool response or errors in the VT Change Active Mask message indicate

etogotoa

bet Memory
ponse (See
e pool. The
Set Master

b)

c)

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 po

ol to the VT

using the object pool transfer message. (See Clause C.2.3 Object pool transfer message). 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 se

t 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:

1) The Working Set Master may send several single packet, TP or ETP sessions or a combination of
any of these to transfer the entire pool. This can be required depending on the size of buffers
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designed into the Working Set Master. Any number of sessions may be sent before the End of Object
Pool message is sent. Multiple TP and/or ETP sessions can also be required if scaling or pool

adjustments or both have to be made before sending the object pool to the VT.

2) Object records in each session shall be complete and shall not be “split” between sessions of T
ETP. Single packet transfers shall contain a complete object.

3) Transfer sessions containing no object records are not permitted.

P or

d) Upon completion, the Working Set Master shall transmit an End of Object Pool message (See Clause
C.2.4) to the VT to indicate that the object pool is now complete and ready for use.

e) When the VT receives the End of Object Pool message, it shall set the "parsing” bit in the VT\Sthtus
message to 1 until it has finished parsing the object pool and sends the End of Object Pool response.

f) After s¢nding the End of Object Pool message, the Working Set Master shall wait for ansEnd of Ohject
Pool regponse. The Working Set Master shall wait for the End of Object Pool respense message puntil
three cpnsecutive VT Status messages have been received where the "parsing", bit is set to 0. Three
messages are waited for to avoid race conditions created by a VT Status message that may already ke in
a transiit queue, which does not correctly identify the parsing state. If the End-0f-Object Pool responge 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 conditions the Working Set Master mayretry the End of Object Pool
message up to three times before it assumes an unexpected shutdown‘ef the VT after which the Working
Set Master shall obey the requirements of Clause 4.6.9 (Connection/management) (Updating pools at
runtim

g) Commgnds are sent from a Working Set to the VT using the;PGNs given in Annex C. Only Working| Set
Masters (not Members) are allowed to send any of the cemmands in this annex. The originating mdster
shall wait for a response before sending another command from this Annex.

C.2.3 Object pool transfer message

The followijg message is sent by a Working Set Master to transfer part of an object pool to the VT.
Transnjpission repetition rate: As required
Data lgngth: Variable
Parameter group number: ECU to VT, Destination-Specific
Byte |1 VT function =.1740

Bits 7-4 0001 Command Object Pool Transfer
Bits 3-0 0001 Parameter Object Pool Transfer
Bytes [ 2-n Object pool records (See Figure C.1 — Object pool variable
length record format)

NOTE $incé. there is no response to this message, it is recommended to not send single objects that fit within a

single packef.

C.2.4 End of Object Pool message

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

194

during operation.
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C.2.5 End of Object Pool response

This

Transmission repetition rate:

Data length:

Parameter group number:

Byte 1
Bits
Bits

Bytes 2-8

VT function = 1819

7-4 0001
3-0 0010

ISO 11783-6:2014(E)

Upon completion of object pool transfer
8 bytes
ECU to VT, Destination-Specific

Command
Parameter
Reserved, set to FFg

Object Pool Transfer
Object Pool Ready

Wh

stor|

the

ope

NOTE
com

C.2

Data length:

If th

Transmission repetition rate:

Parameter group number:

Byte 1 VT function = 184,
Bits 7-4 0001
Bits3-0 0010

Byte 2

Bytes 3,4

Bytes 5,6

Byte 7

Byte <8

.6 Wpdating pools at runtime

In response to End of Object Peol message
8 bytes
VT to ECU, destination specific

Command
Parameter
Error Codes({(0@ = no errors)

Object Pool Ready

Object Pool Transfe

mcooayc IO OCIIt by thc ‘VIT t\.l A ‘VAV’UI:\;IIB SCt :\v’:aotC| tU Qb:\l I\JVV:CduU thU Elld Uf ijcut PU\.l message.
bn the VT replies with an error of any type, the VT should delete the object pool from yolatile memory
nge and inform the operator by an alarm type method of the suspension of the Working"Set and indicate
reason for the deletion. On reception of this message, the responsible ECU(s) should-entef a fail-safe
ration mode providing a safe shutdown procedure of the whole device.

A VT can take a long time to parse a pool. The End of Object Pool response shall be delayed until this activity
pletes. The VT Status message shall reflect the current state of the VT (is busy parsing a pool).

=

Bit 0 =\1* = There are errors in the Object Pool, refer 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
Bit 4 = 1 = any other error
Bit 5-7 = Reserved, setto 0

Parent Object ID of faulty object, set to NULL Object
are no object pool errors

D if there

Object ID of faulty object, set to NULL Object ID if there are no

object pool errors
Object Pool Error Codes (0 = no errors)

Bit 0 = 1 = method or attribute not supported by the VT

Bit 1 = 1 = unknown object reference (missing obj
Bit 2 = 1 = any other error

pCt)

Bit 3 = 1 = object pool was deleted from volatile memory

Bit 4-7 = Reserved, setto 0
Reserved, set to FF5

e its pool at

runtime. For example, if the Working Set needs to change the size of an object (e.g. increase the length of a
string object) it may send the replacement object with the revised record format. (See Clause 4.6.10.3) This is
accomplished by using the same messages and procedures used to upload the pool at initialization as follows.

a)

The Working Set Master shall determine if the VT has available memory by transmitting a Get Memory
message (See Clause D.2 Get Memory message). The Memory Required parameter shall be based on
the size of this update to the pool, and not based on the size of the original pool plus the update. The VT
acknowledges this message with a Get Memory response (See Clause D.3). The Working Set Master
shall check the error codes returned. If no error is reported, the Working Set Master may proceed.
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b)

The Working Set Master uses single packet transfer (not recommended), extended transport protocol, or

transport protocol, to move the object or objects to the VT. Normal handshaking, error checking and
retransmission, in accordance with 1ISO 11783-3, shall be implemented. (See Clause C.2.2.b Object pool
transfer procedure)

<)

C.2.4) to the VT to indicate that the update is now complete and ready for use.

d)

The VT responds with the End of Object Pool response (See Clause C.2.5)

Upon completion, the Working Set Master shall transmit an End of Object Pool message (See Clause

Only those objects that need to be changed should be transmitted during the update; all other objects will

remain in V

In the case

response. T

prior to the

Working S¢
shall behay
response ig

The VT sha

object pool.

Example:
shall immeq

The VT sh
Object Poo
Object Poo

acting on the new/updated objects if these commands are sent after the End of Object Pool message

before rece
the updated

It is recomr
End of Objg

NOTE
due to the p
object with a

T memory following the update.

of errors in the update to the object pool, the VT indicates the errors with the End of Object

he VT deletes the entire object pool from volatile memory, (including the object poal-as it exi
object pool update) and informs the operator by an alarm type method of the suspension of
t and indicates the reason for the deletion. On reception of this message, the responsible EC
e as described (See Clause C.2.5 End of Object Pool response) when an“Enhd of Object

received indicating errors in the object pool.

Il handle commands and macros from a Working Set even while that\Working Set is updatin

The operator presses a Soft Key while the pool is being updated by the Working Set. Thgq

bll keep the new/updated objects separate from the" original pool, until reception of the En
message. The objects shall be merged into the original pool before the VT sends the En
response. Working Set designers shall be aware that behavior is unpredictable for commg

ption of End of Object Pool response. Such‘commands will be applied to either the original po
pool. Changes to objects shall take effect immediately.

nended that Working Sets do not transmit commands which act upon these new objects unti
ct Pool response is received from the VT.

Changes to objects should utilise Annex F commands when possible rather than performing a pool up
Focessing time of the pgolyupdate process (e.g. Change Size command performs faster than reloadin
new size).

Pool
ted

the
J(s)
Pool

j its

VT

iately execute the macros triggered and commands sent from that Working Set without waiting for
the completion of the pool update.

d of
d of
\nds
and
bl or

the

date
g an
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Annex D
(normative)

Technical data messages

D.

Theltechnical data messages are used to request the characteristics of the VT. They consist of thg

dat

Wolking Set masters or members may send any command in this Annex.

The)

permitting ECUs to acquire the VT metrics before connecting.

D.Z

The

the MT version.

In viersion 3 and prior VTs, the “Memory Required” parameter represents the number of bytes i

poo
sun

Corjtext objects that are defined in the object pool toibe transferred. The Working Set may send I¢

amd

The)

spegific object.

The

General

by the Working Set and the response by the VT. The following messages are not.allowed

VT shall respond to these commands even if the requesting ECU is not part of a Workin

Get Memory message

Get Memory message allows the Working Set to determine if thé\VT is out of memory and/or t

(see Clause C.2.1) to be transferred. In version 4 andlater VTs, the “memory required” para

request for
in macros.

g Set, thus

b determine

h the object
meter is the

of the number of bytes in the object pool to be transferred and the estimated storage of @ll Graphics

unt communicated in the Memory Required parameter.

storage space required for a single Ohject Pool object (OPO) can be determined from the defi

storage space required for a single Graphics Context object (GCO) shall be estimated as follo

Size of a GCO =

GO0, width
VT.PixelsPerByte

Raumiﬂp( )GCG. height

where RoundUp is a function that will round the value up to the nearest integer, width an

ss than the

nition of the

l height are
defined as

The

measured in pixels, and the VT.PixelsPerByte is based on the VT capabilities and is
follows:
VT Capability Graphic Type VT.PixelsPerByte
Monochrome 0 8
16 colour 1 2
256 colour 2 1

Memory Required parameter can then be estimated as follows:

Memory Required =

(ZNumber T 0size of (OPQi])j+(Z'j\l:lmber T Pgize of (6 j]))

i=1
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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 Clause C.2.2 for Object pool transfer

procedure and Clause C.2.6 for Updating pools at runtime.

The Working Set should send the Get Memory message with the Memory Required set to zero in order to
response indicating the VT version number. This information may be used to calculate the actual
Memory Required parameter. If the VT design allocates memory based on this message, it should not allocate

receive the

any storage for this special case request.

Transmission repetition rate: On request
Data lgngth: 8 bytes
Parameter group number: ECU to VT, Destination-Specific
Byte |1 VT function = 192,
Bits 7-4 1100 Command Get Technical Data
Bits 3-0 0000 Parameter Get Memory,
Byte |2 Reserved, set to FFg
Bytes | 3-6 Memory Required
Bytes | 7,8 Reserved, set to FF4
D.3 Get Memory response
If the VT regponds with status code one (1), the Working Set Master shall not transmit its object pool.
Transnpission repetition rate: In Response to Get. Memory message
Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific
Byte |1 VT function = 192,
Bits 7-4 1100 Command Get Technical Data
Bits 3-0 0000 Parameter Get Memory
Byte |2 Version Number The version of ISO 11783 Part 6 that this VT meets
0 = Hannover Agritechnica 2001 limited feature set
1 = FDIS Version 1S011783-6:2002(E), (Final Draft
International Standard)
2 = IS Version 1ISO11783-6:2004(E), First Edition, 2004-06-
15
3 =1S Version 1SO11783-6:2010(E), Second Edition,
(1ISO11783-6:2004(E) and features specifically noted with
version 3 reference)
4 = 1S Version 1ISO11783-6:2010(E), Second Edition,
(1S011783-6:2004(E) and features specifically noted with
version 4 reference)
5 = IS Version 1SO11783-6:2014(E), Third Edition
(this document in its entirety)
Byte 3 Status
0 = There can be enough memory. !
1 = There is not enough memory available. Do not transmit
Object Pool.
Byte 4-8 Reserved, set to FFg

Because there is overhead associated with object storage it is impossible to predict whether there is

enough memory available without having prior knowledge of the exact content of the object pool.

198
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D.4 Get Number of Soft Keys message

The Get Number of Soft Keys message is used by the Working Set to request the available divisions of the X
and Y axes for Soft Key descriptors, the available virtual Soft Keys and the number of physical Soft Keys. VT
Version 4 and later provides the number of physical Soft Keys that are used by the VT for navigation among
the virtual Soft Keys.

Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: ECU to VT, Destination-Specific

Byte 1 VT function = 1944,

Bits 7-4 1100 Command Get Technical-Datal
Bits 3-0 0010 Parameter Get Number Of Soft Keys
Bytes 2-8 Reserved, set to FF¢

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 spetific

Byte 1 VT function = 1944,

Bits 7-4 1100 Command Get Technical Data
Bits 3-0 0010 Parameter Get Number Of Soft Keys
Response

Byte 2 Navigation Soft Keys Version 3 and Prior: Reserved, set to FFy
Version4 and Later: The number of Physical Soft[Keys that
aresused by the VT for navigation among the Virtual Soft

Keys.
Bytes 3-4 Reserved, set to FFg
Byte 5 X Dots Number of pixels on the X axis for a Soft Key descriptor
Byte 6 Y Dots Number of pixels on the Y axis for a Soft Key descriptor
Byte 7 Virtual Soft Keys Number of possible virtual Soft Keys in a Soft Key Mgsk
Version 3 and Prior: 6 to 64 (inclusive)
Version 4 and Later: 64
Byte 8 Physical Seft.Keys Number of Physical Soft Keys

D.q Get Text Fontdata message

Thel Get Text Font\Data message allows the Working Set to request the characteristics of fonts,| type sizes,
type attributes and Colour capabilities.

Transmission repetition rate: On request
Datalength: 8 bytes
Rarameter group number: ECU to VT, Destination-Specific

Byte 1 VT function = 1954,

Bits 7-4 1100 Command Get Technical Data
Bits 3-0 0011 Parameter Get Text Font Data
Bytes 2-8 Reserved, set to FF¢

© 1SO 2014 — All rights reserved 199


https://standardsiso.com/api/?name=6f11751bf6afe4802de6f8a9f217691d

ISO 11783-6:2014(E)

D.7 Get Text Font Data response

Transmission repetition rate: In response to Get Text Font Data message
Data length: 8 bytes
Parameter group number; VT to ECU, Destination-Specific

Byte 1 VT function = 195,

Bits 7-4 1100 Command Get Technical Data
Bits 3-0 0011 Parameter GetText Font Data Response

Bytes 2-5 Reserved, set to FFg

Byte 6 Small font sizes (Values are width x height)
0000 0000 Font 6 x 8 (Default)
0000 0001 Font 8 x 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 %32
0100 0000 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 Type attribute Supported font styles
00006.6000 Normal text (Default)
0000 0001 Bold text
0000 0010 Crossed out text
0000 0100 Underlined text
0000 1000 Italics text
0001 0000 Inverted text
0010 0000 Flash between inverted andl

styles set by bits 0-3

0100 0000 Flash both the background
and

the foreground between
Hidden and styles set by
bits 0-4
1000 0000 Proportional font rendering|
! VT vgrsioh 4 and later

D.8 Get Hardware message

The Working Set sends the Get Hardware message to request the hardware design of the VT.

Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: ECU to VT, Destination-Specific

Byte 1 VT function = 199,
Bits 7-4 1100 Command Get Technical Data
Bits 3-0 0111 Parameter Get Hardware
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Bytes

2-8

D.9 Get Hardware response

Transmission repetition rate:
Data length:
Parameter group number:

Byte

1 VT function = 199,
Bits 7-4 1100
Bits 3-0 0111

ISO 11783-6:2014(E)

Reserved, set to FFg

In response to Get Hardware message
8 bytes
VT to ECU, destination specific

Command Get Technical Data
Parameter Get Hardware quponse

Byte

Byte

Byte

Bytes

Bytes

2 Boot time

3 Graphic Type

4 Hardware

5,6 X-PRixels

7,8 N Y~ Pixels

\(T\version 4 and later.

These bits exist in VT version 4 and later.

Maximum number of seconds from a VT power startulp or reset

Supported graphic modes

Supported hardware features

Number of divisions on the horizontal axis (X dots) (1

Number of divisions on the vertical axis (Y dots) (16

cycle to the transmission of the first "VT Status'm
(See Clause 4.6.4 and G.2). Set to FF;5 when thisg
information is not available.

0 = Monochrome (VT supports coldur'codes 0 ang
monochrome Picture Graphic objects only)

1 =16 Colour (VT supports eelour codes 0 throug
monochrome and 16 colout-Picture Graphic objec]
2 = 256 Colour (VT supports colour codes 0 throu
all formats of Picture Graphic objects).

Bit 0 =1 = VT has a touch screen and supports P
Event message.

Bit 1 = 1 =4D-has a pointing device and supports
Event message.

Bit 2 =1 = VT has multiple frequency audio outpu
Bit 3:= 1 = VT has adjustable volume audio output
Bit‘4 = 1 = VT supports simultaneous activations ¢
combinations of Physical Soft Keys (See Clause

Key and Button activation)

Bit 5 =1 = VT supports simultaneous activations g
combinations of Buttons (See Clause 4.6.18 Soft

Button activation) 2

Bit 6 = 1 = VT reports drag operation via Pointing

message (Bit 0 or Bit 1 shall be set to 1) 2

Bit 7 =1 = VT supports intermediate coordinates ¢
drag operation (Bit 6 shall be set to a 1) 2

unsigned integer) in the Data Mask Area

ssage"

1 and
h 15 and
[s).
hh 255 and
binting

Pointing

f all
1.6.18 Soft

f all
ey and

Event
uring a
b bit

it unsigned

integer) in the Data Mask Area. Since the Data Mask is

square, this value is always the same as the X Vaj

ue.

D.10Get Supported Widechars message

This message only applies to version 4 and later VTs.

The Get Supported Widechars message is used by the Working Set to determine the WideChars supported

by the VT.

The message only requests characters from a single code plane. If the ECU requires information about
multiple code planes multiple messages shall be sent.
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The request contains First WideChar and Last WideChar as a range, where First WideChar <= Last
WideChar.

The ECU 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.

Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number; ECU to VT, Destination-Specific
Byte 1 VT function = 1934,
Bits 7-4 1100 Command Get Technical Data
Bits 3-0 0001 Parameter Get Supported WideChars
Byte |2 Code plane 0 => characters 00000,5 — OFFFE ¢

1 => characters 1000035 — 1FFFF¢

16 => characters 10 0000;; — 10 FFFF ¢

Bytes | 3,4 First WideChar in inquiry range
Bytes | 5, 6 Last WideChar in inquiry range
Bytes | 7,8 Reserved, set to FF4

D.11 Get Supported WideChars response

This message only applies to version 4 and later.

Transnjpission repetition rate: In response to Get Supperted Widechars message
Data length: Variable
Parameter group number: VT to ECU, Destination-Specific

Byte |1 VT function = 193,

Bits 7-4 1100 Commaned Get Technical Data
Bits 3-0 0001 Parameter Get Supported WideChars response
Byte |2 Code plane 0 => characters 00000,5 — OFFFF 4

1 => characters 10000, — 1FFFF4

16 => characters 10 0000,5 — 10 FFHF 5

Byte | 3,4 First WideChar in inquiry range
Byte |[5,6 Last WideChar in inquiry range
Byte |7 Error Codes (0 = no errors)

=]

Bit 0 = 1 = Too many ranges (more than 255 sub-ranges i
the requested range)

Bit 1 =1 = Error in Code plane

Bits 2-3 = Reserved, setto 0

Bit 4 = 1 = any other error

Bits 5-7 = Reserved, setto 0

Byte |8 Number of ranges Indicates the number of entries in the WideChar range array.|Set
to O if Error codes is not equal to 0.

Bytes 9-n WideChar range array  Each entry in the array consists of two WideChars:
first WideChar, last WideChar.

NOTE The ECU does not have to request this message because the VT shall display WideStrings even if they
contain unsupported characters (See Clause 4.6.19.7 String encoding). The VT shall include the characters from the
WideChar minimum character set when responding to a Code Plane 0 request (See Table L.7 — WideString minimum
character set).

Example Response from a VT supporting only the WideChar Minimum Character Set. The ECU has
requested information about characters 0000,4 to 3FFF;5 in code plane O.

Clys, ; Command
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0046, ; Code plane 0

0046, 0046, FFi5, 3Fys, ; Inquiry range (000016 - 03FFF1¢)

0046, ; Error Codes

OF s, ; 15 ranges

2016, 0015, 7Ezs, 0046, ; Range 1. Character 002046 - 007E 5
AO.5, 0016, 7Ej5, 0146, ; Range 2. Character 00AQ¢ - 017E1¢
C645, 0246, C716, 0246, ) Range 3. Character 02C615 - 02C74¢
C946, 0246, C946, 0246, ) Range 4. Character 02C9;5 - 02C94¢
D846, 0246, DD, 0246, ) Range 5. Character 02D85 - 02DD1¢
TE 16, 0346, TE 16, 0346, ) Range 6. Character 037E46 - 037E1¢
8446, 0346, 8A46, 0346, ) Range 7. Character 03845 - 038A5
8C16, 0316, 8C16, 0316, ) Range 8. Character 038C;5 - 038C 44
8Es, 0355, Aly, 0346, ; Range 9. Character 038E ¢ - 03A14¢
A3, 0315, CEj, 0346, ; Range 10. Character 03A3;¢ - 03CE 5
01, 0445, 0Cyie, 0446, ; Range 11. Character 040135 - 040C ¢
OEs, 0445,  4Fi5, 0446, ; Range 12. Character 040E ¢ - 044F ¢
5116, 0445, 5Ci6, 0444, ; Range 13. Character 045135 - 045C ¢
5Es, 0445, 5Fi5, 0446, ; Range 14. Character 045E ¢ - 045F¢
ACis, 2046, ACis, 2046, ) Range 15. Character 20AC¢ - 20AC 5

D.12 Get Window Mask Data message
Thig message applies to version 4 and later VTs.

Thel Working Set sends the Get Window Mask Data message*to request the background coldur of User-
Layput Data Mask and the background colour of the Key Cells)on a User-Layout Soft Key Mask.

Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: ECU16’VT, Destination-Specific

Byte 1 VT function = 1964,

Bits 7-4 1100 Command Get Technical Data
Bits 3-0 0100 Parameter Get Window Mask Data
Bytes 2-8 Reserved, set to FF¢

D.13Get Window Mask-Data response

Thig message only applies-to version 4 and later VTs.

Transmission _fepétition rate: In response to Get Window Mask Data message
Data length: 8 bytes
Parameter,group number: VT to ECU, destination specific

Byte\~'1 VT function = 1964,

Bits 7-4 1100 Command Get Technical Datal
L Bis 3-0 0100 Parameter —— GetWindgw MaskData
Byte 2 Background colour of VT's User-Layout Data Masks.
Byte 3 Background colour of VT's Key Cells when on a User-Layout
Soft Key Mask.
Bytes 4-8 Reserved, set to FFg

D.14 Get Supported Objects message

This command is used by the WS to get the list of all object types supported by the VT.

© 1SO 2014 — All rights reserved 203


https://standardsiso.com/api/?name=6f11751bf6afe4802de6f8a9f217691d

ISO 11783-6:2014(E)

NOTE This message is available in VT version 4 and later.

Transmission repetition rate:
Data length:
Parameter group number:

Byte

Bytes
D.15Get
This messa
The VT use
The VT sha
— All obje
— All optig

— Proprie
not be |

The VT ano

In either cal
reject the o

The WS may also decide by another means that ‘it-does not want to include the proprietary objects liste

the VT in itg
VTs shall n
Non-proprig

functionally
both cases.

Transnjpission repetition rate:

On request
8 bytes
ECU to VT, Destination-Specific

1 VT function = 197,

Bits 7-4 1100 Command Get Technical Data
Bits 3-0 0101 Parameter Get Supported Objects
2-8 Reserved, set to FF4

Supported Objects response

ge is available in VT version 4 and later.

s this message to respond to a Get Supported Objects message.

