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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 ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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F[governmental, In_fiaison with 190, also take part In the WOrk. 15O collaborates close
rnational Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

main task of technical committees is to prepare International Standards. Draft-Internationa
rnational Standard requires approval by at least 75 % of the member bodies casting a vote.

ntion is drawn to the possibility that some of the elements of this document may be the subje
s. ISO shall not be held responsible for identifying any or all such patent rights.

11783-6 was prepared by Technical Committee ISO/TC 23, Tractors and machinery for agn
stry, Subcommittee SC 19, Agricultural electronics.

second edition cancels and replaces the first edition (ISO 11783-6:2004), which has been
sed. It also incorporates the Technical Corrigendum 1SO 11783-6:2004/Cor.1:2005. It

tion 3 VTs and Working Sets. The specific requirements of Annex G, as well as Annex J and
e L.2, are also applicable to Version 3.

11783 consists of the following parts,under the general title Tractors and machinery for agr
stry — Serial control and communieations data network:

Part 1: General standard for mebile data communication
Part 2: Physical layer

Part 3: Data link layer.

Part 4: Network-layer

Part 5: Netwerk management

Part 6=Virtual terminal

Rart'7: Implement messages application layer

y with the

rnational Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

Standards

bted by the technical committees are circulated to the member bodies for voting. Publication as an

ct of patent

culture and

technically
introduces
edition for
the revised

jculture and

Part 8: Power train messages

Part 9: Tractor ECU

Part 10: Task controller and management information system data interchange
Part 11: Mobile data element dictionary

Part 12: Diagnostics services

Part 13: File server

Part 14: Sequence control
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Introduction

Parts 1 to 14 of ISO 11783 specify a communications system for agricultural equipment based on the
CAN 2.0 Bl protocol. SAE J 1939[2]1 documents, on which parts of ISO 11783 are based, were developed
jointly for use in truck and bus applications and for construction and agriculture applications. Joint documents
were completed to allow electronic units that meet the truck and bus SAE J 1939 specifications to be used by

agricultural @nd forestry equipment with minimar changes. The speciications for virtual terminars given inj this
part of ISQ 11783 are based on DIN 9684-4[31. General information on ISO 11783 is to be feund in
ISO 117831.

The purposg of ISO 11783 is to provide an open, interconnected system for on-board electropjc systems. |t is
intended to|enable electronic control units (ECUs) to communicate with each other, providing-a standardjzed
system.

All phrases|in this part of ISO 11783 that refer explicitly to a software term for an object or a command have

the first letter of each object or command word capitalized (e.g. Linear Bar Graphk’ object, Change Num
hand). This aids in the recognition of each of these terms as being a-specific item having a spe
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the document.

tional Organization for Standardization (ISO) draws attention to the fact that it is claimed
with this part of ISO 11783 may involve the use of a patent'concerning the controller area nety
col referred to throughout the document.
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ry terms and conditions with applicants thraughout the world. In this respect, the statement of
s patent right is registered with 1ISO. Infarmation may be obtained from:
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Tractors and machinery for agriculture and forestry — Serial

control and communications data network —

Part 6:

Virtual terminal

1 [Scope

ISO[11783 as a whole specifies a serial data network for control and .communications on
agripultural tractors and mounted, semi-mounted, towed or self-propelled-implements. Its pu

stan
info
ISO

Itis

2

The|
refe
doc

ISO
nety

ISO
nety

ISO

network — Part 5: Network management

ISO

network — Part 7: Implement messages application layer

ISO

rmation storage and display units, whether mounted on, or part of;the tractor or implement.
11783 describes a universal virtual terminal (VT) that can be used by both tractors and implen

applicable to both Version 3 and Version 4 VTs and Working“Sets.

Normative references
following referenced documents are indispensable for the application of this document,
rences, only the edition cited applies. Fer undated references, the latest edition of the
iment (including any amendments) applies.

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

11783-3, Tractors and machinery for agriculture and forestry — Serial control and communic
vork — Part 3: Data link.Jayer
11783-5, Tractors_and machinery for agriculture and forestry — Serial control and communic

11783-7 ractors and machinery for agriculture and forestry — Serial control and communic

15077, Tractors and self-propelled machinery for agriculture — Operator controls — Actug

dis

forestry or
Fpose is to

dardize the method and format of transfer of data between sensors;”actuators, control el¢gments and

This part of
ents.

For dated
referenced

ations data

ations data

ations data

ations data

ting forces,

3

lar\nmnnf} location and-method of npnr::ﬁnn

Terms, definitions and abbreviated terms

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

3.1
aux

iliary 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)

© 1SO 2010 — All rights reserved
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3.2
object poo

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

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

ue which references a specific object within an object pool

NOTE

3.3

object ID
numeric val
3.4
attribute 1D
AID
numeric val
NOTE 1 A
NOTE 2 1

brackets, [ ]
square brack

3.5
char
single charg

NOTE q

3.6
character
single text g

g
v

NOTE

3.7
code plan€
group of 65
NOTE 4

EXAMPLE

Code pl
Code pl

é.ode pl

3.8

e which references a specific object's attribute

ID values range from 0 to FE4g (254¢), with 255 as the NULL_AID.

his field appears in the attribute and record format tables. AIDs that are explicitly, defined with sq
are read-only attributes using the Get Attribute Value message. AlDs that are explicitly defined wit
ets are writable with the Change Attribute command.

cter where the size is 1 byte

Commonly used for ISO 8859 characters (e.g. 4146 in ISO/IEC,8859-1 represents “A”), see Annex L.

rapheme or symbol, as in an alphabet

ize is variable, based on the encoding scheme'\(see char and WideChar).

536 possible character codes

nicode/ISO 10646 organizes the characters in 17 code planes numbered 0 to 16.

ane 0 covers characters 0000004 to O0OFFFF 6.
ane 1 covers characters 0100004 to 01FFFF46.

pne 16 covers characters 10000046 to 10FFFF 46.

open inputlobject

Lare
hout

state of an i
NOTE
3.9

selected in

state of an i

NOTE

nput object where the object has focus and it is open for operator input

Open input object is used interchangeably with data input.

put object
nput object where the object has focus but it is not open for operator input

Selected input object is used interchangeably with “has focus”.

© 1SO 2010 — All rights reserved
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3.10
surrogate pair
32 bit code for characters composed of a 16 bit high pair and a 16 bit low pair

NOTE 1 UTF-16 encoding of characters in code plane 1 to 16 (see 4.6.16.6).

NOTE 2  The UTF-16 character encoding scheme is defined by ISO 10646.

3.1
WideChar
single character with a size of 2 bytes encoded in little endian order

EXAMPLE Byte sequence 4144, 0046 represents “A”.
NOTE 1 See Annex L.

NOTE 2 Two WideChars can be combined to indicate character codes exceeding 16 bits (S€€4.6.16.6).

31

WideString

zerq or more characters composed of the primitive type “WideChar” always-preceded by the byte
FERF,6

EXAMPLE Byte sequence FFg, FE46, 4116, 0046, 4215, 0046, 431670046 represents “ABC”. This Widg
length of 8 bytes with the number of characters in the presentation equal‘to 3.

3.13

8 bit string

zerq or more characters composed of the primitive type “char”

NOTE String length is variable.

3.14

VT number

identification number that is derived from the function instance of the VT

NOT

3.15

User-Layout Data Mask

spe

NOT

E VTs can then be referénced as VT Number 1, VT Number 2, etc.

cial Data Mask controlled by the VT but laid out by the operator

E See 4:1"and 4.7.

3.1

window_ cell
equpl-sized cell in a grid on a User-Layout Data Mask

NOTE See 4.7.

3.17
window mask object
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 See 4.7.

© 1SO 2010 — All rights reserved
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3.18
User-Layout Soft Key Mask
Soft Key Masks that are controlled by the VT but laid out by the operator

NOTE See 4.7.
3.19
Key Cell

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

NOTE See 4.7.

3.20
Key Group|Object
area of one|or more Key Cells and containing a grouping of one or more Key Objects

NOTE $ee 4.7.

3.21
non-VT scleen
VT-capable|display on which no Data Masks are visible

NOTE S$ee 4.7.

3.22
non-VT area
area outsideé the normal Data Mask and Soft Key Mask visible at the:same time as a Data Mask and Soft [Key
Mask are displayed

NOTE $ee 4.7.

3.23

range
value
signifying that each object has an attributes and’record format table

NOTE BEach parameter has a range or~value for the specific attribute. Where there are ranges and values that are
explicitly defined with square brackets{"[], they are applicable to VT Version 3 and prior, whereas the adjgcent
unbracketed [range or value applies toA/LT,Version 4 or later.

4 Technical requirements

4.1 Ovelview

A virtual tgrminal’ (VT) is a control function (CF) within an electronic control unit (ECU), consisting pf a
graphical digplay and input functions, connected to an ISO 11783 network that provides the capability for 4 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
a CF, as an implement or a group of implements represented either by a single ECU or a group of ECUs
acting as a Working Set. Working Sets on the network can also acquire the use of input and control keys of
the VT to allow the operator to send signals back to the Working Set.

This part of ISO 11783 describes the VT with the detail and clarity required for VTs built by different
manufacturers to be interchangeable with any implement Working Set that uses the VT services. The interface
protocol of this part of ISO 11783 also reduces the runtime ISO 11783 communication bus traffic as much as
possible. For these reasons, the requirements of this part of ISO 11783 are organized in an object-oriented

4 © 1SO 2010 — All rights reserved
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manner with specific attributes and behaviour of each object clearly and fully defined. The required behaviour
of the VT given certain situations is also detailed.

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

The VT shall have a pixel-addressable (graphical) display. Information from connected Working Sets is shown
to the operator on the graphical display. This information is shown in display areas that are defined by Data
Magks, Alarm Masks and Soft Key Masks. The data for these masks is contained in object definiti(rns that are
loaded into a VT via the ISO 11783 CAN bus, or from non-volatile memory. When the informatien-glefined by a
magk is required on the display, the mask can be made visible by a single Change Active-Mask command
fronp the Working Set, and therefore does not require significant additional network traffic;

The| physical size, resolution, orientation and methods of implementing the graphical display|are at the
disdretion of the designer of the VT. Figure 1 shows examples of some possible VT, designs and ornjentations.

© 1SO 2010 — All rights reserved 5
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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.

a)

b)

d)

Soft

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

“Soft Keys”
| make the

assoclation between a SOIt Key and Its designator clearly evident 10 the operator.

Navigation

This is a means of selecting an input field or Button within the active Data Magk,If keys &
“Navigation”, they do not send key activation information to the Working Set andcare proprietar

Data Input

This is a means of entering/editing information in an input field within_the active Data Mask|,
used for “Data Input”, they do not send key activation information to the Working Set and arg
to the VT. A means shall be provided for entering any number or €haracter sequence that is
input field.

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

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

1) Editing

This is a means of data input where<the new value being entered is composed by the op
a proprietary means within the VT:-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 into a data field.

The ENTER means shall: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 ESC means either may be a permanent key or may only be avai
data entry (see-Table 4). The VT shall send a VT ESC message to a Working Set for 3
activated ESC\means or an ESC response as a response to receiving an ESC comn]
Working Set,

2) Realtime input

This'is a means of data input for an Input Number object and Input List object where thg
focus and is open for operator input, and changes by the operator to the value are

re used for
y to the VT.

If keys are
proprietary
valid for the

Vorking Set
Data input

brator using
the original
S5C from, or

a entry and
at the data
able during
n operator-
and from a

 object has
periodically

transmitted to the Working Set while the object is being changed. The VT Change Nuineric Value

message is limited to a 5 Hz update rate. Each value change sent to the Working Set is considered a
complete transaction 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
allowed to span a wide range of values, with fine adjustment for final setting). If the ES

scrolling is
C means is

activated during real time data input, 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 value to the Working Set prio

r to sending

the VT ESC message or ESC response message to ensure this synchronization. Real time data

input shall meet the operator controls requirement specified in ISO 15077.

Control

This is a means of selecting between Working Sets whenever a Data Mask is visible, and

a means of

acknowledging alarms. Both means are required. Since more than one Working Set can use the services
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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
This is a means available to the operator for communicating input commands to the Working Set(s) using
Auxiliary Controls which are assigned to Auxiliary Functions. (See Annex J.)
;J\
\ 3
\
— 4
——
)
—_—
7 )
N
=y
N CA N 'd N 5
= Sk -
ACK [ — J [ ESC J
RGN T
\ / [ )
\ / /
1 2 6
| '
Faid T
@)
Pz N—— \
. v,
Key
1 control 5 Soft Key 6
2 navigation 6 datainput
3  SoftKey 1 7  auxiliary input
4  Soft Key 2
Figure 2 — Operator input and control means — Example
8 © 1SO 2010 — All rights reserved
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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 variable frequency and audio level.

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.

Th orain{0 0O\ for anviabiaet'e coardinatascvetam-iclacated-at tho ton-left cornerof thanarant ohi r\t
S g oo To Ty - O C oo CoOra M atC—oy ote o T1o Corte St e topP1e T CormeT— o meparert oo C UL

4.5 Display areas

Thel following defines standard Data Mask and Soft Key Mask areas of the display. Alternative usgge of these
areas supports displaying data from multiple working sets (see 4.7).

4.5.1 Data Mask

The| VT shall reserve an area of the display for displaying Data Masks @nd”Alarm Masks. This area is called
the |Data Mask area (see Figure 1). Recognizing that the physical arientation of the VT displgy could be
diffgrent, depending on the manufacturer of the VT, a square Datal Mask aspect ratio is choseh to ensure
correct display in either landscape or portrait orientation.,/The minimum Data Mask arep shall be
200|pixels x 200 pixels. This requirement does not limit the physical resolution or size of the display, only the
usaple Data Mask area. Higher resolution mask areas are\permitted, but the square aspect rgtio shall be
strigtly enforced. Examples of Data Mask areas that would’meet this requirement are

— 1200 x 200,

— 240 x 240,

— 1320 x 320, and

— 1480 x 480.

Any|other square dimensions would be acceptable.

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

4.5.2 Soft Key Mask area and Soft Key designators

Thel VT shallreserve an area of the display for Soft Key labels, separate from the Data Mask Area. This area
is called the-Soft Key Mask area (see Figure 1). Each Soft Key shall have a reserved display arga, called a
Soff Key ‘designator, for displaying a label (see Figure 1). The minimum size of the designator field is
60 pixels wide x 32 pixels high, regardless of screen orientation. The Soft Key designators may ¢ontain text,
graphics or bo € Soit 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). It is recommended that this visible separation be drawn outside the Soft Key
designator area.

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) VT Version 3 and prior VTs have no requirement on the number of physical Soft Keys.

b) VT Version 4 and later VTs shall provide at least six Physical Soft Keys.

© 1SO 2010 — All rights reserved 9
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VT Version 4 and later shall support exactly 64 virtual Soft Keys per Soft Key Mask (see 4.5.2.2).

VT Version 3 and prior shall support a maximum of 64 virtual Soft Keys per Soft Key Mask (see 4.5.2.2).

The VT shall provide a means for the operator to navigate and select all defined Soft Keys. For example,

if there are six physical keys, some type of paging would be required to allow the operator to navigate to,

and se

45.21

lect from, any of the 64 Soft Keys using the six physical keys.

Physical Soft Keys

to

Physical Saqft Knyc is the count of the number of pprmnnnnﬂy dedicated knyc that the /T makes availab
active Work

for the Soft
the touch s

For VTs w

top-most pg

column. If t
of the first

horizontal g
position. K¢

If there are
Each addit

arrangemer

For VTs w

located in 4

apply.

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 ditect!
reen, as shown in Figure 1.

th a vertical arrangement of Physical Soft Keys, key number 1 shall be on the right and
sition. Key number 2 shall be adjacent and below Key 1. Key m shall be at the bottom of the
nere are additional physical Soft Keys, the column containing keys m+1 to key » shall be to the
column. Each additional column of physical Soft Keys shall continue to the left. For VTs wi
rrangement of Physical Soft Keys, Key number 1 shall be on the tépyrow and in the left-n
y number 2 shall be adjacent and to the right of Key 1. Key m shall be at the far right of the top
additional physical Soft Keys, the row containing keys m+1 to key-n shall be below the first
onal row of physical Soft Keys shall continue below the/previous row. Examples of fth
ts are shown in Figure 3.

thout a clear horizontal or vertical arrangement of physical Soft Keys (e.g. physical Soft K
matrix on the touch screen), the rules for a VT with.@vertical arrangement of physical Soft K
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Figure 3 — Physical Soft Key orientation examples showing key locations
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4.5.2.2 Virtual Soft Keys

Virtual Soft Keys is the count of the number of Soft Keys that the VT supports for each active W

-6:2010(E)

orking Set's

Data Mask. If the physical Soft Keys count is less than the virtual Soft Keys count, the VT shall provide a

means for navigation to allow the operator to choose from any of the Working Set's Soft Keys.

4.5.2.3 Navigation Soft Keys

Navigation Soft Keys is the count of the number of physical Soft Keys that the VT may allocate for the purpose
of navigation among the Soft Keys The number of nawgatlon Soft Keys shall be less than the number of

phy

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 than the VT has reported in thelnumber of physical Sg
VT Ehall provide navigation for that Soft Key Mask. This navigation among the Soft Keys shall
pag|ng through the Soft Keys in groups, not by scrolling. Further, a,“group” is defined as the “p
Keyg” count minus the “navigation Soft Keys” count. The navigation, Soft Keys shall always occug

| Soft Keys,

number of
essible with

ft Keys, the
be done by
hysical Soft
y the same

physical Soft Key positions on all pages, although the VT designer may choose to disable (but mot remove)

the pavigation keys on certain pages. The last set of virtual Soft Keys (depending on how many S
Wortking Set provided to the VT) may not completely fill the-Soft Key Mask. The remainder of t
desjgnators shall not be used.

The| VT shall not provide navigation to any trailing $Soft Keys while those items are Pointers to NUL
As
Figu
whi
Keyl
Figu
Soff
exa
pro

shown in Figure 4, a VT is designed with)six physical Soft Keys, 64 virtual Soft Keys, ang

h are Pointers to NULL Object ID. To.support navigating among the Soft Keys, the VT designg
6 into a “next Soft Key group” button. A navigation group is calculated as sets of five Soft
re 4], starting with the first Soft Key. When the navigation key is pressed, the VT shows the n
Keys. Another example [b)-in-Figure 4] shows a similar example with two navigation Soft Ke
mple [c) in Figure 4] shows ah arrangement with two columns of keys and two navigation key
ides dedicated navigation keys, the number of navigation Soft Keys reported shall be zero [d)

bft Keys the
ne Soft Key

| Object ID.

one [a) in

re 4] navigation Soft Key. The Working.Set provides 18 Soft Keys to the VT; however, thefe are three

r alters Soft
Keys [a) in
bxt group of
ys. Another
s. If the VT

in figure].
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VT Soft Key  Working Set

Designators  Soft Keys VT Paging through Soft Keys with “Next Page’

"t a) One Navigation Key o 1 KR
Physical Soft Keys : 6 2 12
Virtual Soft Keys : 64 3 13
Navigation Soft Keys : 1
4 14
5 15

Pointer to < -
NULL b) Two Navigation Keys =] 13

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

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

Physical Soft Keys : 12
Virtual Soft Keys : 64
Navigation Soft Keys : 2

2333383 e

d) Dedicated Navigation Keys

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

Dedicated Navigation i
Keys

¥

Figure 4 — VT virtual Soft Key paging

4.6 Behaviour

CU
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 the following subclauses. 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
single Working Set's object pool but may not be between different Working Sets.

The object pool is transferred to the VT at initialization by using the transport protocol described in
ISO 11783-3, and the extended transport protocol specified in Annex K. The procedure is described in more
detail in Annex C. The VT is intended to be capable of storing the object pools in a modifiable memory area.
The size and number of object pools are limited only by the VT's available memory and software design, but
only one object pool per Working Set exists. All objects shall be fully described before they are made active in
a mask on the display.
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4.6.1.2 NULL ObjectID

Object ID FFFF,¢ (65535,) is reserved for use as the NULL Object ID.

4.6.1.3 Processing objects

Objects listed in parent objects may also list child objects, thereby 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 other words,
if a reference is made to an object that references other objects, the child references are processed to

completion before returning to the parent to continue processing.

4.6.

The)
allo
as 4

use
NA

WOJking Set. As coordinator of the communications of a Working Set, the Working.Set Master sha

P Working Sets

Object Pool supplied by a Working Set Master is associated with all members of that.Working Set. This

ws object information from one CF or all the CFs that make up a Working Set to be collectivel
common object pool. One ISO 11783-5 NAME shall be designated as the Working Set Mas

of the VT and provide the object pool definition. It shall also send Working Set messages that
IEs of the members of said Working Set to the VT. This identifies the.members of the Work

y presented
ter for each
secure the
provide the
ng Set and

hen
give

Ce those CFs which can communicate to the VT. Appropriate messages for defining a Working Set are
ninISO 11783-7.

Ondg
any
objd

e members of the Working Set have been identified and after.the object pool has been loaded|into the VT,
member of the Working Set has the ability to provide data for objects and to change attriputes in the
ct pool during runtime.

The
field

Working Set Master shall provide the initial object pool definition. Any data input by the operat
objects is always transmitted to the Working Set.Master.

Dr into input

The| VT is never considered to be a Working Set and therefore shall never have Working Set Mémbers and
shall not transmit the Working Set Master or Working Set Member messages (see 1ISO 11783-7).
The| handling of VT Response messages defined herein supersedes ISO 11783-1 in respect of responses
beirg directed only to the Working Set'Master. See Table 1.
Table 1 — VT Response message behaviour
Configuration | Working-Set Version? | VT Version® Behaviour

1 3)and prior 3 and prior | VT response to any command is directed to the YVS Master

2 3 and prior 4 and later | VT response to any command is directed to the YVS Master

3 4 and later 3 and prior | VT response to any command is directed to the YVS Master

4 4 and later 4 and later | VT response to any command is directed to the ¢riginator

@ | Working Set Version is reported in the Working Set Maintenance message.

b VT Version is reported in the Get Memory response message.

In configurations 1 to 3, the Working Set Member has the responsibility to monitor all (destination-specific)
VT-to-Working-Set-Master messages in order to pair its commands with responses. The Working Set Master
will receive unsolicited responses from the VT (which were originated by its members), and will not be able to
pair these with messages the master originated.

In configuration 4, all responses from the VT are directed to the originating nodes. Responses that are
communicated via transport protocol are now possible (e.g. Get Supported Widechar response). Further, the
Working Set Master no longer receives unsolicited response messages. Working Set Members no longer
have an obligation to monitor destination-specific messages directed to another address.
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4.6.3 Language, formats and measurement units selection

The following is applicable to VTs.

The following is applicable to Working Sets.

4.6.4 Initiplization

The VT shall send the standard language, format and measurement units messages defined in
ISO 11783-7, hereafter referred to as “standard setups”. The Working Set object identifies the languages
that the Working Set supports. The VT shall provide a method for the operator to view the list of
supported languages and to select an item from the list. If no language has been entered by the operator
(as would be the case in a factory-new VT), the VT shall attempt to query the default language from the
tractor ECU. Once the operator has set the language, the VT's language message always takes priority
over the tractor ECU's language.

The V[I shall also provide a method for the operator to select formats (Time, Date, ete.) [and
measufement units. The VT shall report selected language, formats and measurement units at power-up
and anly time there is a change. These messages allow the Working Set to modify its objeet pool tq the
operatgr-selected language — e.g. by updating string fields — and to the selected Units — e.g} by
changing offsets and scales. If the Working Set does not support the specified languagei-formats or upits,
it shall [use a proprietary method to select an appropriate setting, and can therefore"ehoose default gnits
as spegified by the Working Set designers.

The VT shall store the standard setups in non-volatile storage and restore the'values during initializatipn.
The V1| shall respond to ISO 11783-7 “Language Command” requests-sent to the global address (GA].

The VT shall respond to ISO 11783-7 “Language Command” requests directed to the VT.

—

Working sets shall configure their standard setups accerding 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).

Working Sets shall use their default language.if the selected language is not supported.

Upon powser-up or reinitialization, a specific sequence of events shall occur in order to ensure proper

initialization| of the VT and Working Sets, as follows.

a)

b)

14

VT initjalization

1) Thie VT shall complete the address claim procedure in accordance with 1ISO 11783-5 and shall plso
send an address claim request to the global destination address (255).

2) The VT shall begin transmission of the VT Status message. In the case of a reset or recovery, the VT
shpll-ensure that at least 3 s have elapsed between this initial VT Status message and the prevjous

VILStatus message

3) If language selection has not been entered by an operator, the VT shall attempt to request the default
language setting from the tractor ECU.

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

Working Set initialization with VT

1) The Working Set, if equipped with Auxiliary Functions, shall clear any assignments in volatile
memory.

2) The Working Set Master shall complete the address claim procedure in accordance with
ISO 11783-5.
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3) The Working Set Master 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

ISO 11783-7.

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

If the Working Set Master has a need to reconfigure the list of Working Set Membe

k controller

rs after 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 \l\lnrking Set initialization is mnlnirpd

5) The Working Set Master shall transmit the Working Set Maintenance message, on
“initiating flag” set to 1.

If the VT had previously detected a shutdown and was transmitting the NACK in resp|
Working Set Maintenance message (see 4.6.6), there are two cases’\where the VT
transmitting the NACK:

i) Inthe case of a Version 3 or later ECU, identified by Working-Set' Maintenance mess
< 255 and the initiating flag Byte 2 Bit 0 = 1.

i) In the case of a version 2 and prior ECUs, identified’ by"Working Set Maintenanc

message.

6) The Working Set Master shall begin transmitting the Working Set Maintenance messa
“initiating flag” set to 0.

7) The Working Set Master may request (the language and format messages from th

presentation that is language- or unit‘specific.

8) The Working Set Master may_quety the VT as necessary to determine its capabilities. B
VT's responses, the Working Set Master shall adjust its object pool for scaling, ava
supported colours, etc.

9) The Working Set Master may query the VT to determine if its object pool alread
non-volatile memeory:

10) Object pool transfer shall commence and be completed. This can be done either by as
object pootte-be transferred from non-volatile memory (see Annex E) or by using transp
(see 1IS@A11783-3), extended transport protocol (see Annex K) and the messages given ir

c) |Working Set initialization on networks with multiple VTs

A Working Set Master shall have a means to perform a “Move to another VT” function on ne
multiple VTs. This function shall allow movement of the Working Set to each of the avail

e with the

bnse to the
shall stop

age; Byte 3

P message,

Byte 2 = FF,¢, and the VT received a Working Set Master message since the prior npaintenance

ge with the

e VT (see

ISO 11783-7) if it has not already received this message from the VT, and the Working Set has a

hsed on the
lable fonts,

y exists in

king for the
ort protocol
Annex C.

tworks with
hble VTs in

sequence. For example, this function could be accomplished with a “Next VT~ Soft Key or button in the

user interface and/or in combination with the Identify VT message. The function behaves as fo

llows.

1) “Move to another VT” is enabled if the Working Set Master detects more than one VT on the network.

2) When “Move to another VT is activated, the Working Set Master

i) puts itself in a safe state, or prevents activation of this feature unless it is in a safe state,

i) shall send the Delete Object Pool command to the VT and wait for the response,

iii) shall stop sending the Working Set Maintenance message to the VT,
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iv)

v)

starts the initialization process with another VT on the network, and
shall save the new VT as the preferred VT for a next power cycle.

If the preferred 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 provide a
means for the operator to set the maximum wait time period or it may be obtained from the boot

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

4.6.5 Working Set object and active masks

In the initia] object pool definition, each Working Set Master shall provide one, and only one, Working
object in ofder to define a descriptor, active mask and supported languages for the WorkingSeét.
descriptor fnay be graphical, text or both, but shall fit inside the area defined by the VT for ‘a_ Soft

designator.
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 one Working

is active at

is not visible, and it cannot force its Working Set to be active when anotherWorking Set is active.

For Version
the Active \}
inactive W(q
responds wj
knows that
VT shall inf
inactive Wo

For Working Set state changes, see Table 2.

The descriptor may be used by the VT any time the Working Set needs to be represented to

Communication alarms, Auxiliary Control setup.

prking Set is “active”, it has exclusive input focus and is displayed om“the VT display. When
t is “inactive”, it could also be visible on the VT display but does not have input focus. The VT s

Bny given time. The Working Set cannot force any of its masks-{e, be visible when the Working

4 and later, a VT may also display one or more Working'Sets which are not active in additio
Vorking set (see Figure 5). The VT uses the VT On Useér-Layout Hide/Show message to inform
rking Set to update its Data Mask and or Soft Key Mask when it is visible. If a Working
th a NACK, or with a hidden state for the corresponding Data Mask or Soft Key Mask, then thg
he Working Set does not support this feature\lfthe Working Set does not support this feature
brm the operator that the displayed information may not be updated. The VT may still display
rking Set, because the inactive Working, Set may update its data (see 4.6.7).

Set
The
Key

the

the
hall
Set
Set

n to
the
Set
VT
the
the
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000

Data Mask area of active Working Set

Soft Key Mask area of active Working Set
physical screen

Soft Key Designator of active Working Set
Physical Soft Key of active Working Set
Data Mask area of inactive Working Set
Soft Key Mask area of inactive Working Set
Soft Key Designatér-of inactive Working Set
Physical Soft Key.of inactive Working Set

Figure 5 — VT displaying active and inactive Working Sets simultaneously — Exam

ble

© 1SO 2010 — All rights reserved

17


https://standardsiso.com/api/?name=4758b2bc69694a95f6400124937951d4

ISO 11783-6:2010(E)

Table 2 — Working Set state changes

VT behaviour

Working set state VT displays only active Working Set VT displays actl\_le and inactive Working
from/to Sets simultaneously
Hide the Working Set Hide the Working Set, if it is not visible in its
Hide the associated Soft Key Mask ingctive state
Hide the associated Soft Key Mask, if it is not
Send the VT Stajtus message to the global visible in its inactive state
address (255) to inform Working Sets of the
chanaagd Ramaova vicual indicatiaon that tha \Aarkina S t
~J - €
Active to Indctive is the active Working Set
[=
Send the VT Status message to-the global
address (255) to inform Working: Sets of|the
change?
Send the On User-Layout/Hide/Show messpge
to the Working Set when\it'is now inactive|but
visible
Display the Working Set's currently active Data | Send the On User-Layout Hide/Show messpge
Mask or Alarm Mask when the Working Set was inactive but visiljle
Display the associated Soft Key Mask Display the, Working Set's currently active Data
Visually indicate to the operator that the Mask oCZysrm Mask
. . Working Set is the active Working Set Display the associated Soft Key Mask
Inactive to Active
Send the VT Status message to the global [Visually indicate to the operator that |the
address (255) to inform Working Sets of thé{MWorking Set is the active Working Set
a
change Send the VT Status message to the glpbal
address (255) to inform Working Sets of|the
change?
Display the Working Set's currently-active Data|Send the VT Status message to the global
Mask or Alarm Mask address (255) to inform Working Sets of|the
. . h a
Display the associated SoftjKey Mask change
Hidden to Attive Visually indicate towthe operator that the
Working Set is the-aetive Working Set
Send the VT ‘Status message to the global
address (255) to inform Working Sets of the
change?
Hidethe’Working Set Send the VT Status message to the glpbal
Hids the associated Soft Key Mask address (255) to inform Working Sets of|the
a
Active to Hidden change
Send the VT Status message to the global
address (255) to inform Working Sets of the
change?
Inactive, but~isible—teretapplicable) Send-the-On-UserLayout-Hide/Show-rmessage
Hidden when the Working Set is inactive but visible

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

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

The VT transmits the VT Status message once per second. The Working Set uses the message to ensure the
VT is present and to determine the current status of the VT. If a Working Set does not receive this message
for a period of 3 s it is determined to be a shutdown of the VT. When this happens, the Working Set shall enter
a safe state, defined as the state in which all functions dependent 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.

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
folld

The

The)
the

Working Set and the VT shall alert the operator to thisicondition, after which the VT shall delete {

Set'

proprietary to the VT. If the Working Set has conifol of the VT, the display is cleared and the V

con
an g

Wh
Wo
rece
ISO

s it is determined to be an unexpected shutdown of the Working Set Master (see Figuré
wing rules apply.

VT shall not alert the operator:
if the Working Set has commanded the VT to delete the object pool, and thetWorking Set
sending Working Set Maintenance messages — not an unexpected shutdown.situation, and v

the Working Set to silently remove itself from the VT;

if the VT can detect the ignition key state and the ignition key is¢eported as off — not co
unexpected shutdown;

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 deléted, and the ignition key is not detecte
Working Set's object pool is present in the VT. This is detected as an unexpected shutg

5 object pool from volatile memory to free the memory for other uses. The means to alert the

rol to another connected Working Set and-send the VT Status message to the global addres
ctive alarm for the failed Working Set, the'VT deselects the Alarm Mask automatically.

6) and the

then stops
hich allows

nsidered an

i as off and
own of the
he Working
operator is
T may give
5. If there is

n a Working Set's object pool has,been deleted and there exist auxiliary assignments ma
king Set, the VT shall remove them. When a Working Set's object pool has been deleted
ives a Working Set Maintenance message from the missing Working Set, it shall NACK the m
11783-3). The NACK message is sent to the Working Set Master's source address (see 4.6.4)

nd the VT
ssage (see

}ped to this
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Originating Network VT
ECU Broadcast
Address Claim > Address Claim——————
- ————— VT Status (1/s)———————+ -4— VT Status (1/s)
————Working Set Master——— - —————- Working Set Master ———— -
——Working Set Member——®»-——--- Working Set Member———— -
AV.V 2N A= Sat Maintann ioctartad (4/c)
Werking-Set-Mairteraneeis-started-{Hs) >
Version 3 sets th@ initialization flag
VT stops NACKing
if there w‘as a previous unexpected shutdown
Request Language >
.—————— Language-—-----—-- Languag
Get Metrics (Memory, Data Mask Size, ...)———p»
- Metrics (...)
a Pool Transfer Alternative 1 %K.)
g ¢ Transfer Object Pool Operation (TP, ETP)—;%s—»
a : : ¢ O
IS End of Pool S >
5 JX®) VT
= -4 —— VT Status [Busy] (1/s) ————— VT Statusy{Busy] (1/s) ————  validates
:.E 5\0\\ Pool
= -~ End of Pool Response
@ @
E ~
@ Pool Transfer Alternative 2
) Load Version’ >
8 > VT
-4 —— VT Status [Busy] (1/s) ————— VT Status [Busy] (1/s) ——— » validates
N Pool
- Load.\ersion Response
c» |
Working Set is, available for operator interaction———
Preferred Assignment.Command (if Auxiliary Function Objects in Pool)—#»
- Preferred Assignment Response
——Auxiliary Assignment Screen enabled for this Auxiliary Function provider——
Working'Set Maintenance fails for 3 s VT shall alert operator
[Unexpected] shutdown I to shutdown
Working Set Maintenance (1/s) >
-t NACK
Normal Initialization as shown above
Working Set is available for operator interaction——————————
Delete Object Pool -
- Delete Object Pool Response
Working Set Maintenance is terminated VT does not
[Expected] shutdown alert operator
NOTE Solid arrows indicate destination-specific messaging, dashed arrows indicate global message.

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

4.6.71 General

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

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

4.6.
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usin
ID.

reaq
effid

Eve

(inc
reaq

4.6.

Obj
prot
objd
mes

The
Obj

4.6.

4.6.

AC
a)

b)

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

7.2 Changing attributes and values

g the defined change attribute messages. Changeable attributes in each object are assigned
The Change Attribute command allows any attribute with an AID to be _changed if not desig
-only attribute. In addition, attributes are sometimes grouped together.into a single “change” ¢
iency purposes.

h 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
y to display.