Il return a list of all supported object types including (see Table A.1 — Virtuakterminal objects)
Ct types that are mandatory for the VT to support.

nal object types that the VT supports.

ary object types that the VT supports, which may vary depending on the connected WS, or
sted at all.

WS may decide by another means which proprietary-6bjects may be supported.
se whether the VT lists the proprietary objects-in this message or not, the VT may still decid
bject pool from the WS because it included praprietary objects.

object pool.

bt list Auxiliary Input Type 1 and. Auxiliary Function Type 1 objects in the list of supported objec
tary objects that are not(listed as supported by the VT shall still be parsed, but they shall ng

supported by the VT. nthis way, some Working Sets may choose to use the same object po

In response to Get Supported Objects message

may

i by

2

t be
Dl in

by

Data lgngth: Variable

Parameter group number: VT to ECU, Destination-Specific

Byte |1 VT function = 19749

Bits'7-4 1100 Command Get Technical Data
Bits3—=10 0161 Parametet Get-Supported-Obyects
Response

Bytes 2 Number of bytes to follow
(NOTE: For future compatibility, this is NOT necessarily the
number of Object Types)

Byte  3-n Numerically ascending sorted list of all Object Types supported
by the VT. Each Object Type is an unsigned integer
occupying a single byte. If the special value FF; is found
the WS during parsing, it indicates the end of the list, and all
following bytes should be ignored.
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Annex E
(normative)

Non-volatile memory operations commands

E.1 General

E.l

The)
con
stor

Stolling and restoring an object pool includes all object definitions. There shall be a{method insid

ass
sing
ider

Ver
sha
(Se
the

In o
nee
vers
objsg

The
curf
pow

-6:2014(E)

1 Introduction

VT provides functions to store and to restore a complete Working Set-specific object
necting to the VT, the Working Set can send a message to get its object pool copjed”from
age into volatile storage. The availability and organization of the non-volatile storage area is

gn a stored object pool uniquely to a specific Working Set. Dependant on the' VT design, e
le object pool or an arbitrary number of pools can be managed for each Working Set. Each po
tified by a version label.

5ion labels may be displayed to an operator and may be used asq file name. As such the \

b Table L.1 — ISO 8859-1 (Latin 1) character set). Version labels shall be padded with trailir]
fefined version label size. In addition, the following characters shall not be used in a version la

[5C16] Reverse Solidus (Back slash)
[2216] Quotation mark (Double quote)
[27.6] Apostrophe (Single quote)
[60:6] Grave Accent (Back tic)
[2F16] Solidus (Forward slash)
[3A16] Colon

[2A16] Asterisk

[3C16] Less-than sign

[3E16] Greater-than sign

[7Cy6] Vertical line

[3F16] Question mark

[

TV A

rder to maintain different-versions of object pools in the non-volatile storage of the VT, the \
(s to detect those versions currently stored by the VT. It shall also determine if any of t
ions are suitableCfer the Working Sets current software version before an object pool is cop
ct buffer of theV/T.

Working{Set should acquire the VT technical data to ensure the stored version is compati
ent characteristics. This allows the Working Set to account for changes in the VT charactersti
er gycle to another.

The

bool. When
non-volatile
\VT-specific.
e the VT to
ither only a
bl should be

\Vorking Set

| apply the following rules. Version labels shall be constructed of visible characters from font type zero

g blanks to
bel string:

\Vorking Set
e available
ied into the

ble with the
Cs from one

Vorking Set

Master shall only be allowed to manipulate its own versions of object pools and shall not perform 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.

NOTE Because non-volatile operations may take an indefinite amount of time to complete, the response message
may be delayed accordingly. Therefore the VT Status message shall reflect 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.
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E.1.2 Version Management — VT version 4 and prior

Version labels are defined as a seven character 8-bit string. The permissible messages do not include the
extended versions of the messages in this annex.

E.1.3 Version Management — VT version 5 and later

Version labels are defined as either a seven character 8-bit string, or a thirty-two character 8-bit string, and the

appropriate

messages in this annex shall be used accordingly.

E.2 Get Mersionrs+message
The Get Vefsions message allows the Working Set to query the VT for existing seven-character version'lal
associated with the requesting Working Set.
Transnjpission repetition rate: On request
Data lgngth: 8 bytes
Parameter group number: ECU to VT, Destination-Specific
Byte |1 VT function = 223y,
Bits 7-4 1101 Command Non Volatile Memory
Bits 3-0 1111 Parameter Get Versions
Bytes | 2-8 Reserved, set to FFg
E.3 Get Versions response
The VT seryds all version labels contained in the non-volatile storage associated with the requesting Wor

Set. If ther¢ is no version stored, the number of version sttings is set to 0 and the remaining bytes in

bels

king
the

Dnly

non-
ated

packet shall be set to FF,¢. Extended Transport Protocol and Transport Protocol are used when necessary].
Transnjpission repetition rate: In response to Get Versions message
Data length: Variable
Parameter group number: VAo ECU, Destination-Specific
Byte |1 VT function = 224,
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 labgls 7 character version strings, unused bytes filled with spaces.
8-bit Strings are allowed.
E.4 Store Versioneommand
The Store Yersion.command allows a Working Set to store the copy of the actual object pool into the
volatile storpge of the VT. This message can be sent at any time. The copy is stored as the version indic
by version Jabel. If a copy with the same version label already exists in the non-volatile storage area,

it is

overwritten. All objects are stored as they are (with current attributes, input values etc.). If the version label
contains no string (all blanks) the last stored version in non-volatile storage shall be overwritten; alternatively,
if there is no version stored up to that point, an error shall be indicated by the VT.

Transmission repetition rate: On request

Data length: 8 bytes

Parameter group number: ECU to VT, Destination-Specific
Byte 1 VT function = 2084

206

Bits 7-4 1101 Command Non Volatile Memory
Bits 3-0 0000 Parameter Store Version
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Bytes 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 acknowledges whether the object pool was stored in the non-volatile storage.

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 = 2084,

Bits 7-4 1101 Command Non Volatile Memory
Bits 3-0 0000 Parameter Store Version Response
Bytes 2-5 Reserved, set to FFg
Byte 6 Error Codes (0=no errors; successfully stared)

Bit 0 = Reserved
Bit 1 = 1 = Version label is not ¢orrect
Bit 2 = 1 = Insufficient memory available
Bit 3 =1 = Any other erron

Bytes 7,8 Reserved, set to FFg

E.d Load Version command

The|Load Version command allows a Working Set to load a copy of a object pool from the non-volatile storage
of the VT. If an object pool is already loaded it is overwritten.”If the message is acknowledged positive by the
VT,[the Working Set may proceed as if all objects had beén transmitted normally. If the version label contains
no gtring (all blanks), the last stored version in non-volatile storage shall be loaded.

When the VT receives the Load Version command; it shall set the "parsing” bit in the VT Status message to 1
unti| it has finished parsing the object pool and(Sends the Load Version Response message.

Thel Working Set Master shall wait for the.koad Version response until three consecutive VT Statu$ messages
have been received where the "parsing'bit is set to 0. At that time, if the Load Version response hpas not been
recgived by the Working Set Master, then it shall assume that the Load Version command was rjot received
by the VT. Three messages are-waited for to avoid race conditions created by a VT Status messafje that may
alrepdy be in a transmit queug, which does not correctly identify the parsing state.

Transmission repetition’rate: On request
Data length: 8 bytes
Parameter group)number: ECU to VT, Destination-Specific

Byte % VT function = 2094

Bits 7-4 1101 Command Non Volatile Memotfy
Bits 3-0 0001 Parameter Load Version
Bytes 2-8 Version label 7 character version string, unused bytes shall be filled with

cnacac Onh:, Q hit Ctrinac ara allowvauad
Sd=d=aasen My O POt g arcaovveor

E.7 Load Version response

The VT acknowledges whether a copy was loaded from the non-volatile storage.

Transmission repetition rate: In response to Load Version command
Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific

Byte 1 VT function = 2094
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Bytes
Byte

Bytes

Bits 7-4 1101
Bits 3-0 0001
2-5

6

7,8

Command Non Volatile Memory
Parameter Load Version Response
Reserved, set to FF4
Error Codes (0=no errors; successfully 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
Reserved, set to FF4

E.8 Deldte Version command

The

this messag
version in n|

NOTE ]

E.9

The

Delete

Transnpission repetition rate:

Data le
Param

Byte

Bytes

Delsg

VT ack

ngth:
bter group number:

1 VT function = 21049
Bits 7-4 1101

Bits 3-0 0010

2 -8 Version label

te Version response

Transnpission repetition rate:

Data le
Param

ngth:
pter group number;

This bit exists in VT version 4 and later.

Version command allows a Working Set to delete a version of an object pool i the non-vol
storage of the VT. If a copy of this version is in the volatile memory at the same time it is"preserved ther
e affects non-volatile storage only. If the version label contains no string (all)blanks) the last st
pn-volatile storage is to be deleted.

[0 delete the object pool from volatile memory, see Clause F.44 Delete Object Rool command.

On request
8 bytes
ECU to VT, Destination-Specific

Command Non Volatile Memory

Parameter Delete Version

7 character yversion string, unused bytes shall be filled with
spaces. Only 8-bit Strings are allowed.

nowledges whether a version was.deleted in the non-volatile storage.

In response to Delete Version command
8 bytes
VT to ECU, Destination-Specific

atile

P —

bred

Byte |1 VT funetion’= 2104
Bits 7 -4<4101 Command Non Volatile Memory
Bits 3,-0¢ 0010 Parameter Delete Version Response
Bytes | 2-5 Reserved, set to FF
Byte |6 Error Codes (0=no errors; successfully deleted)
Bit 0 = Reserved
Bit1l =1 = Versionlabel is not corrector \ersion lahel
unknown
Bit 2 = Reserved
Bit 3 = 1 = Any other error
Bytes 7,8 Reserved, set to FF4

E.10 Extended Get Versions message

The Get Versions message allows the Working Set to query the VT for existing extended version labels

associated with the requesting Working Set.

208
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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 = 211,
Bits 7-4 1101 Command Non Volatile Memory
Bits 3-0 0011 Parameter Extended Get Versions
Bytes 2-8 Reserved, set to FFys
NOTE This message is available in VT version 5 and later.

E.1

The

1 Extended Get Versions response

VT sends all extended version labels contained in the non-volatile storage associated With the
Wolking Set. If there is no version stored, the number of version strings is set to 0 and the remain

requesting
ing bytes in

the |packet shall be set to FFis. Extended Transport Protocol and Transport Pfétocol are jused when
necgssary.
Transmission repetition rate: In response to Extended Get Versions message
Data length: Variable
Parameter group number: VT to ECU, Destination-Specific
Byte 1 VT function = 2114,
Bits 7-4 1101 Command Non Volatile Memofy
Bits 3-0: 0011 Parameter Extended Get Versjons
Byte 2 Number of version strings to follow (each is 32 bytes)
Bytes 3-n Version labels 32 charactergversion strings, unused bytes shall be filled with
spaces.Only 8-bit Strings are allowed.
NOTE This message is available in VT version 5 and’later.
E.12 Extended Store Version command
The| Extended Store Version command allows a Working Set to store the copy of the actual objgct pool into
the jhon-volatile storage of the VT, This message can be sent at any time. The copy is stored as|the version
indicated by an extended versiorifabel. If a copy with the same version label already exists in the |non-volatile
storpge area, it is overwritten-All objects are stored as they are (with current attributes, input values etc.). If
the |version label contains. ne’ string (all blanks) the last stored version in non-volatile storage shall be
ovefwritten; alternatively;-if.there is no version stored up to that point, an error shall be indicated by| the VT.
Transmission repetition rate: On request
Data length: 33 bytes
Parameter, group number: ECU to VT, Destination-Specific
Byte{>1 VT function = 2124,
Bits 7-4 1101 Command Non Volatile Memofy
Bits 3-0 0100 Parameter Extended Store 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.