7.3 Changing, adding and deleting objects
bcts can be completely redefined at runtime'@and new objects can be added by initiating
pcol session to send one or more objects_to' the VT. When the VT receives an object with

ct ID, the existing object is replaced (the-VT can determine the owner from the source adq
sage). Resizing objects is permitted butican cause the VT to run out of memory (see Annex C

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

B Special objects

B.1 Containerobjects

bntainer objectis a special object used to

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

hide.and show objects.

reduce the

butes of objects can be changed during operation by Working Set Masters,and Working S¢t Members

an attribute
nated as a
bmmand for

e attributes
current and

a transport
an existing
ress of the

ng a Delete

Figure 7 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
Label1 | Value1 | | Unit1 Label1 | Value1 | | Unit1
Frefd3 Frefd= Frefd 5 Frefd 6
Lpbel2 | Value2 | | Unit2 Label3 | Value3d | | Unit3

Figure 7 — Container reuse

Figure 8 a) |shows an example of using a container to hide a group of objects. In(the example, Text 1 |Jand
Text 2 shoyld be visible at all times, whereas Text 3 and Text 4 should be visible 6nly if a particular featufe of
an implemgnt is available. Therefore, the Working Set creates a container containing Text 3 and Text 4 tp be
inserted in the mask. At runtime, the Working Set determines whether or nof-the’particular feature is availgble.
If not, the Working Set hides the container, as shown in Figure 8 b).

Mask 1 Mask 2
Text 1 Text 2 Text 1 Text 2
Contalner 1
Text 3 Text 4
a) Particular feature available b) Feature not available: container hidden

Figure 8 — Container used to hide objects — Examples

4.6.8.2  Attribute objects

There are five types of-attribute object: fonttimefilt; nput-andextendednput—Attributeobjectsare 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.

4.6.8.3 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
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.
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4.6.8.4 Macros

Macro objects are used to improve the performance of the operator interface, as follows.

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 before the next bus.gommand is
started.

e) |Macro object IDs shall be in the range 0 to 255.

f) |Macros do not trigger response messages. When executing the command messages in a mgcro, the VT
shall not send response messages on the CAN bus for the messages contained in the macro| 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 Maskresponse.

CAUTION — Objects that are altered by both a Working Set and a_Macro can be susceptible to a race

condition and should be evaluated for predictable behaviour.

EXAMPLE 1 An Input String has a Macro to clear the Input String — On Input Field Deselection. The “H
on an Input String of length greater than three characters causes the)VT to send the data using transport prg
the Working Set (WS). The operator quickly navigates away from the Input String object. On Input Field
cauges the VT to notify the WS with a VT Select Input Objectmessage (Deselect). An On Input Field Desel
alters the Input String value. The WS receives the TP _data asynchronous to the VT Select Input Obj
(Degelect). The outcome is based on the asynchronous processes in the VT, the message processing methg
inclyding TP processing and potential latencies, and the WS implementation.

EXAMPLE 2 An On Key Press Macro assegiated with a Button Object changes the active Data Mask.
Macfo attached to the new Data Mask changes._the numeric value in an Input List object on this new Data Ma

Fnter” means
tocol (TP) to
Deselection
ection Macro
ect message
ds in the VT,

An On Show
5k to initialize

it toJa 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 U

The| Object Pointer object allows runtime modification of included objects. By changing the value o
objgct, a'different object can be drawn at the same location. The type of object that the Objeg
alloyved to'reference is limited and depends on the parent object.

p with either

bme Macro,
bperable for

the pointer
t Pointer is

When an Object Pointer is modified at runtime, 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 object reference, the VT sends the “Change Active Mask response” (see F.35) or “VT Change
Active Mask” message (see H.14) to inform the Working Set, and may delete the object pool.

4.6.9 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 XY position is always found in the parent object. Figure 9
shows an example Data Mask with the relative locations of several objects.
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Dimensions in pixels

b B 322 .
P 122 L 20 .
A A
©
™~
by Y
=)
Y
1 2 3
Key
1 Data Mask
2 containgr
3 input field
a Absolutg.

b Point offorigin, 0, 0, absolute.
Figure 9 — Relative and absolute location of objects

4.6.10 Overlaid objects

A mask car] be built such that two.objects will occupy the same or overlapping space on the display. This|can
require extra processing in the\VT, but could be necessary in some cases and shall be supported by the|VT.
For this reapon, the hierarchy-er layering of objects shall be understood. Some objects have a list of conta|ned
objects. Objects listed first-are considered to be lower in the hierarchy than objects listed later. In this cpse,
the objects|shall by drawn such that objects listed later appear to overlay objects listed earlier, so thaf| the
entire imagg of theobject listed last is visible, while only those areas of the object listed earlier that do not
coincide with areas of the object listed last will be visible When an object is changed aII objects that overl py it
part
[laid

objects.

When an object is changed or hidden, the VT shall update the display accordingly if the object is currently
visible.

EXAMPLE Figure 10 a) shows the initial presentation before any command is received. The Working Set then
commands object 1 to be hidden. As an intermediate step shown in Figure 10 b), the VT deletes object 1 and all child
objects by filling the object's area with the background colour of the parent mask. The VT then redraws the object along
with all child objects. The VT then refreshes any other object (e.g. object 2) that could have been visually altered in the
deletion process as shown in Figure 10 c). The VT may implement this refresh in a manner where the intermediate display
is never seen by the operator.
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Alaim Mask object. Whenever the alarm is _displayed, the associated Soft Key Mask is also dis

follg

a)

b)

c)

]

a) Initial presentation b) Intermediate presentation

Figure 10 — Object changed or hidden — Display update

11 Alarm handling

k at the same priority, the first of these, as processed by.the VT, shall become the active mas
e Working Set changes to a lower priority Alarm Masklor Data Mask, the next-highest priority
ocessed in turn.

rator input disturbed by the activation of an_Alarm Mask may be left intact for resumption on
ks have been acknowledged. A Soft Key Mask is associated with the Alarm Mask via an att

wing describes the protocol requireménts between the VT and the Working Set raising the alar|

The Working Set Master activates an Alarm Mask by using the Change Active Mask comn
Working Set object. Only oné:mask can be active per Working Set.

The VT responds with an-Active Mask response.

Based on priorities,7at some point, the VT displays the Alarm Mask and the Soft Key MaskK
with the Alarm Mask. When a mask change occurs that causes an Alarm Mask to appear or rg
acoustic signahassociated with the Alarm Mask shall be activated. The acoustic signal shal
The VT shalliterminate any acoustic signal from a lower priority Alarm Mask that can be in p
VT shallterminate any acoustic signal from a control audio command that can be in process
and later-version VTs shall send the VT Control Audio Signal Termination message to

termination. If the Alarm Mask acoustic signal completes, or if it is set to none for silent

centrol audio commands from ECUs shall be accepted as defined in the Control Audio Signg

ms allow a Working Set to display alarm information in the Data Mask area of the VT at an|
m Mask covers the entire Data Mask area. If several Working Sets*have an Alarm Mask activated, the VT
| display the masks in order of priority. Priority is determined;first, by the priority attribute dg
ct and, second, by chronological order of activation. The higheést priority alarm is always dis
owner Working Set changes the active mask. When morerthan one Working Set has asserte

¢) Finalpresentation

y time. The

fined in the
played until
d an Alarm
. When the
Alarm Mask

ce all Alarm
ibute in the
blayed. The
m.

and on the

associated
appear, the
be played.
focess. The
5. Version 4
ndicate the
Signal, then
| command

¢)]
h)

(See Table 2).

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

At some point, the operator acknowledges the alarm with the proprietary ACK means on the V

sends a Soft Key Activation message to the Working Set with key code set to zero (0).

The Working Set may choose to ignore the key press if the ACK is not allowed or may chang
mask to either an Alarm Mask or a Data Mask by using the Change Active Mask comm
Working Set.

The VT responds with an Active Mask response.

The VT displays a new mask (see Table 3).
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Table 3 — VT behaviour on mask transition

Working Set's Is requester current
active mask activz Working Set? VT behaviour
attribute from/to 9 )
Data to data Yes Hide current Data Mask, show new Data Mask.
Data to data No No visual change.
Data to alarm Yes Hide Data Mask, show Alarm Mask.
Data to alarm No If this is the highest priority alarm, deactivate the current Working Set and
activate-thisWerking-Set I
Alarm to alarm Yes If this is the highest priority alarm, hide current Alarm Mask, show new Alanlm
Mask.
Otherwise, deactivate this Working Set and activate the Working(Seét of the
highest priority alarm.
Alarm to alarm No If this is the highest priority alarm, deactivate the currentWorking Set and
activate this Working Set.
Alarm 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, hide the Alarm
Mask and show the Data Mask.
Otherwise, deactivate this Working Set and activate the Working Set which
had the last visible Data Mask.
Alarm to data No No visual change.
4.6.12 Clipping

Most object
outside the

These clipp
area, in bot
graphical (i.

s defined in this part of ISO 11783 have ‘a:given or implied size. The VT shall clip anything dr
defined size of the object. Clipping is always done on a graphical (i.e. pixel) basis.

ng rules also apply to text objects.“"WWhen the text does not completely fit inside the defined of
h wrapping and non-wrapping.cases, the graphical clipping rules apply and the text is clipped
e. pixel) basis (see Figure 11).

Oo

AwWn

ject
DN a

This is cldipped tex

&
This s an example ThisIsAnExampleOfA
of “gauto wrapping utoWrappingTextWit
text—withrctippring T tifoSpaces-
N the Tast 11ne
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Figure 11 — Clipping examples
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4.6.13 Scaling

4.6.13.1 General

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

4.6.

The| Working Set shall scale positions and object sizes to adapt to the VT's Data Mask afea apd Soft Key
des|gnator(s). Dot size (number of pixels) should also be adjusted.

4.6.13.3 Fonts

Font scaling is not provided by the VT. The Working Set shall apply a best-fit algorithm to deﬂermine and
selgct the best font for the defined area. The Working Set shall also ensure that the VT supports the selected
fonts and font styles. The smallest font size is 6 x 8. If the scaled height*and width of the originall font is less
than 6 x 8, the 6 x 8 font shall be used. This could result in clipping, ifythe text is near the edge| of the field
objgct, or in text overlap, if two occurrences of text are too close fogether. Working Set designérs shall be
awdpre of this limitation and shall take the necessary steps.

4.6.13.4 Picture graphic objects

Bitmpap graphics are automatically scaled by the VT according to the width attribute in the Picture Graphic
objgct.

4.6.14 Operator input

Whenever the VT displays a Data Mask that contains one or more enabled visible input objects gr buttons, it
can|be in one of the following states:

a) [Navigating;
b) |Data input.

NOTE When determining the visibility of an input object, the object shall be considered visible evgn under the
folloving conditions:

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

— |the©bject is wholly outside the Data Mask;

— |the‘object is wholly outside the visible area of a container, as defined by the container's width and heightlattributes.

Objects with width or height of zero, objects outside the Data Mask and objects outside a container's visible
area are discouraged, as activation may not be possible (e.g. touch screen).

When a new active Data Mask is selected, the state is reset to “Navigating”. If an Alarm Mask is selected, then
the VT may remember the state and if the Working Set returns to the same Data Mask after showing the
alarms then the state can be restored. If this approach is implemented, and the ECU returns to a different
Data Mask after showing alarms, the VT shall consider it as a normal Data Mask change and send the
appropriate messages (see Table 4).
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The initial focus point and the tab order for navigating to the various input fields or buttons is VT proprietary,
but the ECU shall be aware that the tab order may be defined by the definition order of the input objects in the
parent object.

The VT may choose not to send the VT Select Input Object message for every object that the operator passes
through while navigating. For example, if the navigation means is a rotary control, the focus will change rapidly
while the operator is spinning the control. In such a case, the VT may choose only to send the VT Select Input
Object message to the input object that loses focus and that which eventually gets focus.

In the “Navigating” state, the VT shall indicate to the operator which (if any) input is selected (has focus). The
method of indication is proprietary to the VT. The VT may open an input object for data input as soon as the

object gets
for touch sg

Examples
the backgrg

The VT des
a means by
setup wizar

The VT sh

VT proprietary. Visual changes to disabled objects to indicate the disabled‘state shall not extend beyond

width/heigh

Working Se
operator in

In the “datg
while the o)

process shall not affect the value currently being input.(€:g. changes to an Input Number Scale shall not

the apparer

The VT rea

focus, and it may remove focus when input is done. This is common, but not required, behay
reens.

f focus indicators include (but are not limited to) adding a frame around the input field,”chan
und colour of the input field, or momentarily highlighting the input field on a touch sereen VT.

igner should be aware that the use of the Select Input Object command by the\Working Set ca
which the Working Set designer intends to focus the operator attention.toan input field (e.

H where the recommended action is highlighted).

all indicate the disabled input objects. The means to represent disabled input object

of the object and the object shall remain legible.

ts may apply a frame around, or distinct background.colour to, input objects as an aid to
dentifying input fields.

input” state, the VT behaviour is proprietary, and the VT may cover part or all of the Data M
bject is open for data input. Changes to the.attributes of an input object during the data i

t value being input).

Cts to navigation-related events (see Table 4).
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Table 4 — VT reaction to navigation-related events

command (only if the
new mask is a new Data
Mask, or if the new mask
is an Alarm Mask and the
VT does not store the
state of the input object)

Current Command/Event New state Response frames?
state
Navigating | Select Input Object Navigating | Select Input Object response
command
Navigating |Enable/Disable Object Navigating |(The object becomes disabled and loses focus — VT may move
command (to disable the focus to the next input object)
object which has focus) Enable/Disable Object response
VT Select Input Object message (on object which\oges focus)
VT Select Input Object message (on object whieh gefts focus —
if any)
Ngvigating | Change Active Mask Navigating | VT Select Input Object message (on@bject which loges focus —
command (only if the if any)
new mask is a new Data Active Mask
Mask, or if the new mask ctive Viask response
is an Alarm Mask and the VT Status message (with new-Data Mask)
VT does not store the . . .
state of the input object) VT Select Input Object. message (on object which getts focus —
if any)
Ngvigating |ESC command Navigating | ESC responseAwith error code indicating that no inppt is open
for input )
N4vigating | Operator activates a Navigating | Button Activation message
selected Button Object
N4vigating | Operator navigates to a Navigating | VI\Select Input Object message (on object which loges focus —
new object if,any)
VT Select Input Object message (on object which gefts focus — if
any)
Ngvigating | Operator opens the Data input | VT Select Input Object message (on object which has/gets
object for data input focus)
Ngvigating | Select Input Object Data input | Select Input Object response
command (byte 4 =00)
Data input | Select Input Object Data input | Select Input Object response (with error code indicating that
command another input field is currently being entered)
Data input | Enable/Disable Object Data input | (Object stays enabled and maintains focus)
command (to disable the . . . . .
objéctwhich has focus) Enable/D.lsabIe' Objgct response (with error code ind|cating that
operator input is active)
Data input-—}.Change Numeric Value Data input | Change Numeric Value response (with error code inglicating that
command the object is in use)
Depta input [ Change String Value Data input | Change String Value response (with error code indicating that
command (transport The object 1S In use)
protocol)
Data input | Change Active Mask Navigating |VT ESC message

VT Select Input Object message (on object which loses focus —
if any)

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

VT Select Input Object message (on object which gets focus —
if any)
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Table 4 (continued)

Current Command/Event New state Response frames?
state
Data input | Change Attribute Data input | Change Attribute response (with error code indicating that the
command object is in use)
Data input | Change List Iltem Data input | Change List Iltem response (with error code indicating that the
command object is in use)
Data input | Pool Update alters this Navigating |VT ESC message
ObJeCt /T S Al $ Lot OV + bi dfankiaok | £, -
V-Seleetnput-Objeet-message{on-objeet-whichtosesfeeus
if any)
VT Select Input Object message (on object which gets'focus |—
if any)
Data input| | Parent Container is Navigating |VT ESC message
hidden

VT Select Input Object message (on object which loses focu§ —
if any)

VT Select Input Object message (on ebject which gets focus |—
if any)

Data input| | Pointer to this object is Navigating |VT ESC message

changed to not reference VT Select Input Object message (on object which loses focu§ —

this object if any)
VT Select Input Object message (on object which gets focus |—
if any)
Data input| | ESC command Navigating | ESC response

VT Seleet Input Object message (on object which has/loses
focus)

Data input| | Operator activates the Navigating |VTESC message

ESC means VT Select Input Object message (on object which has/loses
focus)
Data input| | Operator activates the Navigating | VT Change Numeric Value message or Input String Value (eyen
ENTER means if the new value is the same as the old)

VT Select Input Object message (on object which has/loses
focus)

@  They shqll be sent in the indjcatéd sequence.

4.6.15 Soft key and button activation

Whenever a Key Object or Button Object or ACK key is pressed released or latched, the VT sends a [Soft

the key press, the VT executes |t Performance of the operator mterface can be |mproved by assomatmg a
Macro with the key press event to cause another event, such as activating a different mask. See Tables B.11
and B.13.

If a Key Object or non-latchable Button Object is erased from the screen (e.g. due to a Change Active Mask
command, Soft Key Mask, Hide/Show Object command, etc.) while 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.

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.
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When the “VT supports simultaneous activation of all combinations of Physical Soft Keys” bit (see D.9) 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 key is
pressed while a first key has already been detected as pressed/held, it shall be ignored.

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

If a Key or Button is found to be pressed at power on, it shall not be reported as held; however, this can be

cau

4.6.

4.6.

Tex]-based objects have a justification attribute. Field justification indicates how a text string ig

hori
text
just

The)

and

se for VT to report a diagnostic message to the operator.
16 Font rendering

6.1 Text justification

rontally and vertically within the field defined by the width and height attributes. In Version 3 an|

fication is always done on a graphical (i.e. pixel) basis.

descenders or for the character itself.

graphical extents of the character

Ascender{area can create white space depending on VT design.
Character rendering itself can create white space depending on VT design.
Deseender area can create white space depending on VT design.

positioned
d prior VTs,

justification was done on a character basis, but was not precisely defined. In Version 4 and lafer VTs, text

extents of a text character (see Figure 12) shall be graphically justified as described in the following
secfions, but some white space is permissible if the VT's font-rémdering engine reserves space fo

r ascenders

Figure 12 — Graphical extents of a character

During data input of a text-based object, the VT designer may choose to suppress justification until the field is
closed after data input.

These modifications shall be done for visual justification — the stored value is not modified.
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Horizontal left justification

When left-justified, the VT shall not remove any leading spaces; the first character in the string is positioned
and visible at the left side of the text field area. If auto-wrapping is enabled, the rules of auto-wrapping
overrule, and leading spaces on subsequent lines are trimmed before justification. 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 right
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 Left justification, no auto-wrap, no leading spaces.
Left Justified

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

Lefit Justified

EXAMPLE 3 Left justification, no auto-wrap, clipping on the right.
Left Justified Te;

EXAMPLE 4 Left justification, auto-wrap, no leading spaces.
Thig is left
Jusfiified,
wrapped text

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

just
WL ap

Thils is left

ified,
ped text

4.6.16.1.2
When midd
string shall
and auto-w
auto-wrapp

In the exam

EXAMPLE 1

Horizontal middle justification

le-justified, the VI\shall remove all leading and trailing spaces before justifying the string.
be centred in the text field on a pixel basis. If the string does not fit in the defined text field 4
rapping is not_enabled, the string shall be graphically clipped on the left and right side
ng, justification rules apply to each new line. Blank lines are not removed.