E.13 Extended Store Version response

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:

In response to Extended Store Version command

8 bytes
VT to ECU, Destination-Specific

Byte 1 VT function = 2124
Bits 7-4 1101 Command Non Volatile Memory
Bits 3-0 0100 Parameter Extended Store Version
Bytes 2-5 Reserved, set to FF4
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 available
Bit 3 =1 = Any other error
Bytes | 7,8 Reserved, set to FF4
NOTE This message is available in VT version 5 and later.
E.14 Extgnded Load Version command
The Extended Load Version command allows a Working Set to load a copy of an.object pool from the
volatile storpge of the VT. If an object pool is already loaded it is overwritten. If the:message is acknowled
positive by the VT, the Working Set may proceed as if all objects had been transmitted normally. If the ver
label contaips no string (all blanks), the last stored version in non-volatile storage shall be loaded.
When the YT receives the Extended Load Version command, it shall set the "parsing” bit in the VT St
message tq 1 until it has finished parsing the object pool and sends the Extended Load Version Respd
message.
The Working Set Master shall wait for the Extended Load \ersion response until three consecutive VT St
messages have been received where the "parsing” bit is«Sét to 0. At that time, if the Extended Load Ver
response hps not been received by the Working Set-Master, then it shall assume that the Extended L
Version cojnmand was not received by the VT. Three messages are waited for to avoid race condit
created by EVT Status message that may already b€ in a transmit queue, which does not correctly identify
parsing sta
Transnpission repetition rate: On request
Data lgngth: 33 bytes
Parameter group number: ECU to VT, Destination-Specific
Byte 1 VT functionn="2134,
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 ack

Transmission repetition rate:
Data length:
Parameter group number:

nowledges whether a copy was loaded from the non-volatile storage.

In response to an Extended Load Version command
8 bytes
VT to ECU, Destination-Specific

Byte 1 VT function = 2134,
Bits 7-4 1101 Command Non Volatile Memory
Bits 3-0 0101 Parameter Extended Load Version
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Bytes 2-5 Reserved, set to FFg

Byte 6 Error Codes (0=no errors; successfully 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

Bytes 7,8 Reserved, set to FFg

NOTE This message is available in VT version 5 and later.

E.16 Extended Delete Version command

The| Extended Delete Version command allows a Working Set to delete a version of an object‘poo| in the non-
volgtile storage of the VT. If a copy of this version is in the volatile memory at the sametime it is preserved
there — this message affects non-volatile storage only. If the version label contains-ho string (all{blanks) the
last|stored version in non-volatile storage is to be deleted.

NOTE To delete the object pool from volatile memory, see Clause F.44 Delete Object Pool command.

Transmission repetition rate: On request
Data length: 33 bytes
Parameter group number: ECU to VT, Destination*Specific

Byte 1 VT function = 2144,

Bits 7-4 1101 Command Non Volatile Memofy
Bits 3-0 0110 Parameter Extended Delete 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 ant’later.

E.17 Extended Delete Version response

Thel VT acknowledges whether a version was deleted in the non-volatile storage.

Transmission repetition rate: In response to Extended Delete Version command
Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific

Byte 1 VT-function = 2144,

Bits %4 1101 Command Non Volatile Memofy
Bits</3-0 0110 Parameter Extended Delete Vérsion
Bytes 25 Reserved, set to FFg
Byte .6 Error Codes (0=no errors; successfully deleted)

Bit 0 = Reserved

Bit 1 = 1 = Version label is not correct or Version label

unknown

Bit 2 = Reserved

Bit 3 = 1 = Any other error
Bytes 7,8 Reserved, set to FFg

NOTE This message is available in VT version 5 and later.
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Annex F
(normative)

Command and Macro messages

al

Commands]
members nj
VT to other
command,

unless othe
time to resp
the VT Stat

Unless othg
be set to th
necessarily
Example:

currently in g
=11000 and

F.2Hide/s

The Hide/S

the object as well as its remembered state. If the object*cannot be displayed due to references to mis

objects, the

Transnpission repetition rate: On:request

Data lgngth: 8 bytes

Parameter group number; ECU to VT, Destination-Specific

Allowed in a Macro: Yes

Byte |1 VT function = 160jg
Bits 7-4 1010 Command Command
Bits 3-0 0000 Parameter Hide/Show object

Byte | 2,3 Object ID

Byte | 4 0 = Hide, 1 = Show

Byte |5-8 Reserved, set to FFis

F.3Hide/$how Object response

are sent irom a Working Set to the VI using the PGNS given in ANNeX C. WOrKINg Set Mastel
ay send any command in this Annex. Additionally, the Identify VT message may be sent from
VTs. The originator shall wait for a response up to a maximum of 1,5 s before sendingjang
inless stated otherwise. Each of the commands in the present annex can also be used in a M
rwise noted. Working Set designers should recognize that the VT can take a significant amou
ond to a command, especially if the command causes a display refresh (refer totthe' busy codd
IS message, in Clause G.2).

rwise noted any attribute in a response message which also exists in the. command message 1
P same value as in the command message, i.e. the response frame reflects the command but
the state of the object.

An Enable/Disable Object command is sent with Object Id = 110Q0'and Byte 4 = 0 (disable). The objg
state where it cannot be disabled, and therefore it stays enabled <Fh€ response frame is sent with Obje
Byte 4 = 0 (disable) and Error Code indicating the cause of the érror.

bhow Object command
how Object command is used to hide or showga Container object. This pertains to the visibili

VT generates an error in the response.

S or
one

ther
ACro
nt of

s in

hall
not

ctis
ct Id

y of
sing

LhdalCl o

The VT us

Transmission repetition rate:

5. % Atatl o + ol
o o IIICDDCluC W ICQ'JUIIU W UaiC T TIMUCT7 OTTUVV UUJC\JL CUITITTIariyu.

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 = 1604
Bits 7-4 1010 Command Command
Bits 3-0 0000 Parameter Hide/Show object
Byte 2,3 Object ID
Byte 4 0 = Hide, 1 = Show
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Error Codes (0 = no errors)
Bit 0 = 1 = References to missing objects
Bit 1 =1 = Invalid Object ID
Bit 2 =1 = Command error
Bit 3 = undefined, set to 0 recommended
Bit 4 = 1 = Any other error

Reserved, set to FFi6

F.4Enable/Disable Object command

Thi

accessibility of an input field object or Button object. This command is also used to enable for

It is

Transmission repetition rate:
Data length:

Parameter group number:
Allowed in a Macro:

Byte 1 VT function = 1614,
Bits 7-4 1010
Bits 3-0 0001

Byte 2,3

Byte 4

Byte 5-8

F.5Enable/Disable Object response

The

Transmission repetition rate:

allowed to enable already enabled objects and to disable already disabled objectsOIf this h
response frame shall indicate ‘no errors’ and macros shall be executed.

VT uses this message to respond to the_Enable/Disable Object command.

On request

8 bytes

ECU to VT, Destination-Specific
Yes

Command
Enable/Disable objg

Command

Parameter

Object ID

0 = Disable, @)= Enable
Reservediset to FFi

In response to an Enable/Disable Object command

rains to the
disable an

appens the

pCt

ect

Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific
Allowed in a Macro: No
Byte 1 VT function = 16140
Bits 7 £4~71010 Command Command
Bits _33%0 0001 Parameter Enable/Disable Obj
Byte 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 3 =1 = Could not complete. Operator input is active on
this object.
Bit 4 = 1 = Any other error
Bytes 6-8 Reserved, set to FFis

F.6Select 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
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returned. Depending on byte 4, the object is either selected (has focus) or opened for input (not valid for
Button objects or Key objects).

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).

NOTE Even if the input field is activated for data input, the value shall not be changed by this command (e.g. Input
Boolean is not toggled).

NOTE 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
Clause H.8).

NOTE T version 3 and prior do not support selection of a Button object or a Key object.
Transnjpission repetition rate: On request
Data lgngth: 8 bytes
Parameter group number: ECU to VT, Destination-Specific
Allowed in a Macro: Yes

Byte |1 VT function = 16210

Bits 7-4 1010 Command Gommand
Bits 3-0 0010 Parameter Select Input object
Byte |2,3 Object ID — NULL indicates that-no object shall be selected (ife.
focus is removed)
Byte |4 Option

FFis = Set Focus to.object referenced by Object ID

0 = Activate for.data-input the object referenced by Objec
(invalid for Button object or Key object and may have no
effect for the'lnput Boolean object depending on the VT
design)

NOTEValue 0 available only on VT Version 4 and later.

Byte |5-8 Reserved, set to FF4

D

F.7Select Input Object response

The VT us€s this message to respond toithe Select Input Object command.

Transnjpission repetition rate: In response to a Select Input Object command
Data length: 8 bytes

Parameter group numbet: VT to ECU, Destination-Specific

Allowed in a Macro: No

Byte |1 VT function = 16210

Bits <7~"4 1010 Command Command

Bits V3-0 0010 Parameter Select Input object
Bytes | 2.3 Object ID
Byte *=# Resporse

0 = Object referenced by Object ID is not selected or Object
ID is the NULL object

1 = Object referenced by Object ID is Selected

2 = Object referenced by Object ID is Opened for Edit !
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Byte 5 Error Codes (0 = no errors)
Bit 0 = 1 = Object is disabled
Bit 1 =1 = Invalid Object ID
Bit 2 = 1 = Object is not on the active mask or object is in a
hidden container
Bit 3 = 1 = Could not complete. Another Input field is
currently being modified, or a Button or Soft Key is currently
being held.
Bit 4 = 1 = Any other error
Bit 5 = 1 = Invalid Option value *

NOTE: An object that is off-screen or zero width or zerd height, and

is enabled and not within a hidden container, is both, s€lectable and

able to be opened for edit. This is not an error ¢condition|.

Bytes 6-8 Reserved, set to FFg
These bits/values exist in VT version 4 and later.

F.8ESC command

Thig command is used to abort operator input.

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 = 1464

Bits 7-4 1001 Command Command
Bits 3-0 0010 Parameter ESC
Byte 2-8 Reserved, set to FF¢

F.9ESC response

Thel VT uses this message to respond\to the ESC command.

Transmission repetition rate: In response to ESC command
Data length: 8 bytes

Parameter group numbet: VT to ECU, Destination-Specific
Allowed in a Macro; No

Byte 1 VT -function = 1464,

Bits“/7 -4 1001 Command Command

Bits’ ~ 3-0 0010 Parameter ESC
Byte 23 Object ID where input was aborted if no error code
Byte'\~4 Error Codes (0 = no errors)

Bit 0 = 1 = No input field is open for input, ESC ignored.
Bi 3 - lofi : od

Bit 4 = 1 = Any other error

Bytes 5-8 Reserved, set to FF g

F.10 Control Audio Signal command

This command may be used to control the audio on the VT. When received this message shall terminate any
audio in process from the originating ECU and replace the previous command with the new command. The
previous rule does not apply to an acoustic signal associated with an Alarm Mask. There may be a momentary
interruption in the tone while the VT terminates the previous command.

© 1SO 2014 — All rights reserved 215


https://standardsiso.com/api/?name=6f11751bf6afe4802de6f8a9f217691d

ISO 11783-6:2014(E)

Continuous tones are not recommended, however it is recognized that 255 activations of 65,535 ms each
produces 278 minutes of continuous tone. If this is insufficient, the originating ECU may issue an additional
Control Audio Signal command to the VT prior to the expiration of the tone.

If the VT is capable of supporting the Control Audio Signal command for only a single ECU at a time, then the
Control Audio Signal response shall indicate that the Audio Device is busy. The audio produced by a control
audio command shall never be queued or delayed beyond normal VT message processing. See Figure F.1 —
Acoustic signal termination

» Time

Key
1  Working Set 1 sends Control Audio Device command with a total time of 10 seconds.
2 Working Set 2 alarm becomes visible and has acoustic signal other thanfhone”. VT terminates Working Set 1 augl

and infgrms Working Set 1. VT proprietary acoustic requires 4 seconds:

[0]

Figure F.1 — Acoustic signal’'termination

If the VT is|capable of supporting the Control Audio Sighal command for more than a single ECU at a t|me,
then the auglio for each Working Set is not interrupted{See Figure F.2 — Acoustic signal with multisound

» Time

Key
1  Working Set 1 sends Control Audio Device command with a total time of 10 seconds.
2 Working Set 2 alarm becomes visible and has acoustic signal other than “none”. VT proprietary acoustic requires 4

seconds.