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

The
rea,
5. |If

Middle justification, no auto-wrap, no leading or trailing spaces.

M

iddle Justified

EXAMPLE 2

Middle justification, no auto-wrap, one leading and one trailing space (space is removed).

M

iddle Justified

EXAMPLE 3

Middle justification, no auto-wrap, clipping on the left and right.

Lddle Justifise
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EXAMPLE 4 Middle justification, auto-wrap, no leading or trailing spaces.

This is middle
justified,
wrapped text!

EXAMPLE 5 Middle justification, auto-wrap, one leading and one trailing space (space is removed).

This is middle

justifiesd;
wrapped text!

4.6.116.1.3 Horizontal right justification

When right-justified, the VT shall remove any trailing spaces before justification and the last chafjacter in the

strir]
field
autd

In th

EXA

EXA

EXA

EXA

EXA

g is positioned and visible at the right side of the text field area. If the string does not fit in the
area, and auto-wrapping is not enabled, the string shall be graphically clipped on the

-wrapping, justification rules apply to each new line. Blank lines are pot-removed.

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

MPLE 1 Right justification, no auto-wrap, no trailing spaces.

Right Justified

MPLE 2 Right justification, no auto-wrap, one trailing space (space is removed).

Right Justified

MPLE 3 Right justification, no aute=wrap, clipping on the left.

ght Justified Text

MPLE 4 Right justification; auto-wrap, no trailing spaces.

This is-right
justified,
wrapped text

MPLE\5 Right justification, auto-wrap, one trailing space (space is removed).

defined text
left side. If

justified,
wrapped text]

4.6.16.1.4 Vertical top justification

When vertical top justification is enabled, the VT shall display the text string starting at the extreme top of the
defined text field area. This rule applies regardless of the auto-wrapping attribute.

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

© 1SO 2010 — All rights reserved
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EXAMPLE 1

Top justification, no auto-wrap.

ertical Top

EXAMPLE 2

Top justification, auto-wrap.

Top
Just
Text

ertically

ified

4.6.16.1.5 |Vertical middle justification

When vertigal middle justification is enabled, the VT shall display the text string graphically centred vertically in

the defined|text field area. This rule applies regardless of the auto-wrapping attribute(

In the examples below, the box represents the extents of the defined text field area and the text is plso

left-justified
EXAMPLE 1 Middle justification, no auto-wrap.
Vertical Middle

EXAMPLE 2

Middle justification, auto-wrap.

Tex

Vertically
Middle
Justified

4.6.16.1.6

When vertig

Vertical bottom justification

al bottond justification is enabled, the VT shall display the text string with the bottom edge of the

text block |along the” bottom edge of the defined text field area. This rule applies regardless of|the

auto-wrapping attribute. Blank lines are not removed.

In the exar
left-justified.

EXAMPLE 1

ples betow, the—box Tepresentstheextents—of thedefined—text fietdarea—andthetextis—also

Bottom justification, no auto-wrap.

34
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EXAMPLE 2 Bottom justification, auto-wrap.

Vertically
Bottom
Justified
Text

4.6.16.2 Non-proportional fonts

The| VT shall support non-proportional block fonts. Sizes are always given in X-Y pairs. For.éxarmple, 8 x 10
indigcates a character size of 8 pixels wide by 10 pixels high. Characters shall not exceedthe’siz¢ of the box
defiped by the font size, regardless of style. An 8 x 10 font set to bold and italics, for @xample, [shall still fit
insigle the 8 x 10 pixel area. It is suggested that space be left on the bottom and right sidés on the inside of the
box|to accommodate characters placed side by side or row by row (see Figure 13).

Dimengdions in pixels
1 8

AN

A
 J

2
Key
1 |bold
normal (upright)
3 |bold italic

Figure 13 — 8 x 10 fonts — Example

The| VT designer may choose the font sizes and styles to be made available but the default 6 x 8 font, normal
(upright) style, is a minimum requirement. The Get Text Font Data message can be used by a Wqarking Set to
determine the VT's font capabilities. Characters can be rendered transparent (background shows|through) or

4.6.16.3 Proportional 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. 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 = 02,4, then

the largest report 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
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up to and including the value 64, in one-pixel resolution. Due to characteristics of the implemented font
rendering engine, and the shape of the characters, one-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 objeet pool
shall b¢ rejected;

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

The following general rule applies for the support of proportional font rendering:

— A VT that indicates support for proportional fonts shall support the full height-scaling range of 8 to| the
largest[supported font size as identified in Get Text Font Data response. Character width is recognizgd to
be varigble.

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

4.6.16.4 Auto-wrap

If the amoynt of text to display is longer than the width of the text object, and auto-wrap is enabled, {hen
regardless pf non-proportional or proportional rendering, the VT shall format and wrap the text into the pext
line(s). The|text shall not exceed the boundaries defined by the width and height of the text object. Wrapping
shall occur hnder these conditions.

— Space [2044) between words.

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

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

— If therq is no.Space (204¢) in the line, then wrap on the last wholly visible character in the line (see
Figure [11).

— Atline end(see 4616757

Leading space characters on the next line shall be suppressed and not considered in additional auto-wrap
decisions.

4.6.16.5 Non-printing characters in strings

Version 3 VTs and prior allowed CR, LF, BS and 0x00 control characters in strings. The rendered presentation
was not precisely defined.
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— 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;

— Sequence CRLF is interpreted as a line end;

J— nnlo oL nnnnlo (\I\Iidnf‘har) shall tearminate the prnennf:\ﬁnn, even-if-this-occurs-before-the-defined String

length.

Basgd on these definitions, Sequence LFCR is interpreted as two line ends.

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 net limit tHe editing of
strings, which is controlled by the length attribute.

Other non-displayable characters shall not advance the cursor during drawing or alignment decision-making.

The] VT can remove these characters from the string to facilitate more efficient processing.

VT presentation

String data
Left alignment | Middle alignment | Right alignment
String 1:
ABCDEFCcRGHIJKL ABCDEF ABCDEF ABCDEF
or GHIJKL GHIJKL GHIJKL
ABCDEFLFGHIJKL
or
ABCDEFCRLFGHIJKL
String 4: MNOPQR MNOPQR MNOPQR
MNOPQRIFCRSTUVWX | q @ qe Qe
STUVWX STUVWX STUVWX

a8 L~ is shown for examples and would not be visible on the VT.

4.6./16.6, ~String encoding

Figure 14 — CR and LF application to test strings

Text_strings can be encoded with either 8 bit characters (chars) or Unicode/ISO 10646| characters

(WideChars).

VT Version 3 and prior supported font types are shown in Tables L.1 and L.2 .

VT Version 4 and later supported font types are shown in Tables L.1 to L.7.

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
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.

© 1SO 2010 — All rights reserved

37


https://standardsiso.com/api/?name=4758b2bc69694a95f6400124937951d4

ISO 11783

-6:2010(E)

UTF-16 allows both big and little endian encoding, but ISO 11783-6 WideStrings shall always be encoded as

little endian.

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

If the first two bytes are FF,¢, FEg, it is a WideString; otherwise, it is an 8 bit string.

The length attribute of an object or message always indicates the number of bytes in the text string; therefore,

the number

of characters in a WideString shall be found as

number of WideChar = length/2 — 1

e.g. FH

This is only
character (g

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

The VT mgy support any character defined by Unicode/ISO 10646, but as a minimum it shall support
characters listed in Table L.7.

The font tyge attribute of the Font Attributes object is ignored for WideStrings:

The VT sh3ll display WideStrings even if the WideStrings contain characters which are not supported by
VT.

The VT ShT substitute unsupported characters by a displayable character. The displayable character ma
VT proprietary (e.g. “0”).

The encoding of Input String values shall not be changed by the VT, i.e. if an Input String object contains
references)| a WideString, the VT Change String Value message sent by the VT shall also conta
WideString.

Characters |above FFFF,g are represented-by a 32 bit “surrogate pair”, which consists of a high surro
followed by|a low surrogate.

The surrogate pair is constructed as follows:

S =chg

— High sy
Low su

The highes

.FE,41,00,42,00,43,00 => “ABC”, [length = 8, number of WideChar = 3]

correct if all characters are from Code Plane 0. The characters above FFFF 4 requite 4 bytes
ee “surrogate pair’ below).

racter — 10000¢;
rrogate = D8004g + (S shifted 10 bits to the right);
rrogate = BCO00,¢ + (10 least significant bits of S).

character defined by Unicode and ISO 10646 is 10FFFF,g, corresponding to the surrogate

per

the

the

be

n a

jate

pair

DBFF 4, DF

EEs

4.6.17 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. Scan-line type fills shall be implemented. In addition, only the interior area of the object, not
including any pixel that is/would be part of the border, shall be included in the fill. Incorrect filling would be
particularly visible when line art is used on the border or when the border is completely or partially suppressed
(i.e. rectangles).

38
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The following rules apply to Pattern fills made from Output Shape objects.

a) The pattern shall be a Picture Graphic object whose width is an 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.

b) The upper left corner of the pattern buffer shall be anchored to the upper left corner of the VT's physical
Data Mask Area and repeats across and also down. This ensures that the pattern matches between
objects in the Data Mask Area and that the pattern fill looks the same on all VT designs.

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

Filling and line suppression examples are shown in Figures 15 to 17.

@) No suppression b) Top suppressed c) Right suppressed d) Top anfd right
suppregsed

e z
-

e) [fop, right and bottom f) Top.and’bottom g) Right and left h) All suppressed
suppressed suppressed suppressed

FL,'FL,'

i) No suppression j) No suppression

Recfangles a) to h): width = 10, height = 8, line width = 2, fill type = solid grey.

Rectangle i): width = 10, height = 8, line width = 2, fill type = solid grey, line art 1010.
Rectangle j): width = 10, height = 8, line width = 1, fill type = solid grey, line art 1010.

Figure 15 — Rectangle line suppression and filling examples
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)

4.6.18 Eve

Manipulatio
Events can
objects defi
event has @
command |
encountere
responsive,

EXAMPLE 1

EXAMPLE 2
active and th

EXAMPLE 3
Macro is not
field, will cau

EXAMPLE 4
hide the cont

Figure 17 — Polygon filling examples (without and with border line art)

hts

hed by this part of ISO 11783 have an optional-ist of event and Macro groupings. If the occu

as been accepted by the VT as a valid~\command. Macros are executed in the order they

since the Working Set Master does not need to be directly involved in responding to the event
A Soft Key press event could-cause an appropriate Data Mask to be made active.

A Soft Key press event'could cause two separate Macros to execute — one to make a new Data N
e other to control the audiojsignal.

A Change Numeéric Value with an invalid value causes rejection of the command and an associ
executed. A Change Numeric Value with a valid value, even if the value is the same as already in the
e the associatéd Macro to execute.

A centainer with an On Hide Macro is already hidden. A Hide Show command with the parameter s
piner is'valid and will cause the associated Macro to execute.

NOTE

I tlim)
e SarmCcCveTIT 1o

h of objects in an object pool by a Working Set*or by the VT causes certain events to og
be caused by commands or by VT actions in résponse to a command or by other events. M

ne or more Macros associated with it, the Macro or set of Macros is executed by the VT when

cur.
any
ring
the
are

] in the event/Macro list. Using events and Macros can make the VT operator interface npore

lask

ated
alue

et to

1N Latad o H o +/AA Lot of H b (3
CarmoCTISTCtTTorctar OreCTT e CveTriviatro St oTarnty grv e Oojett

4.6.19 Touch screens and pointing devices

The VT design can optionally support a touch screen or a pointing method such as a mouse or joystick. The
Working Set can determine the VT's capabilities in this regard by using a Get Hardware message and then
make necessary adjustments to its object pool. A Button Object is defined to allow touchable or clickable
buttons to be included in a Data Mask. A Pointing Event message is defined to allow the VT to notify the
active Working Set that an area of the Data Mask not associated with a button or other input object has been
touched or clicked on.

40
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4.6.20 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.

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

definition is not known, and attempting to do so can cause the VT to reject the pool.

4.6121 VT Number

By

zerq (0) is defined as the “primary VT".

Thel| proprietary means to set the function instance shall represent to the operator a VT Number.
VT4 from all manufacturers will present a consistent numbering scheme for the operator to choose
(andl secondary) VT(s). To facilitate easy VT identification, the Idéntify VT message may be used.

4.7| Displaying data from Multiple Working Sets on'one Mask (Version 4 VT and lat

471 General

Thelfollowing subclauses are applicable to Version 4 and later VTs.

Thel VT may provide a means where data-from multiple Working Sets can be made available on
Depending upon the VT design, it is also\possible that data from multiple Working Sets can be ma

simyiltaneous to the VT's standard Data-Mask and Soft Key Mask. See example in Figure 18.

2 3

AL A

[ L]
[ L]
[ L]
L L |

efault, VTs shall be factory set to function instance zero (0), but retain the function instance ag
by the operator. A mechanism is required in order to conveniently resolve conflicts in the'Case whe
muliiple VTs with the same function instance and in the case where there is no VT with function ins
Thel VT shall be responsible for providing a proprietary means for setting the function instan
disglay itself. This means shall ensure that duplicate function instances between  VTs are not c
new function instance shall not be used until a reboot of the VT is performed:, The VT with functi

configured
re there are
tance zero.
e from the
reated. The
on instance

In this way,
the primary

er)

bne screen.
e available

LR~

[ [ |

Key

1 Key Group Objects in non-VT area (shaded regions indicate independent Key Groups)

2 Window Mask Objects in non-VT area

3 VT area (presenting standard VT screen or User-Layout Data Mask and User-Layout Soft Key Mask)

Figure 18 — Displaying data from multiple Working Sets — Example
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4711 Minimum requirements

This is an optional feature. However, as a minimum, the VT shall be required to parse the Window Mask and
Key Group objects even if not supported. This allows Working Sets to upload these objects to all Version 4
and later VTs without modification of the object pool. If this feature is supported, the VT shall support the “free
form” (type 0) window mask type of the Window Mask object as a minimum. Any number of the other non-zero
window mask types may also be supported as desired. Working Set designs could desire the use of any of the
window mask types, so implementation by the VT design of all window mask types is recommended. If the
Working Set uploads a Window Mask object with an unsupported window mask type, the VT shall parse, but
ignore, this object and no errors shall be raised. Unsupported window mask types would not be presented to
an operator for selection.

If the Working Set chooses to participate in this feature, it shall upload Window Mask and Key Group objects
as part of the object pool. Since the VT shall parse while ignoring any Window Mask objects with unsuppdrted
window mask type, no modification of the object pool is necessary.

4.7.2 User-Layout Data Mask
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 allowdhe”operator to access| the
available Uger-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 cells with exactly two columns and six rows (see Figure 19).

1

Key
1 User-Lgyout Data Mask showing 12 window cells

Figure 19 — User-Layout Data Mask

4.7.3 Window Mask object

Window Mask objects, optionally supplied in the object pools of Working Sets, are placed into a specific User-
Layout 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 2 x 6 grid. 1 x 1 Window Masks are recommended,
where possible, to allow the operator to select from a wide range of Window Mask objects to display in each
User-Layout Data Mask (see Figure 20).

NOTE Window Mask objects are not limited to the sizes shown in Figure 20, which is an example only.
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4.7.4 Window Mask content

A Window Mask object can display content using two different types of presentations. This is controlled by the
Working Set, using a Window Type attribute. See 4.7.15 for more details.

4.7.41 Working Set defined presentation

If the Window Mask object has a Window Type of zero, the Window Mask object behaves very similarly 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.|4.2 VT defined presentation

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

: L]
L]

L[]

Key

1 Window Mask, 2 x 1
2 |Window Mask, 2 x 2
3 Window Mask, 1 x 1
4 Window Mask, 1 x2
5 | Window Mask 1\x/3

Figure 20 — Window Mask objects — Example

If User-Layout Data Masks are supported, the VT shall provide a proprietary mapping mechanismto allow the
opefator to select which Window Mask objects are placed in which Window Cells in each of the User-Layout
Data Masks. The VT shall prevent the operator irom choosing a vindow Mask object that does not fit in the
selected Window Cell(s). When a Window Cell is selected in the mapping screen by the operator, the VT shall
present the list of all Window Mask objects that can fit in the cell(s), provided the Window Mask object is
available (see options attribute in the Window Mask object). The VT shall store the operator-selected layout of
each of the User-Layout Data Masks in non-volatile memory for recall on the next power-up. If the Working
Set that provided the Window Cell is not present, the Window Cell shall be blanked (i.e. filled with the
background colour).

If a Window Mask object's options attribute indicates that the mask is not available, the VT shall blank (i.e. fill
with the background colour) the associated Window Cell so that the Window Mask is not visible. A change in
state of the availability option may occur at runtime.
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If the VT is Version 4 or later, but does not support User-Layout Data Masks, the Working Set may still include
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

objects, since this can be a feature requested by users.

4.7.5 Window Cell Size and Borders

Working Set designs are encouraged to participate in the User-Layout Data Mask by uploading Window Mask

The size of
Window Ce

WindoV
WindoV

The VT ma
the borders
be based o
Mask objec
of this and
free form (ty

Key
1
2

Window
one-pix

The VT shg
region.

ly draw a border around each Window Mask object. Whether the borders or any particular pa

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

v Cell Width = Data Mask Width/2 (rounded down)

v Cell Height = Data Mask Height/6 (rounded down)

are actually drawn or not is proprietary to the VT design. Border drawing»is recommended but
h an operator choice. The border area shall occupy the outside 1 pixel around the entire Win
I and shall be drawn inside the Window Mask object's region. Working Set designs shall be av
therefore it is recommended that no child object be placed on-er touch the border area when
pe 0) window type is used (see B.19.1). See Figure 21 for afyexample of the border.

1

/2

Mask region
el border drawn around inside perimeter of Window Mask

Figure 21 — Window Mask border — Example

Il clip any pixel in the)Window Mask object (and its children) that falls outside the Window M

4.7.6 Win

Depending pn the-type of Window Mask, the VT and the Working Set shall cooperate in terms of scaling. |

window typ

object and its“children is solely the responsibility of the Working Set. Regardless of the resolution of the |

ow Mask scaling

is"type 0 (free form), then, as with other objects in the object pool, scaling of the Window M

ach

It of
may
How
yare
the

ask

the
ask
T in

use, the aspect ratio is known, since the User-Layout Data Mask always has a 2 x 6 grid and the Data Mask
area is always square. Object pool designers should design the Window Mask object to an appropriate aspect

ratio which

EXAMPLE 1

44

makes the scaling easier.

If the object pool is designed for a default 200 x 200 Data Mask Area, using the equations given in 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.
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EXAMPLE 2 Applying the Window Cell sizes above when using a VT with a default 200 x 200 Data Mask Area, a 2 x 2
Window Mask would use:

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 Window 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 B.19.1).

4.7.

The|
mar
and

7 Using Window Masks outside User-Layout Data Masks

VT may optionally use Window Mask objects in Non-VT Screens and Non-VT Areas, (if supp
ufacturer's design (see Figure 18). Soft Keys may or may not be supported when used ‘in non
non-VT areas. Working Sets shall be aware that Window Mask object may be used odtside the

Data Mask and therefore shall monitor the VT On User-Layout Hide/Show messagé, ‘refreshing W,

objg
4.7.

If th
Mas
the
Key
des
Key

The
ma
pro

cts and keys that are visible regardless of the source address specified in the VT\Status messag

B User-Layout Soft Key Mask

e VT supports User-Layout Data Masks, it shall also support one;’and only one, User-Layo
k per User-Layout Data Mask. User-Layout Soft Key Masks are 'special Soft Key Mask object
\VT. Each User-Layout Soft Key Mask is divided into Key Cells”(one cell per physical key if P
5 are used). The number of Key Cells supported by the User-Layout Data Mask is proprietar
gn. Each Key Cell is sized to a normal Soft Key designator. The User-Layout Soft Key Mask is
Cells as shown in Figure 22.

brted by the
VT screens
ser-Layout
ndow Mask

D

.

ut Soft Key
s owned by
hysical Soft
y to the VT
divided into

VT designer shall decide how many keys per' User-Layout Soft Key Mask are supportg¢d, up to a

imum of 64. If the number of keys supported exceeds the number of physical Soft Keys, t
ide a paging mechanism (identical to the Saft Key Mask object) to allow for proper mapping ar

12 1
L]

1L ]
I ]

L]
L L]

Key
1
2

he VT shall
d operation.

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

Figure 22 — Key Cell layout — Examples

4.7.9 Key Group Objects

Key Group objects (see B.20), optionally supplied in the object pools of Working Sets, are placed into a User-
Layout Soft Key Mask by the operator of the 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
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the operator to select which Key Group objects are placed in which Key Cells in each of the User-Layout Soft
Key Masks. When Key Cell(s) are selected in the mapping screen by the operator, the VT shall present the list
of all Key Group objects from all Working Sets that provide them, provided the Key Group is available (see
options attribute in the Key Group object). The VT shall store the operator-selected layout of each of the User-
Layout Soft Key Masks, in non-volatile memory, for recall on the next power up. If the Working Set that
provided the Key Group Objects is not present, the assigned Key Cell(s) shall be blanked (i.e. filled with the
background colour).

If a Key Group object's options attribute indicates that the Key Group is not available, the VT shall blank (i.e.
fill with the background colour) the associated Key Cells so that the Key Objects are not visible and cannot be
activated by the operator. A change in state of the availability option may occur at runtime.

Working Si: designers shall be aware that Keys may or may not be available; since the operator is_in\coptrol
of what is mhapped on each User-Layout Data Mask, Window Mask objects shall not depend on the‘presgnce
of a particular, or set of particular, Key Groups.

|]/1
/2

L

3

=

i

Key
1 Key Grqup containing 1 Key

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

Figure 23 — User-Layout Data Mask with six Key Cells — Example

Working Sdt designers should ensufe that Keys can be recognized to be part of a specific Working Set.|For
example, displaying just a text stfing"“STOP” on a Key might lead to confusion by the operator if a partiqular
configuratign uses 3 “STOP” Keys in the same User-Layout Soft Key Mask. To create a consistent look|and
feel, the key layout shown inFigure 24 is recommended.

a8  Implement-identifier: sized to 60 % of the height of a standard Soft Key designator (rounded down) and width equal to
height and anchored in the bottom left corner of the designator area.

b Key Object in a Key Group: it is the size of a Soft Key designator and uses all remaining pixels in the standard
designator area.

Figure 24 — Key Object in a Key Group indicating Working Set — Example
4.7.10 Key Cell Size and Borders

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

46 © 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=4758b2bc69694a95f6400124937951d4

ISO 11783-6:2010(E)

4.7.11 Key Group Scaling

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

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

The VT may optionally use Key Group objects outside the User-Layout Soft Key Mask, if supported by the
manufacturer's VT display design. Working Sets shall be aware that Key Group objects can be used outside
the User-Layout Soft Key Mask and therefore shall monitor the VT On User-Layout Hide/Show message, and
refresh keys that are visible regardless of the source address specified in the VT Status message. See

Figyre 25.

[ [ 4
[ ]
(9]
L]
[ L]
[ [ |

1INEND

Key
1 3 Key Group Objects outside User-Layout Soft Key (Masks

Figure 25 — Key Group Objects outside User-Layout Data Mask — Example

4.7.13 Operator Inputs

It iy possible for input objects from several Working Sets to be on screen at the same time] The usual
navi|gation and data input rules(apply with the following exceptions:

<

a) |Select Input Object commands from any Working Set are not acted upon when a User-Layou{ Data Mask
is displayed, because the VT is the owner of the Data Mask, in which case the VT shall sepd a Select
Input Object response with an error indicated;

b) |navigation erder is VT proprietary;

c) |macros-associated with input object events shall be executed but Working Set designers mugt be aware
that there may be no visible effect, since the Working Set is not the owner of the active mask.

4.7.14 Refreshing on-screen data

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

In order to refresh on-screen objects, the Working Sets need to be made aware of which Window Mask
objects and Key Group objects are visible. This is accomplished by the VT On User-Layout Hide/Show
message (see 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 The VT Status message is not used to determine when to update Window Mask or Key Group objects.
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4.7.15 User-Layout Data Mask look and feel

When mixing Window Mask objects from several Working Sets, general look and feel can quickly become a
problem for the operator, since objects might not line up vertically and horizontally and could use different
colour schemes and fonts. Therefore, restrictions are required for the design of the windows represented by
the Window Mask objects and their children. In addition, the VT controls the look and feel on its User-Layout
Data Masks. The strategy is that the Working Set supplies the superset of attributes that the VT can need to
render the Window Mask objects but the VT decides what is displayed and where in the Window Mask object,
assuming the window type is greater than zero. The following guidelines apply.

a) Working Set designers should make the Window Mask objects and Key Group objects transparent.
Therefore, the background colour is chosen by the VT. If required, the Working Set designer may-gliery
the VT's background colour with the Get Window Mask Data message.

b) Window contents should be designed as described in the following subclauses.
The VT

the Wir

c) may ignore any visual formatting attributes in the Working Set's supplied object teferences wihere

dow Type is not the Free Form Window.

4.7.15.1 Window Title and Window Title Font Attributes

The VT ma
designer. T
considered

y optionally use this string for a title inside the Window Mask. Formatting is proprietary to the
ne VT shall always display either the Window Title or Window,t€én or both, as these elements
to be functionally equivalent and describe the contents of the window.

VT
are

4.7.15.2 Window Icon size and shape
The VT may optionally use the Window Icon attribute inside the Window Mask. The Window Icon attribufe in
the Window Mask object shall reference a Picture Graphicobject. Positioning is proprietary to the VT designer,
subject to the rules given below. The Window Icon Area’shall be square and shall be 90 % of the height |of a
single Window Cell, rounded down.

EXAMPLE
Window Icon|

In a 200 x 200 Data Mask Area, the.Window Cell size is 100 pixels wide by 33 pixels high. The stan
Area is then

ght = 33 x 90 = 29 pixels,

dard

Icon He

Icon Wiglth = Icon Height = 29 pixels:

This providés 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 obje¢t at
design time| or set the scal€,)via the width attribute, at runtime. It is permissible for the Working Set to supply
an icon that is smaller_ortarger than the Window Icon Area. It is also permissible to provide an icon i an
aspect ratid differentfrom the square aspect ratio of the Window Icon Area. The VT may position the icop as
desired if tHe icon.diménsion (X or Y) is smaller than the Window Icon Area. The VT shall centre and clig the
icon if the icon dimension (X or Y) is larger than the Window Icon Area. These rules apply independently of

the X and Y| dimensions.

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

4.7.15.3 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 in achieving
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the desired look and feel. More information on field lengths is given in the section on Window Mask Window
Type (see B.19.1).

4.7.16 Uploading New Window Mask and Key Group objects

Uploading completely new objects (as long as the object type does not change) at runtime is permitted by
Annex C. In terms of Window Mask and Key Group objects, there are several cases that shall be considered
and managed properly by the VT design as identified in Table 5.

Table 5 — VT behaviour when New Window Mask or Key Group Object is uploaded

Event

VT behaviour

A n
that
colg

ew Window Mask or Window Mask child is uploaded
creates a simple change in appearance (background
ur, option change, child change, etc.)

If the object is visible, the VT shall refréshit.

A
ava

hew Window Mask is uploaded that changes its
lability from available to not available

fill with the
ject, so that

If the object is visible, the VT\shall blank (i.e
background colour) the area occupied by the o
it is removed from the screen.

bw Window Mask is uploaded that changes its size

If the size decreases-and the Window Mask is
VT shall refresh-the object and all window

originally occupied. It shall also blank (i.e.

backgroundcolour) all window cells that are no
by this object. The VT shall adjust the stored
reflect the new unused window cells.

visible, the
cells that it
fill with the
longer used
mapping to

If the“size increases, the VT shall determine |f the object

still”fits on screen in its current position in {
whether or not empty window cells are ava
extended positions to accommodate the new o
the VT shall refresh the object and adjust
mapping (for occupied window cells). If not, {

he grid and
lable in the
bject. If yes,
the stored
he VT shall

automatically remove the window from the stofed mapping

and, if visible, shall blank the window cells that it originally
occupied.

A new Window Mask is uploaded that changes its window | If the object is visible, the VT shall refresh it.

typd

A new Key Group object is uploaded that creates a simple | If the object is visible, the VT shall refresh it.

chanhge in appearance (optioh‘change, child change, etc.)

A new Key Group object”is uploaded that changes its|If the object is visible, the VT shall blank (i.e] fill with the

avajlability from available’to not available background colour) the area occupied by the opject so that
it is removed from the screen. The positions of other
mapped Key Group objects shall not be affectedl.

A new Key..Group object is uploaded that changes the|If the number of keys in the group decreasgs, and the

nunpber of keys in the group object is visible, the VT shall refresh the obje¢t and blank
(i.e. fill with the background colour) the key ppsitions that
are no longer used. The VT shall adjust the stofed mapping

to reflect the new unused key positions. The positions of
other mapped Key Group objects shall not be affected.

If the number of keys in the group increases, the VT shall
determine whether there are enough empty key positions
on the same page to accommodate the new object, without
changing the position of the Key Group object. If yes, the
VT shall extend the mapping of the object (for occupied key
positions) and refresh the Key Group object if visible. If not,
the VT shall automatically remove the Key Group from the
mapping and, if the object is visible, shall blank the key
positions that it originally occupied. The positions of other
mapped Key Group objects shall not be affected.
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Annex A
(normative)

Object, event, colour and command codes

A.1  Object types

A.1.1 General

This part of ISO 11783 takes an object-oriented approach. The VT shall be capable of managing the s¢t of

objects givgn in Table A.1. Each Working Set using the services of the VT defines an object’ pool that fis a

collection df the objects given. Each object has a specific, well-defined behaviour and. a specific sgt of

attributes.

Table A.1 — Virtual terminal objects
Object Type ID Description

Top-level opjects

Working Sef object 040 Top-level object that deseribes an implement's ECU or group of ECUs
(Working Set). Each Working Set is required to define one, and only ¢ne,
Working Set object.

Data Mask gbject 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 display.

Alarm Mask|object 240 Top-level ebject that contains other objects. Describes an alarm display.

Container object 310 Used-{o.group objects.

Window Mask object® 3410 Top-level object that contains other objects. The Window Mask is
activated by the VT.

Key Objects

Soft Key Mask object 450 Top-level object that contains key objects.

Key Object 510 Used to describe a Soft Key.

Button Objeft 610 Used to describe a button control.

Key Group gbject® 3510 Top-level object that contains key objects.

Input field ¢bjects

Input BooleanEield 75 Used to input a TRUE/FALSE type input

Input String Field 810 Used to input a character string.

Input Number Field 90 Used to input an integer or float numeric.

Input List Field 1049 Used to select an item from a pre-defined list.

Output field objects

Output String Field 1140 Used to output a character string.

Output Number Field 12,0 |Used to output an integer or float numeric.

Output List object? 3710 Used to output a list item.
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Table A.1 (continued)

response to an event. Macros can be referenced by other obj

Object Type ID Description

Output shape objects

Line 13,0 |Used to output a line.

Rectangle object 14,4 Used to output a rectangle or square.

Ellipse 15,9 Used to output an ellipse or circle.

Polygon 1644 Used to output a polygon.

Oufput graphic objects

Meter object 17,0 |Used to output a meter.

Lingar Bar Graph object 18,9 Used to output a linear bar graph.

Arcped Bar Graph object 19,9 Used to output an arched bar graph.

Grgphics Context object® 364, |Used to output a graphics context.

Picture graphic object

Picfure Graphic object 2040 Used to output a picture graphic (bitmap).

Vanjable objects

Nurpber Variable 21, | Used to store a 32hit unsigned integer value.

String Variable 22,5 |Used to store@afixed length string value.

Attribute objects

Forlt Attributes 23,9 Used to group font-based attributes. Can only be referenced py other
objects.

Ling Attributes 24,4 Used to group line-based attributes. Can only be referenced by other
objects.

Fill Attributes 25,0 Used to group fill-based attributes. Can only be referenced by other
objects.

Inplit Attributes 264, Used to specify a list of valid characters. Can only be referenged by input
field objects.

Extgnded Input Attributes? 3810 Used to specify a list of valid WideChars. Can only be refererjced by
Input Field Objects.

Colpur Map objecte 39, |Used to specify a colour table object.

Object Label-Reference List object 40,9 Provides a mechanism to assign a String Variable and/or graphical
designator as a label to other objects.

Poihter object

Object Pointer 27,, |Used to reference another object.

Macro object

Macro object 28, Special object that contains a list of commands that can be executed in

ects.

Version 4 and later VTs may use the Execute Macro command.
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Table A.1 (continued)

Object Type ID Description
Auxiliary control
Auxiliary Function Type 1 object 29,9 Defines the designator and function type for an Auxiliary Function. The
(ignored)° object is used strictly in the Auxiliary Control screen which is proprietary
to the VT.
Auxiliary Input Type 1 object 3049 Defines the designator, key number, and function type for an auxiliary
(ignored)© input. The object is used strictly in the Auxiliary Control screen which is
proprietary to the VT.
Auxiliary Fupction Type 2 object? 314, |Defines the designator and function type for an Auxiliary Function,
Auxiliary Input Type 2 object? 3249 :)efines the designator, key number, and function type for an Auxiliary
nput.
Auxiliary Cohtrol Designator 3349 Used to reference Auxiliary Input Type 2 object or Auxiliary Function
Type 2 Objdct Pointer? Type 2 object.
Not used 41,,to [Reserved.
239,
Proprietary|objects
Manufacturdr defined objects® 240,, to [ Manufacturer defined objects shodld not be sent to any other vendor's
254, VT (see 4.6.20).
Reserved opjects
Reserved 255,, |Reserved for future use (see D.14).
@  Version 4 and later VTs support these objects.
b Version $ and later VTs support these objects.
¢ Version $ and later VTs parse these objects for compatibility; but they are not functionally supported.
d . Version 4 and later VTs support proprietary objects that should not be used between ECUs and VTs with different manufacfurer
coaes.
€ Version 4 and later VTs parse these objegts.for compatibility because they are optional, and might not be functionally suppdrted
(see D.14).
A.1.2 Nomenclature
The following data types<@nd nomenclature are used in the object definitions in Annex B:
[1 whenssurrounding an AID number, indicates a read-only attribute;
Array sequence of 1 byte unsigned integer values of a defined length;
Bitmask  sef of logical bit values, size is T byle, with Bit 0 always defined as the Teast significant bit
(see Figure A.1);
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.
Integer Signed or unsigned integer numeric value. Possible sizes are 1, 2 or 4 bytes.
String Zero or more characters composed of the primitive type “char”. String length is variable.
Length The size of an object, always expressed as a count of the Bytes required to hold the object.
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/ \

Key
1 most significant
2  least significant

Figure A.1 — Bit positions in a bitmask

A.113 Object relationships

The] visible objects of an object pool are arranged in a hierarchy, where parent objects-contain ¢
Sompe of the child objects can also contain objects, and can then become parent, ‘@bjects to the

objgcts. Table A.2 shows the containment rules of objects within the object pool hierarchy.