Figure F.2 — Acoustic signal with multisound

NOTE The Control Audio Signal command is independent of the currently active Working Set, therefore audio tones
can be commanded whether the originating ECU is the active Working Set, or not. (See Clause 4.6.14 Alarm handling)
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D non-
frequency

dio to the

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 = 1634,
Bits 7-4 1010 Command Command
Bits3-0 0011 Parameter Control Audio
Byte 2 Activations
0 = Terminates any audio in process from the originating
ECU (Frequency and Duration values are ignored).
1 — 255 = Number of Audio Activations.
Byte 3,4 Frequency in Hz If the Frequency specified is outside|of the VT
capabilities for production of sound (alse;applies t
multiple frequency devices) then the WiI/limits the
to the reproducible range.
Byte 5,6 On-time duration in ms. If the duration specified is lesfs than the
VT capabilities for timing, the VT\shall time the au
VTs smallest controlled value
Byte 7,8 Off-time duration in ms. If the.ddration specified is lesfs than the

VT capabilities for timing; the VT shall time the au

VTs smallest contralled value

F.11 Control Audio Signal response

Thig message is sent by the VT in response to a control audio command.

Byte

Byte

Byte

F.12 Set Audio Volume command

Transmission repetition rate:
Data length:

Parameter group number:
Allowed in a Macro:

1 VT function = 16344
Bits 7-4 1010
Bits 3-0 0011

2

3-8

In respanse to Control Audio Signal command
8 bytes
VT, t0 ECU, Destination-Specific

No
Command Command
Parameter Control Audio

Error Codes (0=no errors)
Bit 0 = 1 = Audio device is busy
Bits 1-3 = Undefined, set to O recommended
Bit 4 = 1 = Any other error

Reserved, set to FFg

Thig comimand can be used to control the audio on the VT.

This—command applinc to Qllhcnqllnnf Control Audio Qignal commands (an Clause E 1(\) of

dio to the

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 operator.
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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 = 1644,
Bits 7-4 1010 Command Command
Bits 3-0 0100 Parameter Set Audio Volume
Byte 2 Percent (0 -100 %) of maximum volume set by operator
Byte 3-8 Reserved, set to FF4
F.13 Set Audio Volume response

This message is sent by the VT in response to a Set Audio Volume command.

se

set
rent
| be
the
tive
b up

hild
tion

Transnpission repetition rate: In response to Set Audio Volume command
Data lgngth: 8 bytes
Parameter group number; VT to ECU, Destination-Specific
Allowed in a Macro: No
Byte |1 VT function = 1644,
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 deviceds busy, subsequent commands
the new setting
Bit 1 = 1 = Command is not supported”
Bits 2-3 = Undefined, set to 0 recommended
Bit 4 = 1 = Any*other error
Byte |3-8 Reserved, setto FF4
' This bif exists in VT version 5 and later.
F.14 Chapge Child Location command
The Changg Child Location command is_used to change the position of an object. The new position is
relative to the object's current position. Since the object can be included in many parent objects, the pg
Object ID if also included. If a parent.object includes the child object multiple times, then each instance wi
moved. When the object is moved,)the parent object shall be refreshed. The position attributes given in
message hpve an offset of —127 (i.e. value of 0 =a —127 pixel move, 255 = a +128 pixel move). Pos
values indigate a position change down (Y) or to the right (X). Negative values indicate a position changg
(Y) or to thg left (X).
Because of the possibility of lost messages, when a guaranteed position is required, the Change Q
Position command.should be used instead of specifying relative coordinates with the Change Child Loc3
command.
TransnpiSsjon 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 = 165,
Bits 7-4 1010 Command Command
Bits 3-0 0101 Parameter Change Child Location
Bytes 2,3 Parent Object ID
Bytes 4,5 Object ID of object to move
Byte 6 Relative change in X position
Byte 7 Relative change in Y position
218
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Byte 8 Reserved, set to FFg
F.15 Change Child Location response

This message is sent by the VT in response to a Change Child Location command.

Transmission repetition rate: In response to Change Child Location command
Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific
Allowed in a Macro: No
Byte 1 VT function = 1655,
Bits 7-4 1010 Command Command
Bits 3-0 0101 Parameter Change Child\Location
Bytes 2,3 Parent Object ID
Bytes 4,5 Object ID of object to move
Byte 6 Error Codes (0O=no error)

Bit 0 = 1 = Invalid Parent Object 1D
Bit 1 = 1 = Invalid Object ID
Bit 2,3 = Undefined, set to Olrecommended
Bit 4 = 1 = Any other error.
Bytes 7,8 Reserved, set to FF5

F.16 Change Child Position command

The|l Change Child Position command is used to change therposition of an object. The new pogition is set
relative to the parent object's 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 multiples times, then each ihstance will
be moved to the same location (the designer may want to use Change Child Location command|to move all
instances in a relative motion). When the object isé¢moved, the parent object shall be refreshed. The position
attriputes given in the message are signed integer. Positive values indicate a position below (Y) off to the right
of (X) the top left corner of the parent object."Negative values indicate a position above (Y) or to the left of (X)
the fop left corner of the parent object.

Transmission repetition rate: On request

Data length: 9 bytes

Parameter group number: ECU to VT, destination specific
Allowed in a Macro: Yes

Byte 1 VT function = 18049

Bits 7=2 1011 Command Command

Bits 13+ 0 0100 Parameter Change Child Positjon
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.

Transmission repetition rate: In response to Change Child Position command
Data length: 8 bytes

Parameter group number: VT to ECU, Destination-Specific

Allowed in a Macro: No

Byte 1 VT function = 18049
Bits 7-4 1011 Command Command
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Bytes
Bytes
Byte

Bytes

Bits 3-0 0100
2,3

4,5

6

7,8

F.18 Chapge Size command

The Chang
means that

Parameter Change Child Position
Parent Object ID
Object ID of object to move
Error Codes (0=no error)
Bit 0 = 1 = Invalid Parent Object ID
Bit 1 = 1 = Invalid Object ID
Bit 2,3 = Undefined, set to 0 recommended
Bit 4 = 1 = Any other error
Reserved, set to FF5

Transnpission repetition rate:
Data lgngth:

Parameter group number:
Allowegl in a Macro:

Byte

Bytes
Bytes
Bytes
Byte

1 VT function = 1664,
Bits 7-4 1010

Bits 3-0 0110

2,3

4,5

6,7

8

F.19 Chapge Size response

This messa

Transnpission repetition rate:
Data length:

Parameter group number:
Allowed in a Macro:

Byte

Bytes
Byte

Bytes

1 VT function = 16615
Bits 7-4 1010
Bits 3-0 0110

b Size command is used to change the size of an object. A value of 0 for width or height or
the object size is 0 and the object is not drawn.

On request

8 bytes

ECU to VT, Destination-Specific
Yes

Command Command
Parameter Change Size
Object ID of object to size

New width

New height

Reserved, set to FF{g

ge is sent by the VT in response to a Change Size command.

In fesponse to Change Size command

8.bytes

VT to ECU, Destination-Specific

No

Command Command
Parameter Change Size

both

2,3 Object ID of object to size

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 recommended
Bit 3 = Undefined, set to 0 recommended
Bit4=1— An\J/ other error

5-8 Reserved, set to FFyg

F.20 Change Background Colour command

This command is used to change the background colour of an object.

NOTE

220

Version 4 and later VTs may support a means to transform the colour table into alternate mapping. (See
Clause B.17 Colour Map object)

© ISO 2014 — All rights reserved


https://standardsiso.com/api/?name=6f11751bf6afe4802de6f8a9f217691d

ISO 11783-6:2014(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 = 16710

Bits 7-4 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 Clause A.3 VT standard colour
palette)
Bytes 5-8 Reserved, set to FFig

F.21 Change Background Colour response

Thig message is sent by the VT in response to a Change Background Colour commanid:

Transmission repetition rate: In response to Change Background.Celour command
Data length: 8 bytes

Parameter group number: VT to ECU, Destination-Specific

Allowed in a Macro: No

Byte 1 VT function = 16710

Bits 7-4 1010 Command Command

Bits 3-0 0111 Parameter Change Background Colour
Bytes 2,3 Object ID
Byte 4 New Background colour (See A.3 VT standard colour|palette)
Byte 5 Error Codes (0=no error)

Bit 0:= 1 = Invalid Object ID
Bit“d = 1 = Invalid colour code
Bits 2 - 3 = Undefined, set to 0 recommended
Bit 4 = 1 = Any other error
Bytes 6-8 Reserved, set to FF5

F.22 Change Numeric Value command

Thig command is used to change’ the value of an object. It applies only to objects that have a numeric “value”
attripute. The size of the,ebject shall not be changed by this command. Only the object indigated in the
conmmand is to be changed;‘variables referenced by the object are not changed.

Transmission repetition rate: On request

Data length: 8 bytes

Parameter,group number: ECU to VT, Destination-Specific
Allowed ia Macro: Yes

Bytee 1 VT function = 1681

Bits Z-4 1010 Command Command
Bits 3-0 1000 Parameter Change Numeric Value
command
Bytes 2,3 Object ID of object to change
Byte 4 Reserved, set to FFg
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5-8

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: 1 byte for TRUE/FALSE
Input Number object: 4 bytes for integer input
Input List object: 1 byte for list index

Output Number object: 4 bytes for integer output
Output List object : 1 byte for list index

Output Meter object: 2 bytes for integer value

Bytes
1

VT ver
2 VT ver

The frequeﬂ:

the limited

F.23 Cha

The VT sen

sion 4 and later.

sion 5 and later.

Transnjpission repetition rate:

Data le
Param
Allowe

Byte

Bytes
Byte

ngth:
bter group number:
l in a Macro:

1 VT functien/= 1681,
Bits 7-41010
Bits 3-.0--1000

2,3
4

Output Linear Bar Graph object: 2 bytes for integer valug
Output Arched Bar Graph object: 2 bytes for integer valug
Number Variable object: 4 bytes for integerwvalus
Object Pointer object: 2 bytes for Object’ID
External Object Pointer object 2 Bytes 5-6:

External,Reference NAI

object ID

Bytes 7-8:

Referenced Object ID
Animation object *; Lbyte for list index

cy of update is at the discretion the Working Set.designer; however the designer should cong
andwidth available (see Clause 4.6.10.1).

nge Numeric Value response

ds this message in response to the Ghange Numeric Value command.

In response to Change Numeric Value command

8 bytes

VT to ECU, Destination-Specific

No

Command Command

Parameter Change Numeric Value
command

Object ID

Error Codes (0=no error)

ider

Bit 0 = 1 = Invalid Object ID

222

Bit 1 = 1 = Invalid value °

Bit 2 = 1 = Value in use (e.g. open for input) *
Bit 3 = Undefined, set to 0 recommended

Bit 4 = 1 = Any other error
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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 transmitted little endian
(LSB first):
Input Boolean object: 1 byte for TRUE/FALSE
Input Number object: 4 bytes for integer input
Input List object: 1 byte for list index
Output Number object: 4 bytes for integer output
Output List object : 1 byte for list index
Output Meter object: 2 bytes for integer value

Output Linear Bar Graph object: 2 bytes for integer value

invalid object.

Output Arched Bar Graph object: 2 bytes for integer value

Number Variable object: 4 bytes for integer value
Object Pointer object: 2 bytes forObjeft ID
External Object Pointer object z Bytes 5:6!
External Reference NAME
object ID
Bytes 7-8:
Referenced Object ID
Animation object?: 1 byte for list index
VT version 4 and later.
VT version 5 and later.
This bit is only set when the Change Numeric Value comimand is used to change a pointer [value to an

F.24 Change String Value command
Thig command is used to change the value of\an object. It applies only to objects that have a s{ring “value”
attripute. The size of the object shall not be-changed by this command. Only the object indigated in the
conmmand 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 lepgth of 3 bytes or less, the remaining bytes in the single packet message shall be set to FF.
Thel transferred string is allowed to be smaller than the length of the value attribute of the target opject and in
this|case the VT shall pad\the value attribute with space characters. The number of bytes in the trgnsfer 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
incrpased).

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 = 1794,

Bits 7-4 1011 Command Command
Bits 3-0 0011 Parameter Change String Value

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
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F.25 Change String Value response

This message is sent by the VT in response to the Change String Value message.

Transmission repetition rate: In response to Change String Value message
Data length: 8 bytes

Parameter group number: VT to ECU, Destination-Specific

Allowed in a Macro: No

Byte 1 VT function = 179,

Bits 7-4 1011 Command Command

Bits 3-0 0011 Parameter Change String Value
Bytes | 2,3 Reserved, set to FF4
Byte | 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 = Value in use (e.g. open-forinput) !
Bytes | 7,8 Reserved, set to FF4

VT version 4 and later.

F.26 Chapge End Point command

This comm

line directioh attributes.

Transnpission repetition rate: On request

Data lgngth: 8 bytes

Parameter group number: ECU to VT, Destination-Specific
Allowed in a Macro: Yes

Byte |1 VT function = 1691

Bits 7-4 1010 Command Command
Bits 3-0 1001 Parameter Change End Point
Bytes | 2,3 Object ID of an Output Line object to change
Bytes | 4,5 Width in pixels.
Bytes | 6,7 Height in pixels
Byte |8 Line Direction (refer to Output Line object attributes)

F.27 Chahge End Paint response

The

224

hnd is used to change the end point of an Output Line abject by changing the width, height an

d/or

VT us€s this message to respond to the Change End Point command.

Transnigsion repetition rate: In response to Change End Point command
Data | ngfh' 8 h\]lfﬂt

Parameter group number: VT to ECU, Destination-Specific

Allowed in a Macro: No

Byte 1 VT function = 1694,

Bits 7-4 1010 Command Command
Bits 3-0 1001 Parameter Change End Point
Bytes 2,3 Object ID
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Error Codes (0=no error)
Bit 0 =1 = Invalid Object ID
Bit 1 = 1 = Invalid Line Direction
Bit 2 = Undefined, set to 0 recommended
Bit 3 = Undefined, set to 0 recommended
Bit 4 = 1 = Any other error

Reserved, set to FFg

F.28 Change Font Attributes command

This.command is used to change the Font Attributes in a Font Aftributes object

NOTE: Version 4 and later VTs may support a means to transform the colour table into alternate ‘mppping. (See

Clayse B.17 Colour Map object)

Transmission repetition rate:
Data length:

Parameter group number:
Allowed in a Macro:

Byte 1 VT function = 1704,
Bits 7-4 1010
Bits 3-0 1010
Bytes 2,3
Byte
Byte
Byte
Byte
Byte

O~NO O~

On request

8 bytes

ECU to VT, Destination-Specific
Yes

Command Command
Parameter Change Font Attrib
Object ID of object to.change

Font colour (See.A:3 VT standard colour palette).
Font size

Font type

Font style

Reserved, Set to FF g

F.29 Change Font Attributes response

The| VT uses this message to respond to the Change Font Attributes command.

Transmission repetition rate:
Data length:
Parameter group number:

In response to the Change Font Attributes command
8 bytes
VT to ECU, Destination-Specific

ites

Allowed in a Macro: No
Byte 1 VT function = 1704,
Bits 7.2 1010 Command Command
Bits 3.0 1010 Parameter Change Font attrib(ites
Bytes 2,3 Object ID
Byte 4 Error Codes (0O=no error)
Bit 0 = 1 = Invalid Object ID
Bit 1 = 1 = Invalid colour
Bit 2 = 1 = Invalid size
B 3= 1 = Invald type
Bit 4 = 1 = Invalid style
Bit 5 = 1 = Any other error
Bytes 5-8 Reserved, set to FF5

F.30 Change Line Attributes command

This command is used to change the Line Attributes in a Line Attributes object.

NOTE: Version 4 and later VTs may support a means to transform the colour table into alternate mapping. (See Clause

B.17 Colour Map object)
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See

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 = 17144
Bits 7-4 1010 Command Command
Bits 3-0 1011 Parameter Change Line Attributes
Bytes 2,3 Object ID of object to change
Byte 4 Line Colour (See A.3 VT standard colour palette).
Byte 5 Line Width
Bytes | 6,7 Line Art
Byte |8 Reserved, set to FF4
F.31 Chgnge Line Attributes response
The VT uses this message to respond to the Change Line Attributes command.
Transnjpission repetition rate: In response to the Change Line Attributes,command
Data lgngth: 8 bytes
Parameter group number; VT to ECU, Destination-Specific
Allowed in a Macro: No
Byte |1 VT function = 17149
Bits 7-4 1010 Command Command
Bits 3-0 1011 Parameter Change Line Attributes
Bytes | 2,3 Object ID
Byte |4 Error Codes (0O=ne error)
Bit 0 = 1 = lavalid Object ID
Bit 1 = 1\=%nvalid colour
Bit 2 = 1= Invalid width
Bit, 3*="Undefined, set to 0 recommended
Bit'4 = 1 = Any other error
Bytes | 5-8 Reserved, set to FF5
F.32 Chgnge Fill Attributes copimand
This command is used to change the Fill Attributes in a Fill Attributes object.
NOTE ersion 4 and laterVTS may support a means to transform the colour table into alternate mapping.
Clause B.17|Colour Map object)
Transnpission repetition rate: On request
Data lgngth: 8 bytes
Parameter group number: ECU to VT, Destination-Specific
Allowed in a.Macro: Yes
Byte 1 VT function = 17249
Bits 7-4 1010 Command Command
Bits 3-0 1100 Parameter Change Fill Attributes
Bytes 2,3 Object ID of object to change
Byte 4 Fill Type
Byte 5 Fill Colour (See A.3 VT standard colour palette)
Bytes 6,7 Fill Pattern Object ID
Byte 8 Reserved, set to FF4
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F.33 Change Fill Attributes response

The VT uses this message to respond to the Change Fill Attributes command.

Transmission repetition rate: In response to Change Fill Attributes command
Data length: 8 bytes

Parameter group number: VT to ECU, Destination-Specific

Allowed in a Macro: No

Byte 1 VT function = 1724

Bits 7-4 1010 Command Command

Bits 3-0 1100 Parameter Change Fill Attributes
Bytes 2,3 Object ID
Byte 4 Error Codes (0O=no error)

Bit 0 = 1 = Invalid Object ID
Bit 1 = 1 = Invalid type
Bit 2 = 1 = Invalid colour
Bit 3 = 1 = Invalid pattern ObjectiD
Bit 4 = 1 = Any other error
Bytes 5-8 Reserved, set to FFg

F.34 Change Active Mask command

Thig command is used to change the active mask of a Working¢Set to either a Data Mask object pr an Alarm

Magk object.
Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: ECU toVT, Destination-Specific
Allowed in a Macro: Yes

Byte 1 VT function = 1734

F.35 Change Active:Mask response

Bits 7-4 1010 Command Command

Bits 3-0 1101 Parameter Change Active Magk
Bytes 2,3 Working Set Object ID
Byte 4,55 New Active Mask Object ID
Bytes 6-8 Reserved, set to FFg

The|l VT uses this_mesSage to respond to the Change Active Mask command. (See Clause H.14 VT Change

Active Mask)

Transmission repetition rate: In response to Change Active Mask command
Data'length: 8 bytes
Rarameter group number: VT to ECU, Destination-Specific

Allavwad in-a Macra- ANa.
TXTOVY oo vt os ™GO

Byte 1 VT function = 1734

Bits 7-4 1010 Command Command

Bits 3-0 1101 Parameter Change Active Mask
Byte 2,3 New Active Mask Object ID
Byte 4 Error Codes (0O=no error)

Bit 0 = 1 = Invalid Working Set Object ID
Bit 1 = 1 = Invalid Mask Object ID

Bit 2 = Undefined, set to 0 recommended
Bit 3 = Undefined, set to 0 recommended
Bit 4 = 1 = Any other error
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Bytes 5-8 Reserved, set to FF4

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.

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 = 1744,

Bits 7-4 1010 Command Command
Bits 3-0 1110 Parameter Change Soft Key(Mask
Byte |2 Mask Type (1=Data, 2 = Alarm)
Bytes | 3,4 Data or Alarm Mask Object ID
Byte | 5,6 New Soft Key Mask Object ID
Bytes | 7,8 Reserved, set to FF4

F.37 Chaphge Soft Key Mask response

The VT usgs this message to respond to the Change Soft Key Mask command. (See also Clause H.14 VT
Change Soft Key Mask)

Transnjpission repetition rate: In response to Change:Soft Key Mask command
Data lgngth: 8 bytes

Parameter group number: VT to ECU, Destination-Specific

Allowed in a Macro: No

Byte |1 VT function = 17444

Bits 7-4 1010 Command Command

Bits 3-0 1110 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

Bit 4 = 1 = Any other error

Bytes | 7,8 Reserved, set to FF4

F.38 Chapge Attribute command

This commed iS used to change any attribute with an assigned AID. This message cannot be used to chgdnge
strings.

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 = 17549

Bits 7-4 1010 Command Command

Bits 3-0 1111 Parameter Change Attribute
Bytes 2,3 Object ID of object to change
Byte 4 Attribute ID (AID)
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New value for attribute. Size depends on attribute data type.
Values greater than 1 byte are transmitted little endian (LSB

first). Unused bytes should be set to zero:

Boolean: 1 byte for TRUE/FALSE

Integer: 1, 2 or 4 bytes as defined in
object tables

Float: 4 bytes

Bitmask: 1 byte

The| VT uses this message to respond to the Change Attribute command.

Transmission repetition rate:
Data length:

Parameter group number:
Allowed in a Macro:

Byte 1 VT function = 1754,
Bits 7-4 1010
Bits 3-0 1111

Bytes 2,3
Byte 4
Byte 5
Bytes 6-8

VT version 4 and later.

F.40 Change Priority command

In response to Change Attribute command
8 bytes
VT to ECU, Destination-Specific

No

Command Command
Parameter Change Attribute
Object ID

Attribute ID (AID)
Error Codes (0=no¢rror)
Bit 0 = 1 = Invalid Object ID
Bit 1 = 1 =%nvalid Attribute ID
Bit 2 = 1 &jlnvalid value
Bit 3 =01 = Value in use (e.g. open for input) *
Bit 4= 1 = Any other error
Reserved, set to FFg

Thig command is used to change the priority of an Alarm Mask. This command causes the VT to g¢valuate the

priofity of all active masks and-may cause a change to a different mask if the Alarm Mask bei

hg changed

shopld either become the active’Working Set and mask, or should no longer be the active Workjng Set and

magk.

Transmission repetition rate: On request

Data length: 8 bytes

Parameter group number: ECU to VT, Destination-Specific

Allowed jing@ Macro: Yes

Byte 1 VT function = 1764,
Bits 7-4 1011 Command Command
Bits 3.0 0000 Parameter f‘hangn Drinrify

Bytes 2,3 Object ID of Alarm Mask

Byte 4 New priority

Bytes 5-8 Reserved, set to FFg
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F.41 Change Priority response

The VT uses this message to respond to the Change Priority command.

F.42 Cha

This comm

Transmission repetition rate:
Data length:

Byte

Bytes
Byte
Byte

In response to Change Priority

8 bytes
Parameter group number: VT to ECU, Destination-Specific
Allowed in a Macro: No
1 VT function = 17649
Bits 7-4 1011 Command Command
Bits 3-0 0000 Parameter Change Priority
2,3 Object ID of Alarm Mask
4 New priority
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
6-8 Reserved, set to FF4

Bytes

External ORject Definition object .