Table A.2 — Allowed hierarchical relationships(of objects

hild objects.
r own child

Parent object

IAuxiliary Input Type 1 object

IAuxiliary Function Type 2 object

IAuxiliary Input Type 2 object

Object Label graphic representation

e
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2
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Slolglols|ln|X|d|lxlEl0|l<
Working Set object 313]|3|4 4 | 4 4 | 4

Data Mask object

Alarm Mask object

Container object 4 122|124 2|2 4 | 4

Window Mask*object

Soft Key.Mask object

Key Object 2 4

Buatton Object 2 2|4 4

Child Objects

Key Group object

Input Boolean object

Input String object

Input Number object

Input List object

NININ|ININ
NINININIDN
B B I B
B B I B

Output String object 2

Al (AAA SIS A SIS A S S ODbject Label Reference List object
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Table A.2 (continued)

Parent object

Soft Key Mask opject

N JAuxiliary Functi(rn Type 1 object
~|Auxiliary Input Tl,lpe 1 object

<
< 2|2
HELE
glglgla
Slaelel®
|
g '8 ol o
- >N G| e
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5|, 1% 2 - = c| S5l s
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S| = ‘s | o Sls|a|d]|5 SPEIsls
Els|E|E|2 - ARAR-RE: Tl 8| 2|2
|8 = S = o=
z|81=181%= SlalLel=ld z|2|5|o
Output|Number object 212122 4 2|2 2 | 4 313|414
Output|List object 4 14444 4 | 4 4 | 4 414 1|41|4
Line ohject 2121224 212 4 1412233414
Rectangle object 2121224 212 4PV4 1223|3414
Ellipse|object 212121214 212 4 14122313414
Polygoh object 212122 4 2| 2 4 (422|133 ]|41|4
Meter gbject 4 12224 4 |%4 4 | 4 31344
Linear Bar Graph object 4 (2224 44 4 4 | 4 313|414
Arched Bar Graph object 4122 ]2]4 4 | 4 4 | 4 313|414
Picturel Graphic object 212122 4 2|2 214121213344
4 144 |4.)4 4 | 4 4 | 4 414 1|41|4

Graphig¢s Context object

Number Variable object

String Variable object

Font A‘tributes object

Line A*ributes object

Fill Attfibutes object

Input Plttributes object

Extendled Input Attributes
object

Object |Pointer object

Macro pbject

Colour|Map object

Auxilia|'y Function Type 1

object

Auxiliary Input Type 1 object

Auxiliary Function Type 2
object

Auxiliary Input Type 2 object

Auxiliary Control Designator
Type 2 Object Pointer

NOTE 1 The numbers denote Child Objects that can be contained within a Parent Object in the indicated VT version including later
versions.

NOTE 2  Containment rules of the parent override containment rules of the child.

NOTE 3  Obiject pointed to by Object Pointer cannot violate the containment rules of the parent hierarchy.
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Table A.3 presents the events defined by this part of ISO 11783. An event ID is assigned to each so that
events can be uniquely associated with a Macro object to execute when the event occurs. VT behaviour
specific to each object is defined in event tables given with each object.

Table A.3 — Event summary

Event name Event ID Event occurs when:

Reserved 0 0 Reserved

On pctivate 150 Working Set is made active.

On deactivate 240 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 drawn.

On hide 440 For Container objects, triggered by the hide/show eommand, with “h|de”
indicated; for mask objects, when the mask is remaeved from the display.

On fefresh 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 enable 510 Input object is enabled (only enabled input objects can be navigated|to).

On disable 640 Input object is disabled (only enabléd input objects can be navigated to).

On [Change Active Mask 710 Change Active Mask command.

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

On [Change Attribute 90 Change Attribute command:

On [Change Background 10,49 Change Background €6lour command.

Colpur

On [Change Font Attributes 11,5 |Change Font Attributes command.

On [Change Line Attributes 12,, [Line Attributes command.

On [Change Fill Attributes 13,9 Change Fill’Attributes command.

On [Change Child Location 14,, |Charge Child Location command.

On Change Size 15,9 Change Size command.

On [Change Value 16,4 Change Numeric Value or Change String Value command (transpor{ protocol).

On [Change Priority 1740 Priority command.

On [Change End Point 189 Change End Point command.

On [nput Field Selection 19, The input field or Button has received focus, operator has navigated|onto the
input field or Select Input Object command.

On [Input Field Deselection 204, The input field or Button has lost focus, operator has navigated off the input field
or Select Input Object command.

OnESC 214 Input aborted on an input field either by the operator or the Working Bet.

On entry of a vValue 22,0 Operator completes entry by activating the ENTER means — value ¢loes not
have to change.

On entry of a new value 23,42 Operator completes entry by activating the ENTER means — value has
changed.

On key press 24,, A Soft Key or button is pressed.

On key release 254, A Soft Key or button is released.

On Change Child Position 26,4 Change Child Position command (transport protocol).

Reserved 27,5~ [Reserved.

239,,
Proprietary Events 240,,— |Proprietary events should not be used between ECUs and VTs with different
254,, |manufacturer codes.
Reserved 255,, |Reserved.

a

If two or more input objects reference the same variable object and one of the input objects is modified (thereby changing the value
of the variable object), the OnEntryOfANewValue and/or OnEntryOfAValue Macros are executed for the modified input object only.
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A3

VT standard colour palette

The VT Standard colour palette is shown in Table A.4. The active Colour Map can be altered (see F.60).

Table 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 value

0 (Black) 00,00, 008 64 33,66,00 128 99,00,CC 192 cC,FF, 66
1 (White) FF,FF, FFab 65 33,66,33 129 99,00, FF 193 cC,FF, 99
2 (Green 00,99, 00P 66 33,66,66 130 99,33,00 194 cc, FExdC
3 (Teal) 00,99, 99P 67 33,66,99 131 99,33,33 195 CCLEF, HF
4 (Maroon 99,00, 00P 68 33,66,CC 132 99,33,66 196 EF, 00,00
5 (Purple 99,00, 99P 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 108 FF,00, d6
7 (Silver) cc,cc,ccb 71 33,99, 33 135 99,33, FF 199 FF, 00, 49
8 (Grey) 99,99, 99b 72 33,99, 66 136 99, 66,00 200 FF,00,dc
9 (Blue) 00,00, FEP 73 33,99,99 137 99, 66,33 201 FF, 00, HF
10 (Lime 00, FF, 00P 74 33,99, cCC 138 993,66, 66 202 FF, 33,00
11 (Cyan 00, FF, FEP 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,33,46
13 (Magentp) FF, 00, FFP 77 33,CC, 33 144 99, 66, FF 205 FF, 33,99
14 (Yellow)) FF,FF, 00P 78 33,CC, 66 142 99,99, 00 206 FF, 33,dc
15 (Navy 00,00, 99P 79 33,CC, 99 143 99,99, 33 207 FF, 33, HF
16 00,00,00 80 33, Ceyec 144 99,99, 66 208 FF, 66,00

17 00,00,33 81 33,CC, FF 145 99,99, 99 209 FF, 66,33

18 00,00,66 82 33,FF, 00 146 99,99, cC 210 FF, 66, d6

19 00,00,99 83 33,FF, 33 147 99,99,FF 211 FF, 66,9

20 00,00,CC 84 33,FF, 66 148 99,CC, 00 212 FF, 66,dcC

21 00,00, FF 85 33,FF,99 149 99,cCc, 33 213 FF, 66, HF
22 00,33,00 86 33,FF,CC 150 99,CC, 66 214 FF, 99,00
23 00,33/733 87 33,FF,FF 151 99,CC, 99 215 FF,99, 33
24 09733, 66 88 66,00,00 152 99,cCc,CC 216 FF, 99, §6
25 00,33,99 89 66,00,33 153 99,CC,FF 217 FF, 99, 49
26 U0, 33,CC 90 56,00, 60 (FoL 99, FF, 00 2T8 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
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Table A.4 (continued)
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Index R,G,B value Index R,G,B value Index R,G,B value Index R,G,B value
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,cCcC 228 FF,FF, 66
37 00,99,99 101 66,66,33 165 cc,00,FF 229 FF,FF, 99
38 00,99,cCC 102 66,66,66 166 CC, 33,00 230 FF,FF,CC
39 00,99, FF 103 06, 060,99 167 CC, 33,33 231 ¥F,FF,FF
40 00,CcC,00 104 66,66,CC 168 CC, 33,66 232 Prpprietary
41 00,CcC, 33 105 66,66,FF 169 CC, 33,99 233 Prpprietary
42 00,CC, 66 106 66,99,00 170 CC,33,CC 234 Prpprietary
43 00,CC, 99 107 66,99,33 171 cc,33,FF 235 Prpprietary
44 00,CcC,CC 108 66,99, 66 172 CC, 66700 236 Prpprietary
45 00,CC,FF 109 66,99,99 173 CCy, 66,33 237 Prpprietary
46 00,FF, 00 110 66,99, CC 174 CC, 66,66 238 Prpprietary
47 00, FF, 33 111 66,99, FF 175 cc, 66,99 239 Prpprietary
48 00,FF, 66 112 66,CC,00 176 CC, 66,CC 240 Prpprietary
49 00, FF, 99 113 66,CC, 33 177 cC, 66, FF 241 Prbprietary
50 00, FF, CC 114 66,CC, 66 178 CC, 99,00 242 Prpprietary
51 00,FF,FF 115 66,CC;99 179 CcC, 99,33 243 Prpprietary
52 33,00,00 116 66,CC,CC 180 CC, 99,66 244 Prpprietary
53 33,00,33 117 66,CC,FF 181 CC, 99,99 245 Prpprietary
54 33,00,66 118 66,FF, 00 182 cc,99,cCC 246 Prpprietary
55 33,00,99 119 66, FF, 33 183 cc, 99, FF 247 Prpprietary
56 33,00, CC 120 66,FF, 66 184 cc,cc, 00 248 Prpprietary
57 33,00, EF 121 66,FF, 99 185 cc,cc, 33 249 Prpprietary
58 33,3300 122 66, FF, CC 186 cc,cc, 66 250 Prbprietary
59 33,83, 33 123 66,FF,FF 187 Ccc,CcC, 99 251 Prpprietary
60 33,33,66 124 99,00,00 188 cc,cc,cc 252 Prpprietary
61 33,33,99 125 99,00, 33 189 cc,CC,FF 253 Prpprietary
62 33,33,CC 126 99,00, 66 190 cc,Fr,00 254 Prpprietary
) 3,33, EF 127 99 00,99 194 CCEE, 33 255 pxbprietary

@  Monochrome (0 and 1).

b 16 colour mode (0 to 15).
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The VT colour palette is based on the standard 216 colour “web browser safe” palette used by Internet
browsers. Hexadecimal RGB values of 00, 33, 66, 99, CC and FF are used, giving a 6 x 6 x 6 =216 colour
cube. The colour palette is organized as follows. The first two colours at indices 0 and 1 are used in
monochrome mode. The first 16 colours are used in 16 colour mode. In order to reduce search time during
palette mapping on an object development tool, colours 16 to 231 are organized in sorted, ascending order.
Colours 232 to 255 are proprietary to the VT design for extending the colour palette. VT designers choosing a

grey-scale implementation can map the 16 or 256 colour modes to shades of grey.

NOTE
elsewhere in

Colour and

There are t
as follows:

a) monoc

b) 16 colqur mode (VT shall support 16 colour and monochrome) (valid colour codes 0 to 15);

c) 256 co

A.4 Command/parameter code summary

Table A5 i

the palette.

256 colour mode does not actually give 256 unique colours, because the first 16 colours are repeated

5ts all defined messages with the corresponding functien code.

Table A.5 — Command/parameter summary

pixel values given In object attributes and bitmap data are an index into lable A.4.

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

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

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

Hes,

Clause/ Message Direction Function Function Allowed(in
subclause (Decimal) (Hex) Macro
c23 Object pool transfer message (transport ECU to VT 17,40 1146 No
protocol)
C.24 |End of Object Pool message ECUto VT 18,4 1246 No
C.25 |End of Object Pool response VT to ECU 18,4 1246 No
D.2 Get Memory ECUto VT 192, CO46 No
D.3 Get Memory response VT to ECU 192, CO46 No
D4 Get Numberief:Soft Keys message ECUto VT 194, C246 No
D.5 Get Number of Soft Keys response VT to ECU 194, C246 No
D.6 Get Text Font Data message ECU to VT 195, C346 No
D.7 Get Text Font Data response VT to ECU 195, C346 No
D.8 Get Hardware message ECUto VT 199, C746 No
D.9 Get Hardware response VT to ECU 199, C746 No
D.10 Get Supported Widechars message ECUto VT 193, Cli No
D.11 Get Supported WideChars response VT to ECU 193, Cli No
(transport protocol)
D.12 Get Window Mask Data message ECUto VT 196, Cd6 No
D.13 Get Window Mask Data response VT to ECU 196, Cd6 No
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Table A.5 (continued)

ISO 11783-6:2010(E)

Clause/ Message Direction Function Function Allowed in
subclause (Decimal) (Hex) Macro
D.14 Get Supported Objects message ECU to VT 197,49 C546 No
D.15 Get Supported Objects response VT to ECU 197,49 C546 No
E.2 Get Versions message ECUto VT 223, DF 46 No
E.3 Get Versions response (transport protocol) VT to ECU 224, EO4g No
EZ Store Version command ECU o VT 2087, DU, No
E.5 Store Version response VT to ECU 208, D0,¢ No
E.6 Load Version command ECUto VT 209,, Dg No
E.7 Load Version response VT to ECU 209,, D146 No
E.8 Delete Version command ECUto VT 21044 D2,¢ No
E.9 Delete Version response VT to ECU 21050 D2,¢ No
F.2 Hide/Show Object command ECUto VT 160, A0y Yes
F.3 Hide/Show Object response VT to ECU 1604, A0y No
F.4 Enable/Disable Object command ECU to VT 1614 Al Yes
F.5 Enable/Disable Object response VT4o.ECU 1614 Al No
F.6 Select Input Object command ECU to VT 162, A2 Yes
F.7 Select Input Object response VT to ECU 162, A2 No
F.8 ESC command ECUto VT 146, 9245 No
F.9 ESC response VT to ECU 146, 9245 No
F.10 Control Audio Signal command ECUto VT 1634 A3y Yes
F.11 Control Audio Signal response VT to ECU 1634 A3y No
F.12 Set Audio Volume cominand ECUto VT 164, Ad g Yes
F.13 Set Audio Volume.response VT to ECU 164, Ad g No
F.14 Change Child--ocation command ECUto VT 1654, ASq Yes
F.15 Child Lecation response VT to ECU 165, ASq No
F.16 Charnge Child Position command (transport ECU to VT 1804, B4 Yes
protocol)
F.17 Change Child Position response VT to ECU 1804, B4, No
Fe18 Change Size command ECUto VT 166, AB g Yes
F.19 Change Size response VT to ECU 166, AB g No
F.20 Change Background Colour command ECUto VT 1674 A7 6 Yes
F.21 Change Background Colour response VT to ECU 167, A7 6 No
F.22 Change Numeric Value command ECU to VT 168, A8¢ Yes
F.23 Change Numeric Value response VT to ECU 168, A8g No
F.24 Change String Value command (transport ECU to VT 1794 B34 Yes
protocol)
F.25 Change String Value response VT to ECU 179, B34 No
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Table A.5 (continued)

Clause/ Message Direction Func_:tion Function Allowed in
subclause (Decimal) (Hex) Macro
F.26 Change End Point command ECUto VT 169, A9y Yes
F.27 Change End Point response VT to ECU 169, A96 No
F.28 Change Font Attributes command ECU to VT 17049 AAg Yes
F.29 Change Font Attributes response VT to ECU 1704 AAyg No
F.30 Change Line Attributes command ECUto VT 17140 AByg Yes
F.31 Change Line Attributes response VT to ECU 17140 AByg No
F.32 Change Fill Attributes command ECUto VT 1724 AC5 Yes
F.33 Change Fill Attributes response VT to ECU 1724 AC.g No
F.34 Change Active Mask command ECUto VT 17340 AD3g Yes
F.35 Change Active Mask response VT to ECU 17340 AD g No
F.36 Change Soft Key Mask command ECUto VT 174, AE,q Yes
F.37 Change Soft Key Mask response VT to ECU 174, AE 6 No
F.38 Change Attribute command ECUto VT 175, AF,¢ Yes
F.39 Change Attribute response VT to ECU 175, AF,¢ No
F.40 Change Priority command ECU toW T 1764 B0 Yes
F.41 Change Priority response VTi0'ECU 1764 B0 No
F.42 Change List Item command ECUto VT 1774 B14g Yes
F.43 Change List Item response VT to ECU 1774 B14g No
F.44 Delete Object Pool command ECUto VT 178, B2, No
F.45 Delete Object Pool response VT to ECU 178, B2, No
F.46 Lock/Unlock Mask command ECU to VT 18919 BD+g Yes
F.47 Lock/Unlock Mask response VT to ECU 18919 BD1g No
F.48 Execute Macro-eomimand ECU to VT 19049 BE+6 Yes
F.49 Execute Macfo response VT to ECU 1904¢ BE g No
F.50 Change.©bject Label command ECU to VT 18140 B54g Yes
F.51 Change Object Label response VT to ECU 18119 B54g No
F.52 Ghange-PetygonPeoint-commend EGUH-to-VYF +82g B6-5 ¥es
F.53 Change Polygon Point response VT to ECU 18249 B64g No
F.54 Change Polygon Scale command ECU to VT 18310 B716 Yes
F.55 Change Polygon Scale response VT to ECU 18310 B746 No
F.56 Graphics Context command (transport ECU to VT 18449 B84g Yes
protocol)
F.57 Graphics Context response VT to ECU 18449 B81g No
F.58 Get Attribute Value message ECU to VT 18549 B91s No
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Table A.5 (continued)

ISO 11783-6:2010(E)

Clause/ Message Direction Function Function Allowed in
subclause (Decimal) (Hex) Macro
F.59 Get Attribute Value response VT to ECU 18549 B94g No
F.60 Select Colour Map command ECU to VT 18649 BA1g No
F.61 Select Colour Map response VT to ECU 18649 BA1g No
F.62 Identify VT message I.E—Elij.t? (ié 18719 BB4g No
F.63 Identify VT response VT to ECU 18719 BB1g No
G.2 VT Status message VT to GA 254,, FE e No
G.3 Working Set Maintenance message ECUto VT 255,, BF 6 No
H.2 Soft Key Activation message VT to ECU 040 004 No
H.3 Soft Key Activation response ECUto VT 046 004 No
H.4 Button Activation message VT to ECU o 0146 No
H.5 Button Activation response ECU to VT, 140 0146 No
H.6 Pointing Event message VT to ECU 240 024 No
H.7 Pointing Event response ECUtO VT 240 024 No
H.8 VT Select Input Object message VT to ECU 310 034 No
H.9 VT Select Input Object response ECU to VT 310 034 No
H.10 VT ESC message VT to ECU 410 0446 No
H.11 VT ESC response ECUto VT 410 0446 No
H.12 VT Change Numeric Value message VT to ECU 510 054 No
H.13 VT Change Numeric'Value response ECUto VT 510 054 No
H.14 VT Change Active-Mask message VT to ECU 640 0646 No
H.15 VT Change Active Mask response ECUto VT 610 06,6 No
H.16 VT Change Soft Key Mask message VT to ECU 710 07,6 No
H.17 VI{Change Soft Key Mask response ECUto VT 710 07,6 No
H.18 VT Change String Value message VT to ECU 810 08,6 No
(transport protocol)
H-45 Y -Ghange-String-Yalterespense EGU-e-VF 875 8875 No
H.20 VT On User-Layout Hide/Show message VT to ECU 9.0 0945 No
H.21 VT On User-Layout Hide/Show response ECUto VT 9.0 0945 No
H.22 VT Control Audio Signal Termination VT to ECU 1044 0A45 No
message
J.7.2 Auxiliary Assignment Type 1 command VT to ECU 3249 204¢ No
J.7.3 Auxiliary Assignment Type 1 response ECU to VT 3249 204¢ No
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Table A.5 (continued)

Clause/ Message Direction Function Function Allowed in
subclause 9 (Decimal) (Hex) Macro
J.7.4 Auxiliary Input Type 1 status ECU to GA 3340 2146 No
J.7.5 Auxiliary Assignment Type 2 command VT to ECU 364 2446 No
J.7.6 Auxiliary Assignment Type 2 response ECU to VT 364 2446 No
J.7.7 Preferred Assignment command ECU to VT 3440 2246 No
J.7.8 Preferred Assignment response VT to ECU 3449 2246 No
J.7.9 Auxiliary Input Type 2 Status message ECU to GA 38,9 26,4 No
J.7.10 Auxiliary Input Type 2 Maintenance ECU to GA 3549 2346 No

message

J.7.11 Auxiliary Input Status Type 2 Enable VT to ECU 3710 2535 No
command
J.7.12 Auxiliary Input Status Type 2 Enable ECU to VT 3710 254 No
response
Special funjctions

Reserved? ECU to VT 1049 0A1g

Reserved? Any 1140 t0 1649 0B4g to

Reserved? Any 1949t0 3140 | 1346 t0 1F 45

Reserved? Any 3610 244

Reserved? Any 3810 to 9510 2616 to 5F16

Reserved? Any 1284 to 8046 t0 914
14540

Reserved? Any 1474 to 9346 to 9F 46
15949

Reserved? Any 18819 BC6

Reserved? Any 19149 BF+6

Reserved? Any 19849 C645

Reserved? Any 2004 to C845 to
20749 CF46

Reserved? Any 21149 to D346 to
222, DE.¢

Reserved? Any 22549 t0 E14gt0
25349 FD4g

Proprietary command® Any 964 to 604 to 7F 46
12710

a

b

Reserved for future use.