Data lgngth:
Parameter group number:
Allowed in a Macro:
Byte |1 VT function = 17749
Bits 7-4 1011
Bits 3-0 0001
Bytes | 2,3
Byte |4
Bytes | 5,6
Bytes | 7,8
' VT ver$ion 4 and later,
2 VT vergion 5 and later.
F.43 Chapge List Iltem response
The VT usds_this message to rr-\qlnnnd to the
Transmission repetition rate:
Data length:

230

Transnjpission repetition rate:

nge List Item command

hnd is used to change a list item

in an Input List object, Output'List object !, Animation object

On request

8 bytes

ECU to VT, Destination-Specific
Yes

Command Command

Parameter Change List Item

Object ID of an Input List object, Output List object, Animatio
object, or External Object Definition object

List Index (items are numbered 0-n)

New Object ID or FFFF;¢ to set empty item

Reserved, set to FF4

(‘hangp List ltem command

n

Parameter group number:
Allowed in a Macro:

Byte

Bytes

1 VT function = 17749

Bits 7-4 1011
Bits 3-0 0001
2,3

In response to Change List tem command

8 bytes

VT to ECU, Destination-Specific

No

Command Command
Parameter Change List Iltem

Object ID of an Input List object or Output List object *,
Animation object ?, or External Object Definition object

b
, or
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Byte 4 List Index (items are numbered 0-n)
Bytes 5,6 New Object ID or FFFF4 to set empty item
Byte 7 Error Codes (0O=no error)

Bit 0 = 1 = Invalid Input List object ID or Output List object
ID*, Animation objectz, External Object Definition object2
Bit 1 =1 = Invalid List Index
Bit 2 =1 = Invalid New List Item Object ID
Bit 3 = 1 = Value in use (e.g. open for input) *
Bit 4 = 1 = Any other error

Byte 8 Reserved, set to FFg

VT version 4 and later.

VT version 5 and later.

F.44 Delete Object Pool command

Thig command is used to delete the entire object pool of this Working Set from volatile storage. This command
may be used by an implement when it wants to move its object pool to another VT, or when 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 Clause E.8 Delete Version command
Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: ECU to VT, Destifation-Specific
Allowed in a Macro: No

Byte 1 VT function = 1784

Bits 7-4 1011 Command Command
Bits 3-0 0010 Parameter Delete Object Pool
Bytes 2-8 Reserved, set to FF¢

F.45 Delete Object Pool response

Thel VT uses this message to respond to the Delete Object Pool command.

Transmission repetition fate: In response to Delete Object Pool command
Data length: 8 bytes

Parameter group némber: VT to ECU, Destination-Specific

Allowed in a Macro; No

Byte 1 VT function = 1784

Bits 7-4 1011 Command Command
Bits 3-0 0010 Parameter Delete Object Pool
Byte ¥ "2 Error Codes (0=no error, deletion was successful)

Bit 0 = 1 = Deletion error

e tefimet -
Bit 4 = 1 = Any other error
Bytes 3-8 Reserved, set to FFg

F.46 Lock/Unlock Mask command

This command is used by a Working Set to disallow or allow screen refreshes at the VT for the visible Data
Mask or User-Layout Data Mask owned by the requesting Working Set. This message would be used when a
series of changes need to be synchronized or made visually atomic (for example during animation). A Lock
command does not imply that drawing stops, only that changes to the visible mask are not made visible to an
operator until one of the unlock mechanisms listed below occurs:
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An Unlock command is received and the visible mask has been refreshed
A timeout occurs based on the timeout attribute of the Lock message
Navigation to, or activation of input 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 dialog closes)

When a mask is locked, the on screen presentation of the mask is not updated for any reason. This includes
flashing objects and any animation object that is on the mask. If the Animation object is a timed animation, the

copy of the

While locke
normally.

mask, but the on screen presentation is not updated until the mask is unlocked.

d, CAN messages/commands, key and button presses, events and macros are still proces
hen one of the unlock mechanisms occurs, a response message is sent and nornial peri

he non-visible

sed
pdic

screen refreshes resume. The lock state does not apply to Soft Key Masks and Alarm Masks which sha|l 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. TheVT’s response to the Unjock
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, s€tup screen etc), the VT shall resgond
to the Unlo¢k command immediately and indicate that the command was ignored. However, if a Data Magk 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 (al’’changes during lock made visible to|the
operator). If a timeout occurs or a change causing the current>Data Mask or User-Layout Data Mask t¢ be
hidden, the|VT shall send an unsolicited Lock/Unlock MaskResponse message with appropriate error cqdes
set.
Typically the Working Set would lock the mask, send ‘any necessary change commands, unlock the mask[and
then wait f@r the Lock/Unlock Mask Response message. This will allow mask changes to be synchronjzed
and made yisually atomic. To avoid operatof 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 tp) milliseconds.
NOTE This message is available_in VAT version 4 and later.
Transnpission repetition rate: On request
Data lgngth: 8 bytes
Parameter group numbet: ECU to VT, destination specific
Allowed in a Macro: Yes
Byte 1 VT function = 189,
Bits,* 7-4 1011 Command Command
Bits 3-0 1101 Parameter Lock/Unlock Mask
Byte 2 Command:
0 = Unlock Data Mask or User-Layout Data Mask
1 = Lock Data Mask or User-Layout Data Mask
Bytes 3,4 Object ID of the Data Mask or User-Layout Data Mask to Lock or
Unlock. If this does not match the visible mask, the command
fails with a response code.
Bytes 5,6 Lock timeout in ms or zero for no timeout. Once this period
expires, the VT shall automatically release the lock if the
Working Set has not done so. This attribute does not apply to
an Unlock command.
Bytes 7,8 Reserved, set to FF5
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F.47 Lock/Unlock Mask response

The VT uses this message to respond to the Lock/Unlock Mask command or to send an unsolicited 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.
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 = 189,

Bits 7-4 1011 Command Command
Bits 3-0 1101 Parameter Lock/Unlaek-Mask
Byte 2 Command:

0 = Unlock Data Mask or User-Layout Data Mask
1 = Lock Data Mask or User-Layout'Data Mask
Byte 3 Error Codes (0O=no error)

Bit 0 = 1 = Command ignaoredyno mask is visible ¢r given
Object ID does not matech'the visible mask
Bit 1 =1 = Lock command ignored, already locked
Bit 2 = 1 = Unlock.cemmand ignored, not locked
Bit 3 = 1 = Lock-cemmand ignored, an Alarm Mask is active
Bit 4 = 1 = Unsolicited unlock, timeout occurred

Bit 5 = 1 =dJnsolicited unlock, this mask is hidden
Bit 6 = 1 = Unsolicited unlock, operator induced, or any other

error
Bit 2= 1 = Any other error
Bytes 4-8 Resefved, set to FFg
F.48 Execute Macro command
Thig command is used to execute a Macro.
NOTE This message is availablein VT version 4 and later.
Transmission repetition rate: On request
Data length: 8 bytes
Parameter groupfiumber: ECU to VT, Destination-Specific
Allowed in a Maero: Yes
Byte 1 VT function = 190,¢
Bits 7 - 4 1011 Command Command
Bits3-0 1110 Parameter Execute Macro
Byte,* 2 Object ID of Macro object
Bytes 3-8 Reserved, set to FF¢

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.
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Transmission repetition rate:

In response to Execute Macro command

Data length: 8 bytes

Parameter group number: VT to ECU, Destination-Specific

Allowed in a Macro: No

Byte 1 VT function = 1904,

Bits 7 -4 1011 Command Command
Bits3-0 1110 Parameter Execute Macro
Byte 2 Object ID of Macro object
Byte 3 Error Codes (0=no error)
Bit 0 = 1 = Object ID does not exist
Bit 1 =1 = Object ID Is not a Macro object
Bit 2 = 1 = Any other error
Bytes | 4-8 Reserved, set to FF4
F.50 Chapge Object Label command
This command is used by an ECU to change a label of an object. See also B.21 Object Label Reference|List
object.
NOTE This message is available in VT version 4 and later.

Transnpission repetition rate: On request

Data lgngth: 8

Parameter group number: ECU to VT, destination specific

Allowed in a Macro: Yes

Byte |1 VT function = 1814,

Bits 7-4 1011 Command Command
Bits 3-0 0101 Parameter Change Object Label

Bytes | 2-3 Object ID-of object to associate label with

Bytes | 4-5 Object ID0of a String Variable object that contains the label string
(82 characters maximum) or FFFF ¢ if no text is supplied

Byte |6 Fonttype (See Annex L) (ignored if String Variable object
reference is NULL or the string contains a WideString (Sefe
Clause 4.6.19.7 String encoding).

Bytes | 7,8 Object ID of an object to be used as a graphic representation| of
the object label or FFFF; if no designator supplied. Wher
the VT draws this object it shall be clipped to the size of al
Soft Key designator. (See Table A.2 — Allowed hierarchigal
relationships of objects)

F.51 Chapge Object Label response
This message-isssent in response to the Change Object Label command.
NOTE This message is available in VT version 4 and later.

Transmission repetition rate:
Data length:

Parameter group number:
Allowed in a Macro:

Byte

234

1 VT function = 18149
Bits 7-4 1011
Bits 3-0 0101

In response to Change Object Label command
8 bytes
VT to ECU, destination specific

No
Command Command
Parameter Change Object Label
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Byte 2 Error Codes (0=no error)
Bit 0 = 1 = Invalid object id
Bit 1 = 1 = Invalid String Variable object id
Bit 2 = 1 = Invalid font type
Bit 3 =1 = No Object Label Reference List object available in
object pool
Bit 4 = 1 = Designator references invalid objects
Bit 5 = 1 = Any other error
Bytes 3-8 Reserved, set to FF5

F.52 Change Polvgon Point command

Thig command is used by a Working Set to modify a point in an Output Polygon object.
NOTE This message is available in VT version 4 and later.
NOTE To avoid repetitive polygon draws in the case where several points need to be“changed, Workirlg Sets could
use the Lock/Unlock Mask command before changing the points.
Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: ECU to VT, destination spegific

F.5
The

NOT

Allowed in a Macro: Yes

Byte 1 VT function = 1824,

Bvte 1 VT function = 18244

Bits 7-4 1011 Command Command
Bits 3-0 0110 Parameter Change Polygon Pgint
Bytes 2,3 Object IDvof the Output Polygon object to change
Byte 4 Point index of the point to replace.
NQTE: The first point in the polygon point list is at index zero (0).
Bytes 5,6 New'X value of a point relative to the top left corner of the
polygon
Bytes 7,8 New Y value of a point relative to the top left corner of the
polygon
3 Change Polygon Pointiresponse
VT uses this message-to'respond to the Change Polygon Point command.
E This message.is available in VT version 4 and later.
Transmissionepetition rate: In response to Change Polygon Point command
Data length; 8 bytes
Parameter/group number: VT to ECU, destination specific
Allowed in a Macro: No

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 change
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 FFg
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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.

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 signed integer algorithm:

Using signed 32 bit integer math:
if (pld_x<0) then
new_x = ((old_x * new_width) - (old_width / 2)) / old_width

els¢
new_x = ((old_x * new_width) + (old_width / 2)) / old_width
endif

if

—~

pld_y < 0) then
new_y = ((old_y * new_height) - (old_height / 2)) / old_height

els¢
new_y = ((old_y * new_height) + (old_height / 2)) / old_height
endif
NOTE This message is available in VT version 4 and later.
Transnjpission repetition rate: On request
Data lgngth: 8
Parameter group number; ECU to VT, destination specific
Allowed in a Macro: Yes

Byte 1 VT function = 18349

Bits 7-4 1011 Commangd Command
Bits 3-0 0111 Parameter Change Polygon Scale
Bytes | 2,3 Object ID of a Output Polygon object to scale
Bytes | 4,5 New width attribute
Bytes | 6,7 New height attribute
Byte |8 Reserved, set to FF5

F.55 Chapge Polygon Scaleresponse

The VT uses this messageto respond to the Change Polygon Scale command.