Proprietary commands should not be used between ECUs and VT with different manufacturer codes.
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B.1

Working Set object

ISO 11783-6:2010(E)

Annex B
(normative)

Object definitions

Thig

object describes a Working Set. Each Working Set shall provide one, and only one, of this'pbject in its

objgct pool. This object shall include one or more objects that fit inside a Soft Key designator fof use as an

identification of the Working Set. The VT may optionally use the identifier in communication”alar

Control setup, in Soft Keys and any other place where an identifier for the Working Set is requirg
Can activate this object. When this object is activated, the associated Working<Set “owns” the VT. See
es B.1and B.2.

VT
Tab

Allgwed commands:

Change Active Mask command;

Change Child Location command,;

Change Background Colour command;

Change Child Position command (transport protocol).

Table B.1—="Working Set events

s, Auxiliary
d. Only the

Event Caused by VT behaviour Mesgsage
On JActivate Operator selection of this Deactivate event on current Working Set object. | VT Status|message
Working Set via the VT Show event on the active Data Mask of this
Working Set object (assuming no alarms).
On Deactivate | Operator selectionef a Hide event on active Data Mask of this Working
different Working-Set via the | Set. —
VT
On Change Change-Active Mask If this Working Set is active, then perform a hide |Active Masgk response
Active Mask [ command event on the current Data Mask and a show
event on the new mask. Otherwise, just change
the active mask attribute.
On Change Change Background Colour If the Working Set designator is visible, fill area | Change Bpackground
Badkground |command with background colour and draw child objects in | Colour regponse
Colptr the order they are listed.
On Change Change Child Location Draw child object at current location in Child Location
Child Location | command background colour to erase it. Refresh Data response
Mask (to redraw child object or objects).
On Change Change Child Position Draw child object at current location in Change Child Position
Child Position | command (transport protocol) |background colour to erase it. Refresh Data response
Mask (to redraw child object or objects).
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Table B.2 — Working Set attributes and record format

Attribute Size Range or | Record L.
name AID Type bytes value Byte Description

Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique within the
object pool.

Type [0] Integer 1 =0 3 Object Type = Working Set

Background [1] Integer 1 0to 255 4 Background colour

colour

Selectable {2 Bootean 4 6or+ 5 O0=FALSE,t=TRUE Indicates whettrerornot
this Working Set can be selected by the
operator (e.g. auxiliary input units thatdo*nat
have any Data Masks should not be made
selectable).

Active mask [3] Integer 2 0 to 65534 6-7 The object ID of the data oy, Atarm Mask to
display whenever the Working Set is active. |If
the selectable attribute value = 0, then the
mask data is ignored.

Number of Integer 1 1to 255 8 The objects that follow are used as the Worlting

objects to Set identifier. 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 Hey
designator.

Number of Integer 1 0to 255 9 Number of Macro references included even |f

macros to zero. Each Macro reference consists of 2 bytes:

follow one for event ID and one for Macro ID.
Whenever the indicated event occurs, the
associated Macro is executed.

Number of Integer 1 0to 255 10 The number of language codes to follow. Egch

languages to two-letter code represents a language that the

follow Working Set can support.

Repeat: Integer 2 0.to 65534 | 11-+object* | Object ID of an object contained in the

{Object ID} 6 designator (see A.1.3).

List all objects before listing macros.
{X Location} Signed 2 -32768 | 13+object* | Relative X location of the top left corner of the
integer to 6 object in VT pixels (relative to the top left cofner
+32767 of a Soft Key designator).
{Y Location} Sighed 2 -32768 | 15+object* | Relative Y location of the top left corner of the
integer to 6 object in VT pixels (relative to the top left cofner
+ 32767 of a Soft Key designator).
Repeat: Integer 1 0to 255 11+(No. [(List these after all objects have been listed.,
E ID j .
{Event ID} o%t)ects Event ID of event type that causes this MaC|Io
T o avacite
{Macro ID} Integer 1 0to 255 12+(No. |Macro ID of the Macro to execute.
objects
*6)...

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

{Language Position |been listed.)

Code} Depends

on above Two-letter code of a supported language. For
language codes, see ISO 639; however, all
combinations of a to z and A to Z shall be
accepted, to guard against changes to
ISO 639.
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B.2

Data Mask object

ISO 11783-6:2010(E)

The Data Mask describes the objects that will appear in the Data Mask area of the physical display. Since only
one Data Mask can be displayed at a time, it is assumed that the entire Data Mask area of the physical
display is filled. For this reason, no size attribute is required. See Tables B.3 and B.4.

Allowed commands:

Change Background Colour command;

(‘hnngn Child Location command;

— | Change Child Position command (transport protocol);
— |Change Soft Key Mask command;
— |Change Attribute command.
Table B.3 — Data Mask events
Event Caused by VT behaviour Megsage
On|Show Both the Data Mask and its Fill area with background colour. Draw child VT Status message
Working Set becoming active |objects in the order théy are listed in the Data
Mask object. Show the associated Soft Key
Mask.
On|Hide Either the active mask Hide associatéd Soft Key Mask of this Data
changed for the Working Set [ Mask. |
or the Working Set being
deactivated
On|Refresh Any action that causes a show | Redraw objects in the Data Mask that have
or hide on a child, grandchild, ~}lbecome corrupted. —
object, etc.
On|Change Change Background Colour If the Data Mask is visible, fill area with Change Background
Bagkground |command background colour and draw child objects in the | Colour response
Colour order they are listed.
On|Change Change Child~Location Draw child object at current location in Change Child
Child Location | command background colour to erase it. Refresh Data Location r¢sponse
Mask (to redraw child object or objects).
On|Change Change Child Position Draw child object at current location in Change Child Position
Child Position | comamand (transport protocol) | background colour to erase it. Refresh Data response
Mask (to redraw child object or objects).
On|Change Change Soft Key Mask If the Data Mask is visible, hide event on the Change Spft Key
Soft Key, command current Soft Key Mask and a show event on the |Mask resppnse. If this
MagK new Soft Key Mask. mask is vigible, VT
StatosTmessage.
On Change Change Attribute command See Change Background Colour command and | Change Attribute
Attribute Change Soft Key Mask command behaviour response. If change
above. affects visible masks,
VT Status message.

© 1SO 2010 — All rights reserved

65


https://standardsiso.com/api/?name=4758b2bc69694a95f6400124937951d4

ISO 11783-6:2010(E)

Table B.4 — Data Mask attributes and record format

Attribute Size Range or Record _
name AID Type bytes value Byte Description
Object ID Integer 2 O0to 1-2 Object identifier. It shall be unique within the
65534 object pool.
Type [0] Integer 1 =1 3 Object Type = Data Mask
Background 1 Integer 1 0to 255 4 Background colour
colour
Soft Key Mask 2 fteger 2 o 56 Objectibof e SoftKey Maskassocatedwith
65534, this Data Mask. Whenever this Data Masklis
65535 displayed, the associated Soft Key Mask i
also displayed. If NULL Object IDis used,
there are no Soft Keys associated with thig
Data Mask and the Soft Key‘designators
should be cleared.
Number of Integer 1 0 to 255 7 Number of objects to fellow even if zero. Epch
objects to of these objects is(“Contained” in this Data
follow Mask. Each objéetyconsists of 6 bytes: two| (2)
for object ID and-four (4) for location.
Number of Integer 1 0to 255 8 Number©f Macro references included even if
macros to zero. Each Macro reference consists of
follow 2 bytes: one for event ID and one for Macrp
ID.\Whenever the indicated event occurs, the
associated Macro is executed.
Repeat: Integer 2 0to 9+object’® | Object ID of an object contained in this majsk
{Object ID} 65534 (see A.1.3). List all objects before listing
macros.
{X Location} Signed 2 -32768 J.171+object*6 |Relative X location of the top left corner of the
integer to object (relative to the top left corner of the
+32767 Data Mask).
{Y Location} Signed 2 32768 | 13+object*6 | Relative Y location of the top left corner of fthe
integer to object (relative to the top left corner of the
+32767 Data Mask).
Repeat: Integer 1 0to 255 9+(No. (List these after all objects have been listed.)
{Event ID} oPét)?Cts Event ID of event type that causes this Magro
to execute.
{Macro ID} Ihteger 1 0to 255 10+(No. | Macro ID of the Macro to execute.
objects
*6)...
B.3 Alarm Mask object

For information on Alarm Mask behaviour, see 4.6.11. See Tables B.5 and B.6.

Allowed commands:

— Change Background Colour command;

— Change Child Location command;

— Change Child Position command (transport protocol);

66

© 1SO 2010 — All rights reserved


https://standardsiso.com/api/?name=4758b2bc69694a95f6400124937951d4

ISO 11783-6:2010(E)

Change Priority command;

Change Soft Key Mask command;

Change Attribute command.

Table B.5 — Alarm Mask events

Event Caused by VT behaviour Message
On Show Both the Alarm Mask and its | Fill area with background colour. Draw child VT Status message
Working Set become active. objects in the order they are listed in the Alarm
Mask object. Show the associated Soft Key
Mask.
On Hide Either the active mask is Hide associated Soft Key Mask of this Alarm
changed for the Working Set | Mask. |
or the Working Set is
deactivated.
On Refresh Any action that causes a show | Redraw objects in the Alarm Mask that)have
or hide on a child, grandchild, |become corrupted. —
etc., object.
OnChange Change Background Colour If the Alarm Mask is visibles fill area with Change Background
Bagkground [command background colour and.draw child objects in the | Colour response
Colpur order they are listed.,
On Change Change Child Location Draw child objectiat.current location in Change Child
Child Location | command background colour to erase it. Refresh Alarm Location rgsponse
Mask (to redraw child object or objects).
On Change Change Child Position Draw childvobject at current location in Change Child Position
Child Position | command (transport protocol) |backgreund colour to erase it. Refresh Alarm response
Mask (to redraw child object or objects).
On Change Change Priority command If-this is the current mask in this Working Set, Change Pyiority
Prigrity then re-evaluate alarm priorities as follows: response
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 alarm, then
deactivate the current Working Set and
activate this WS.
On Change Change Soft Key Mask If the Alarm Mask is visible, hide event on the Change Spft Key
Soff Key command current Soft Key Mask and show event on the Mask response. If this
Mask new Soft Key Mask. mask is visible, VT
Status mepsage.
On hal |yc Chal IHC I"\\ttl |butc ourtiriar Id :_UI bchav;uul, oCT Uthcl bhal IBC ourririar IdO Chal IHC A trlbute
Attribute above. response. If change
affects visible masks,
VT Status message.
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Table B.6 — Alarm Mask attributes and record format

Attribute AD | Type | Size |Rangeor| o . 4Byt Description
name bytes value
Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique within the
object pool.
Type [0] Integer 1 =2 3 Object Type = Alarm Mask
Background 1 Integer 1 0 to 255 4 Background colour.
colour
Soft Key Mask 2 frteger 2 6to 5=6 ObjectHbof aSoftiKey Maskassociated
65534, with this Alarm Mask. Whenever this Alafm
65535 Mask is displayed, the associatedSoft Kpy
Mask is also displayed. If NULL Object ID is
used, there are no Soft Keys associated
with this Alarm Mask and_ the;Soft Key
designators should be eleared.
Priority 3 Integer 1 Oto2 7 Priority of this alarmas follows:
0 = High, operator.is in danger or urgent
machine malfunction;
1 = Medium) normal alarm, machine is
malfunctioning;
2 =L ow, information only.
Acoustic sighal 4 Integer 1 Oto3 8 Acoustic signal. 0 = highest priority,
1 = medium priority, 2 = lowest priority,
3 = none (silent).
Number of Integer 1 0 to 255 9 Number of objects to follow even if zero.
objects to Each of these objects is “contained” in this
follow Alarm Mask. Each object consists of
6 bytes: two (2) for object ID and four (4)|for
location.
Number of Integer 1 O-to 255 10 Number of Macro references included even
macros to if zero. Each Macro reference consists o
follow 2 bytes: one for event ID and one for Magro
ID. Whenever the indicated event occurs,
the associated Macro is executed.
Repeat: Integer 2 0 to 65534 [ 11+object*6 | Object ID of an object contained in this
{Object ID} mask (see A.1.3). List all objects before
listing macros.
{X Location} Signed 2 -32768 13+object*6 | Relative X location of the top left corner ¢f
integer to the object (relative to the top left corner gf
+32767 the Alarm Mask).
{Y Location} Signed 2 -32768 15+object*6 | Relative Y location of the top left corner ¢f
inh:gnr {o tho r\hjar\f (FQIQH\ID to-the fnp left corneraf
+32767 the Alarm Mask).
Repeat: Integer 1 0to 255 11+(No. (List these after all objects have been
{Event ID} objects *6)... |listed.)
Event ID of event type that causes this
Macro to execute.
{Macro ID} Integer 1 0to 255 12+(No. Macro ID of the Macro to execute.
objects *6)...
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B.4 Container object
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The Container object is used to group objects for the purpose of moving, hiding or sharing the group. A
container is not a visible object, only a logical grouping of other objects. Unlike masks, containers can be
hidden and shown at runtime under Working Set control. The Container object has defined size limits to assist
in determining when other objects are overlaid with the container. See Tables B.7 and B.8.

Allowed commands:

Hide/Show Object command

Change Child Location command

Change Size command

Change Child Position command (transport protocol)

Table B.7 — Container events

Event Caused by VT behaviour, Megsage
On [Show Show command. Draw the contained objects/in the order listed. Hide/Show response
Refresh parent mask. but only if friggered by
Hide/Show command
On Hide Hide command on this object. | Redraw the object with the mask's background | Hide/Shoy response
colour. Refresh parent mask. but only if friggered by
Hide/Show command
On Refresh Any action that causes a show | Redraw objects in the container that have
or hide on a child, grandchild, |become<orrupted. —
etc., object.
OnChange Change Child Location Draw child object at current location in Change Child
Child Location | command background colour to erase it. Refresh container |Location response
(to redraw child object or objects).
On Change Change Child Position Draw child object at current location in Change Child Position
Child Position | command (transport protocol) | background colour to erase it. Refresh container |response
(to redraw child object or objects).
On Change Change Sizé command Draw child objects at current location in Change S|ze
Siz¢ background colour to erase them. Refresh response
container (to redraw child object or objects).
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Table B.8 — Container attributes and record format

Attribute AID Type Size Range or Record Byte Description
name bytes value

Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique within the
object pool.

Type [0] Integer 1 =3 3 Object Type = Container

Width [1] Integer 2 0 to 65535 4-5 Maximum width of the container's area in
pixels. Objects or portions of objects outside
the defined area are clipped.

Height [2] Integer 2 0 to 65535 6—7 Maximum height of the container's area,ih
pixels. Objects or portions of objects"autgide
the defined area are clipped.

Hidden [3] Boolean 1 Oor1 8 0 = FALSE, 1 = TRUE. Indicatés whethey or
not this container and its ghild objects ar¢
hidden (not displayed)ATRUE = Hidden

Number of Integer 1 0 to 255 9 Number of objects to-follow even if zero.

objects to Each of these objects is “contained” in this

follow object. Each object consists of 6 bytes: tyvo
(2) for object ID and four (4) for location.

Number of Integer 1 0 to 255 10 Numbet,of Macro references included evien

macros to if zefo.)Each Macro reference consists o

follow 2 bytes: one for event ID and one for Magro
ID. Whenever the indicated event occurs,
the associated Macro is executed.

Repeat: Integer 2 0 to 65534 [ 11+object'® | Object ID of an object contained in this

{Object ID} container (see A.1.3). List all objects befpre
listing macros.

{X Location} Signed 2 -32768 | “13+object*6 |Relative X location of the top left corner ¢f

integer to the object (relative to the top left corner gf
+32767 the Container object).