NOTE This message\is-available in VT version 4 and later.
Transnjission-repetition rate: In response to Change Polygon Scale command
Data IZ[pgth: 8 bytes
Parametergroup number: VT to ECU, destination specific
Allowed in a Macro: No

Byte 1 VT function = 1834,

Bits 7-4 1011 Command Command

Bits 3-0 0111 Parameter Change Polygon Scale
Bytes 2,3 Object ID of Output Polygon object
Bytes 4,5 New width attribute
Bytes 6,7 New height attribute
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F.5

This command is used to manipulate a graphics Context object (only on version 4 or later VTs).

ISO 11783-

Byte 8 Error Codes (0=no error)
Bit 0 = 1 = Invalid object id
Bits 1-3 = Undefined, set to O recommended
Bit 4 = 1 = Any other error

6 Graphics Context command

6:2014(E)

For

messages larger than 8 bytes, Transport Protocol is used. Commands smaller than 8 bytes shall be padded to
8 bytes with FF5. The graphics drawn by this command shall be clipped to the size of the canvas. If drawing

the
of t
VT

For
Obj
of

For
Obj
of

For
Con
the

For
can
vall

Wh
disp

Wh
4 pi

proprietary. A closest colour match may be used by the VT when merging or stretching pixels.

Onl
the

efined edges of the object but shall move the graphics cursor to the new end position outsite
e object. The drawing rules for these graphics commands are the same as the drawing-rules
Dbjects as specified in Clause B.10 (for example always using a 'square' brush).

drawing, the foreground colour specified is either the foreground colour attribute,'of the Graph
pct, or the Line Colour specified in the Line Attributes object. Which one is used\is-determined
ptions bit 1.

drawing, the background colour specified is either the background colatir attribute of the Graph
pct, or the Fill Colour specified in the Fill Attributes object. Which ane is used is determined
ptions bit 1.

drawing text, the foreground colour specified is either the foreground colour attribute of th
text Object, or the Font colour specified in the Font Attributes object. Which one is used is de
state of Options bit 1.

zooming, a zoom value of 1.0 means no magnification or a 1:1 mapping of pixels of the vie
yas. A zoom value of 2.0 means 2:1 magnification* (or zoom in), 3.0 means 3:1 magnification
e of 0.5 means 1:2 demagnification (or zoom ©ut), 0.25 means 1:4 demagnification etc.

bn zooming in, for example, a zoom, value of 3.0 for 3:1 magnification, each pixel of the
layed in the viewport as 3 pixels wide @nd 3 pixels high.

bn zooming out, for example, a zoom value of 0.25 for 1:4 demagnification, each block of 4 pi

xels high of the canvas are displayed in the viewport as a single pixel. The exact zooming alg

the viewport is zoomed — not the canvas. The Viewport X and Viewport Y positions are in
unzoomed canvas:This means that the zoom anchor point is the upper left corner of th

drawing to
the bounds
5 for normal

ics Context
by the state

ics Context
py the state

e Graphics
termined by

wport to the
btc. A zoom

b canvas is

els wide by
prithm is VT

eference to
e viewport.

Zooming without moving the Viewport X and Viewport Y positions, gives the appearance of stfetching the
imape from the tap-left towards the bottom right.
NOTE This'message is available in VT version 4 and later.
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 = 1844,
Bits 7-4 1011 Command Command
Bits 3-0 1000 Parameter Graphics Context Command
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
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Table F.1 — Graphic command summary

Sub- Description Parameters Parameter Range

Command

ID

0 Set Graphics Cursor: Bytes 5 - 6 = X |-32768to +32767
This command alters the graphics cursor X/Y attributes | POSsition
of the object.

Bytes 7 - 8 = Y |-32768to +32767
position

1 Move Graphics Cursor: Bytes 5 - 6 = X offset | -32768 to +32767
This command alters the graphics cursor X/Y attributes
of the object by moving it relative to its current
Dosition ) y g Bytes 7-8= Y offset | -3276810'+32767

2 Set Foreground Colour: Byte 5 = Foreground | ,0 to 255 depending
This command modifies the foreground colour | colour onh VT's colour degth
attribute. The graphics cursor is not moved.

3 Set Background Colour: Byte 5 = Background | 0 to 255 depending
This command modifies the background colour | colour on VT's colour degth
attribute. The graphics cursor is not moved.

4 Set Line Attributes Object ID: Bytes\s - 6 = Object | 0 to 65534, 65535
This command modifies the Output Line object | |D-0fa Line Attributes
attribute. All drawing commands that follow use the | Object or NULL for
new attribute value. For line suppression, set the-ine suppression.

Object ID to NULL. The graphics cursor is not moved.

5 Set Fill Attributes Object ID: Bytes 5 - 6 = Object | 0 to 65534, 65535
This command modifies the fill object attribute. All | D of a Fill Attributes
drawing commands that follow use the fiew attribute | Object or NULL for no
value. For no filling, set the Object ID"to NULL. The | further filling
graphics cursor is not moved.

6 Set Font Attributes Object ID: Bytes 5 - 6 = Object | 0 to 65534, 65535
This command modifies théfont object attribute. All | ID of @ Font Attributes
drawing commands that-folléw use the new attribute | Object or NULL for no
value. If text is not being*uded, the object can be set to | Font Attributes
NULL. The graphics cursor is not moved.

7 Erase Rectangl€: Bytes 5 - 6 = Width 0 to 65535
Fills the reetangle at the graphics cursor using the
current background colour. For this command, the Fill - Heiah
Attributes ‘Object is not used regardless of the state of | BYtes 7 - 8 = Height | 010 65535
Optionsvbit 1 The graphics cursor is moved to the
bottem right pixel inside of the rectangle.

8 Draw Point: Bytes 5 - 6 = X offset | -32768 to +32767
Sets the pixel to the foreground colour. The graphics | O PIX€l TEIAUVE 10 TNE
cursor is moved to the defined point. Graphics Cursor X

Bytes 7 - 8 = Y offset | -32768 to +32767
of pixel relative to the
Graphics Cursor Y

9 Draw Line: Bytes 5 - 6 = X offset | -32768 to +32767
Draws a line from the graphics cursor to the specified | Of end pixel relative to
end pixel using the foreground colour. The Output Line | the Graphics Cursor X
O_bject drgwing rult_as appl_y with respect to_ the end Bytes 7 - 8 = Y offset | -32768 to +32767
_plxel location and L|r_1_e Attrlbut(_es. The graphics cursor | of end pixel relative to
is moved to the specified end pixel.
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This command allows magnification of the viewport
contents. See section on zooming for meaning of the
zoom value. The graphics cursor is not moved.

value (Float numeric).

Sub- Description Parameters Parameter Range
Command
ID
the Graphics Cursor Y
10 Draw Rectangle: Bytes 5 - 6 = Width 0 to 65535
Draws a rectangle at the graphics cursor. The
Rectangle Object drawing rules apply. If a Line L
Attributes object is currently defined, the border is Bytes 7 - 8 = Height 010 65535
drawn. If a fill attribute object is currently defined, the
rectangle is filled. The graphics cursor is moved to the
hottom right pivnl mside-of the rnr\fgngla
11 Draw Closed Ellipse: Bytes 5 - 6 = Width 0 to 6553
Draws a closed ellipse bounded by the rectangle
defined by the current graphics cursor location and the . ]
width and height given. The Output Ellipse object Bytes 7 - 8 = Height 0’to 6553
drawing rules apply. If a Line Attributes object is
currently defined, the border is drawn. If a fill attribute
object is currently defined, the ellipse is filled. The
graphics cursor is moved to the bottom right pixel
inside of the bounding rectangle.
12 Draw Polygon: Byte 5~ = Number of | 0to 255
Draws a polygon from the graphics cursor to the first | POygon  points  to
point, then to the second point and so on. The polygon-{~follow
is closed if the Iast_ point has thg offset 0,0. Thl§ is Bytes 6-7 = First point | -32768 to [+32767
becau_se offset 0,0 gives the coordlnates_ of the_ or_lglnal offset X value relative
graphics cursor which was used as the first point inthe | the Graphics
polygon.. If thg da@a does not close Fhe pplygon, O | Cursor X (signed)
automatic closing is performed and filling, is-ignored.
Foreground colour is used for the bordericolour. The | Bytes 8-9 = First point | -32768 to [+32767
Output Polygon object drawing rules apply. If a Line | offset Y value relative
Attributes object is currently defined, the border is | to the Graphics
drawn. If a fill object is currently” defined and the | Cursor Y (signed)
polygon is closed, the polygonyis filled. The graphics |
cursor is moved to the last-paint in the list. . .
{ list of points
continues starting at
byte 10 with each
point requiring 4 bytes
of data}
13 Draw Text: Byte 5: 0 = Opaque, 1 | Oor 1
Draws ¢heé given text using the Font Attributes object. | = Transparent.
Any flashing bits in the Font style of the Font Attributes Byte 6 = Number of | 0 to 255
objeet are ignored If opaque, the background colour bytes to follow
attribute is used. The graphics cursor is moved to the
bottom right corner of the extent of the text. Bytes 7 — n = Text
string. The text can be
either 8-bit or
WideString (See
Clause 4.6.19.7 SUing
encoding).
14 Pan Viewport: Bytes 5 - 6 = Viewport | -32768 to +32767
This command modifies the viewport X and Y | Xattribute
attributgs aqd J‘orces a redra}w of_the object. This Bytes 7 - 8 = Viewport | -32768 to +32767
aIIows_ panning” of the underlying object contents. The | v attribute
graphics cursor is not moved.
15 Zoom Viewport: Byte 5 - 8 = “zoom” | -32.0 to +32.0
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Sub-
Command
1D

Description

Parameters

Parameter Range

16

Pan and Zoom Viewport:

This command allows both panning and zooming at
the same time combining commands 14 and 15.

Bytes 5 - 6 = Viewport
X attribute

-32768 to +32767

Bytes 7 - 8 = Viewport
Y attribute

-32768 to +32767

Byte 9-12 = “zoom”
value (Float numeric).

-32.0to +32.0

17

Change-VewportSize:
This command changes the size of the viewport and

can be compared to the normal Change Size
command. The graphics cursor is not moved.

NOTE: The size of the object (i.e. the memory used)
cannot be changed.

Bytes—5—6—New

width

Ot 65535

Bytes 7 - 8 =
height

New

0 to 65535

18

Draw VT Object:

This command draws the VT Object specified by the
Object ID in bytes 5 - 6 at the current graphics cursor
location (top left corner). Any drawable object may be
specified with the exception of the Graphics Context
object specified in bytes 2 - 3 or any object that
contains this Graphics Context object (circular
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 bitmaps which
are drawn regardless of their flashing state. A-focus
indicator, however, shall not be drawn even\if the
specified object (or any child object) has foeus 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 objeet (not a temporary
value that the operator is still entering). The graphics
cursor is moved to the bottom tight corner of the object
that was drawn. Normal VT Object transparency rules
apply when drawing the VT;Object onto the canvas.

Any colours outside” of ‘the colours allowed by this
Graphics Context~Object (Table B.41 — Picture
Graphic attributes,and record format) shall be treated
as transparernt.

Bytes 5 - 6 = Object
ID of object to draw.

0 to 65534

19

Copy Canfyas to Picture Graphic:

This «command copies the current canvas of the
Graphics Context Object into the Picture Graphic
QObject specified by the Object ID in bytes 5 - 6. If the
Picture Graphic is smaller than the canvas, then it shall

Bytes 5 - 6 = Object
ID of Picture Graphic
object to copy to

0 to 65534

be ciipped 101t WIthiim the PICure Grapnic. 1t e
Picture Graphic is larger than the canvas, then the
extra pixels in the Picture Graphic are not changed.
Colours in the Canvas that are set to the transparency
colour in the Graphics Context 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 colours as the Graphics
Context Object.

Any colours outside of the colours allowed by this
Picture Graphic Object (Table B.41 — Picture Graphic
attributes and record format) shall be treated as
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