{Y Location} Signed 2 L32768 15+object*6 | Relative Y location of the top left corner ¢f

integer to the object (relative to the top left corner gf
+32767 the Container object).

Repeat: Integer 1 0to 255 11+(No. (List these after all objects have been

{Event ID} objects *6)... |listed.)

Event ID of event type that causes this
Macro to execute.
{Macro ID} Integer 1 0to 255 12+(No. Macro ID of the Macro to execute.
objects *6)...
B.5 Soft Key Mask object

The Soft Key Mask'is a Container object that contains Key Objects and pointers to Key Objects only. 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 Tables B.9 and B.10.

A common implementation, which was not clearly defined until VT Version 4 and later, is that Pointers to
NULL Object 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 Object ID that are at the end of the list of Soft Keys shall not be
displayed. They should not be considered for paging. The paging requirements may be dynamic at runtime
based if pointer values are changed to and from NULL Object ID (see 4.5.2.4).
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Allowed commands:

Change Background Colour command;

Change Attribute command.

ISO 11783-6:2010(E)

Table B.9 — Soft Key Mask events

Event Caused by VT behaviour Message
On Show Show parent Alarm/Data Mask | Draw child objects in the order they are listed in
or Soft Key Mask the Soft Key Mask.
On Hide Hide on parent Alarm/Data . |
Mask or Soft Key Mask

On Change Change Background Colour If the Soft Key Mask is visible, fill area with Change Background

Badkground | command background colour and draw child objects in, the~’| Colour response

Colpur order they are listed.

On Change Change Attribute command For behaviour, see Change Background Colour |Change Aftribute

Attribute command. response

Table B.10 — Soft Key Mask attributes@nd record format
mdtribute AD | Type | SiZ¢ |Rangeor| . odByte Description
name bytes value

Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be uniqug within the
object pool.

Type [0] Integer 1 =4 3 Object Type = Soft Key Mask

Badkground 1 Integer 1 Q'to 255 4 Background colour. The Key Objgct has its

colqur own background colour attribute that
overrides this attribute.

Nurnber of Integer 1 0 to 255 5 Number of objects to follow evenlif zero.

objects to Each of these objects is “containgd” in this

follgw Soft Key Mask.

Number of Integer 1 0 to 255 6 Number of Macro references inclided even if

magros to zero. Each Macro reference condists of

follgw 2 bytes: one for event ID and ong for Macro
ID. Whenever the indicated eveni occurs, the
associated Macro is executed.

Repeat: Integer 2 0 to 65534 | 7+object*2... | Object ID of a key or Object Poinfer

{Object ID} contained in this mask (see A.1.3).

Re;Feat: Integer 1 0 to 255 7+(No. (List these after all objects have Jeen listed.)

{EvpatiD} objects *2)... Event ID of event type that causds this
Macro to execute.

{Macro ID} Integer 1 0to 255 8+(No. Macro ID of the Macro to execute.

objects *2)...
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B.6

Key Object

The Key Object defines the designator and key code for a Soft Key. Any object located outside of a Soft Key
designator is clipped. See Tables B.11 and B.12.

Allowed commands:

Change Background Colour command;

Select Input Object command (VT Version 4 and later);

Changeg Child Location command;

Changg Attribute command.

Change Child Position command (transport protocol);

Table B.11 — Key events

Event Caused by VT behaviour Message
On Key Pregs Operator pressing the Soft . Soft Key Activation
Key message
On Key Rel¢ase Operator releasing the Soft . Soft Key Activation
Key message

On Change
Background|Colour

Change Background
Colour command

If the key is visible, fillkarea with background
colour and draw child objects in the order
they are listed.

Change Backgroun
Colour response

[oX

On Change Child
Location

Change Child Location
command

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

Change Child Loca
response

on

On Change [Child
Position

Change Child Position
command (transport

Braw child object at current location in
background colour to erase it. Refresh Data

Change Child Posit
response

on

protocol) Mask (to redraw child object or objects).
On Change Change Attribute command | For behaviour see other change commands | Change Attribute
Attribute above. response
On Input Figld Select Input Object or The VT shall provide some way for the Select Input Object
Selection operator navigates to Key |operator to recognize that the Key Objectis |response or VT Select
Object selected (has focus). Input Object messdge
On Input Figld SelectInput Object or Select Input Object
Deselection dpérator navigates off Key — response or VT Select
Object Input Object
72 © 1SO 2010 — All rights reserved
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Table B.12 — Key attributes and record format

objects *6)...

Attribute AD | Type | Si#¢ |Rangeor| g ordByte Description
name bytes value
Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique within the
object pool.
Type [0] Integer 1 =5 3 Object type = key
Background 1 Integer 1 0 to 255 4 Background colour.
colour
Key code ya illtcgcl 4 o255 5 Ir\cy code aaaigllcu' Iuy EFCO—VF leports this
code in the Soft Key Activation ifjessage.
NOTE Key code zero (0) is-resefved for use
for the ACK means.
Nurpber of Integer 1 0 to 255 6 Number of objects, to)follow even|if zero.
objécts to Each of these objects is “containgd” in this
follgw object. Each,object consists of 6 [bytes:
two (2) for.object id and four (4) for location.
Nurpber of Integer 1 0 to 255 7 Number of Macro references included even if
magros to zer@, Each Macro reference congists of
follgw 2 bytes: one for event ID and ong for Macro
ID. Whenever the indicated evenf occurs, the
associated Macro is executed.
Repeat: Integer 2 0 to 65534 | 8+object*6 | Object ID of an object contained jn this key
{Object ID} (see A.1.3). List all objects befor¢ listing
macros.
{X location} Signed 2 -32768 10+object*6 | Relative X location of the top left|corner of
integer to the object in VT pixels (relative tg the top left
+32767 corner of the Soft Key designatof).
{Y location} Signed 2 —32768 12+object*6 | Relative Y location of the top left|corner of
integer to the object in VT pixels (relative tg the top left
+32767 corner of the Soft Key designator).
Repeat: Integer 1 0 to 255 8+(No. (List these after all objects have been listed.)
{Evpnt ID} objects *6)... Event ID of event type that causgs this
Macro to execute.
{M4gcro ID} Integer 1 0 to 255 9+(No. Macro ID of the Macro to executg.

B.7

The| Button:Object defines a button control. This object is intended mainly for VTs with touch s
poirting method, but shall be supported by all VTs. Alternatively, if a touch screen or a pointing m
supported, the VT shall provide a means for navigating to the Button Object or Objects (see 4

Button-Object

Creens or a
ethod is not
.6.15). The

Working Set can determine if the VT supports touch screen or pointing devices by means of a Get Hardware
message. When the Button Object is activated, the VT sends a Button Activation message to the Working Set

Master. See Tables B.13 and B.14.

The VT shall indicate when a Button is selected (has focus), pressed or latched, depending on the options
attribute. The Button consists of the Button Area, the Button Face, and the Button Border.

The Button Area is the area which is defined by the Button Object width and height attributes.

The Button Face is the area which contains the Background colour and into which the designer may

implement child objects. Child objects are clipped to the width and height of the Button Face (see
Figure B.1). The Button Face is 8 pixels smaller (in both width and height) than the Button Area, unless
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Q0

o

Allowed cqmmands:

74

the Options — No border bit is set to TRUE, in which case the Button Face is extended to be equal to the
Button Area.

The Button Border is the area which contains the border colour. Presentation of the border is
VT proprietary (see Figure B.1). As a result, the position of the button face is also VT proprietary. The
Button Border may be hidden by setting Options — Suppress border bit to TRUE. The Button Border may
be eliminated by setting Options — No border bit to TRUE.

Y

b

Button Area is determined by width and height attributes.
Button Face is 8 pixels smaller in both width and height.
Button Face offset is VT proprietary (0,0) < offset < (8,8).
Objects|that do not fit the Button Face are clipped.

Figure B.1 — Button examples with border (Options.—)Bit 5 = FALSE)
/a b d
s /
ERAT I(

E LED

N
c

Button Area is determined by width and height attributes.
Button Face is equal to Button Area.

Button Face offset is (0,0).

Objects|that do not fit the Button Facejare clipped.

Figure B,2.—’Button examples no border (Options — Bit 5 = TRUE)

EnablefDisable-Object command (VT Version 4 and later);

Select Input.Object command (VT Version 4 and later);

Change Background Colour command;

Change Size command;

Change Child Location command;

Change Child Position command (transport protocol);

Change Attribute command.
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Table B.13 — Button events

Degelection

operator navigates off Button

Event Caused by VT behaviour Message
On Enable Enable/Disable Command Mark the Button Object enabled. If Enable/Disable
displayed, operator can navigate to it. Object response
On Disable Enable/Disable Command Mark the Button Object disabled. Even if Enable/Disable
displayed, the operator cannot select this Object response
object. VT shall make it clear to the operator
that the Button Object is disabled.
OnI Ineut Field SelectL Input Qb{ect‘orn - The VT shall provide some way for the Select Input Object
SEI EULUUTT UpPCTatul Tiavigdlos tU DUutiuri . . TCOPUITST or VT
. operator to recognize that the Button Object .
Object . Selectinput Object
is selected (has focus).
message
On [nput Field Select Input Object or Select Input Object

response|or VT

Object or as a result of a Select Input Object
disable event
On Key Press Operator activating the button — Button Agtivation
On Key Release Operator releasing the button — Button Agtivation
On Change Change Background Colour | If the button is visible, fill afea with Change Background
Badkground Colour | command background colour and draw child objects in | Colour regponse
the order they are listed.
On Change Size Change Size command Draw child objects‘at current location in Change $ize
background cotour to erase them. Refresh response|
parent mask.
On[Change Child | Change Child Location Draw child'object at current location in Change Child
Locpation command background colour to erase it. Refresh Data |Location fesponse
Mask (to redraw child object or objects).
On [Change Child | Change Child Position Draw child object at current location in Change Child
Podition command (transport protqocol)-| background colour to erase it. Refresh Data | Position response
Mask (to redraw child object or objects).
On Change Change Attribute command For behaviour, see other change commands | Change Attribute
Attribute above. response|
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Table B.14 — Button attributes and record format

Attribute
name

AID

Type

Size
bytes

Range or
value

Record
Byte

Description

Object ID

Integer

2

0 to 65534

1-2

Object identifier. It shall be unique within the
object pool.

Type

0]

Integer

=6

Object Type = Button.

Width

Integer

0 to 65535

4-5

Maximum width of the button's area in pixels.

Height

Integer

o [N

0 to 65535

6-7

Maximum height of the button's area in pixels.

Background
colour

Integer

0 to 255

Background colour.

Border colopir

Integer

0 to 255

Border colour.

Key Code

Integer

0 to 255

Key code assigned by ECUDVT reports this
code in the Button Activation message.

Options

6b

Bitmask

[0,1,3]
0to 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
button’s. 0 = released, 1 = latched. This
attribute is ignored for momentary buttons.

Bit 2 = Suppress border. If FALSE, VT draws
the proprietary border. If TRUE, no border {s
ever drawn (even when pressed momentarjly
or latched) and the area normally occupied|by
the border is always transparent.2

Bit 3 = Transparent Background. If FALSE,
the button's interior background is filled usipg
the background colour attribute. If TRUE, the
button's background is always transparent
and the background colour attribute is not
used.?

Bit 4 = Disabled. If FALSE, the button is
enabled and can be selected and activated by
the operator. If TRUE, the 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 Button Bornder
area is used by the VT as described in Bit 2. If
TRUE, Bit 2 is ignored therefore no border s
ever drawn (even when pressed momentarly

or latched) and the Button Face extends to
the full Button Area.?

Bits 6 to 7 = 0 and reserved for future use.

NOTE By using a momentary button, in
combination with bits 2, 3, and 5, and by modifying
the button appearance in real time, a Working Set
can create “radio button” type behaviour between
several Button Objects.
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Table B.14 (continued)
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Attribute Size Range or | Record A
name AID Type bytes value Byte Description
Number of Integer 1 0 to 255 12 Number of objects to follow even if zero. Each
objects to of these objects is “contained” in this object.
follow Each object consists of 6 bytes: two (2) for
object ID and four (4) for location.
Number of Integer 1 0to 255 13 Number of Macro references included even if
macros to zero. Each Macro reference consists of
follQu 2 hytes' ane for event ID and ane for Macro
ID. Whenever the indicated event pccurs, the
associated Macro is executed.
Repeat: Integer 2 0 to 65534 | 14+object* | Object ID of an object contained ir this button
{ORject ID} 6 (see A.1.3). List all objects before [isting
macros.
{X Location} Signed 2 -32768 | 16+object* | Relative X location of the top left cprner of the
integer to 6 object in VT pixels (relative to the {op left inner
+32767 corner of the)button). Objects or pgrtions of
objects oUtside the inner border arg clipped.
{Y Location} Signed 2 -32768 | 18+object* | Relative Y location of the top left cprner of the
integer to 6 object in VT pixels (relative to the {op left inner
+32767 corner of the button). Objects or pgrtions of
objects outside the inner border arg clipped.
Repeat: Integer 1 0 to 255 144(No. | (List these after all objects have bgen listed.)
{Event ID} OPé?CtS Event ID of event type that causeg this Macro
to execute.
{Magcro ID} Integer 1 0 10255 15+(No. [Macro ID of the Macro to execute.
objects
*6)...
@ | These bits are present in VT Version 4 and fater’
b [This AID is present in VT Version 4 and-later.

B.8

B.8{1 General

Thefe are four ¢ypes of input field: Boolean, String, Number and List. No border shall be drawn

inpdt field by4he VT.

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

Input field objects

around any

mands and

Input objects have three states:

— hidden (not displayed);

— shown and enabled (displayed and able to accept input);

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

Input field objects do not have a hide/show attribute. In order to hide an input field object, it can be contained
by a Container object. See Table B.15.
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Allowed commands (see B.8.5):

— Enable/Disable Object command;

— Select Input Object command;

— ESC command;

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

— Change Numeric Value (excluding Input String object);

— Change-Strinrg-\alue-command-(iransport-protoceh-(hpul-String-object-oniy;
— Changg¢ Attribute command;

— Chang¢ Size command.

Table B.15 — Input events

Event Caused by VT behaviour Message
On Refresh See Data Mask refresh for Redraw this object. .
caused by conditions
On Enable Enable/Disable Object Mark the input object enabled. If displayed, Enable/Disable Object
command operator can navigate to it. response
On Disable Enable/Disable Object Mark the input object disabled. Even if Enable/Disable Object
command displayed, the operator cannot select this object |response

for input. VT shall make it clear to the operator
that the input field is disabled.

On Input Figld | Select Input Object or The VT shall provide some way for the operator |Select Input Objec
Selection operator navigates to input to recognize that’the input field is selected (has |response or VT Seject
field focus). Input Object message
On Input Figld | Select Input Object or Select Input Objec
Deselection operator navigates off input . response or VT Seject
field or as a result of a disable Input Object message
event
On ESC Operator aborts input using If the input object is not enabled for real time ESC response
ESC key or Working Set data input, then revert the value of the object to | (gee 4.6.14.)
sends an ESC command the value before operator began the input
(see 4.2).
Redraw this object. Refresh parent object.
On Change Change Backgrotnd Colour If the input field is visible, fill area with Change Background
Background command background colour and redraw the object with Colour response
Colour the new background colour.
On Change Change Numeric Value If input object is displayed, redraw object with Change Numeric
Value command or Change String new value. Refresh parent object. Value response or
X/alue command (transport Change String Valgie
protocol) response
On Entry of Operator saving changes by [ VT updates the Working Set with new value. VT Change Numeric
Value use of the ENTER means Value message or VT
regardless of whether or not Change String Value
the value changed message (transport
protocol)
On Entry of Operator saving changes by | Working Set is notified by the “On Entry of value”
New Value use of the ENTER means event so no additional notification is required on —
when value has changed this event.
On Change Change Attribute command If field is visible, refresh. Change Attribute
Attribute response
On Change Change Size command Draw object at current location in background Change Size
Size colour to erase it. Refresh parent mask. response
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B.8.2 Input Boolean object
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The Input Boolean object is used to input a TRUE/FALSE type indication from the operator. This is a graphical
object, and the appearance of the indicator when the value is > 0 is left to the VT; nevertheless, it shall fit in
the square area specified by the width attribute. An example of a Boolean input is a checkbox. See Figure B.3.

When the value is 0, the object area is the background colour.

When the value is > 0, the VT draws the indicator using the foreground colour on the background colour.

VT \lersion 3 and prior have a Value range in the set {0 1} but do not (‘Iarify the presentation when the value
is not in the set {0, 1}, which is possible when using a variable reference. In VT Version 4 and latef, the TRUE
indication is shown for any value > 0, and the FALSE indication for the value = 0. When the“Input Boolean
valye is changed, the VT shall indicate the state of the Input Boolean to the Working Set‘with a yalue in the
set {0, 1}. See Table B.16.

Value 0 Value 1

Figure B.3 — Input Boolean examples

Table B.16 — Input Boolean attributeS and record format
Attribute Size Range or | Record _—n
name AID Type bytes value Byte Description

Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique|within the
object pool.

Type [0] Integer 1 =7 3 Object Type = Input Boolean

Badkground 1 Integer 1 0 to 255 4 Background colour.

colgur

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

Forgground 3 Integer 2 0 to 65534 7-8 Object ID of a Font Attributes objeft to use for

colqur display formatting of this field. The]only useful
attribute is the font colour.

Var|able 4 Integer 2 Oto 9-10 Object ID of a Number Variable objject in

refdrence 65534, which to store or retrieve the objedt's value. If

65535 this attribute is set to NULL Object|ID, the
value is stored directly in the valuq attribute
instead.

Valpe [5] Integer 1 0, 1to 255 11 Value of the input field. 0 for FALSE or > 0 for
TRUE. Used only if variable reference
attribtte-ts-NUH—Objectb-

Enabled [6] Integer 1 Oor1 12 Current state of object.

0 = Disabled, 1 = Enabled

Number of Integer 1 0 to 255 13 Number of Macro references included even if

macros to zero. Each Macro reference consists of

follow 2 bytes: one for event ID and one for Macro
ID. Whenever the indicated event occurs, the
associated Macro is executed.

Repeat: Integer 1 0to 255 14... Event ID of event type that causes this Macro

{Event ID} to execute.

{Macro ID} Integer 1 0 to 255 15... Macro ID of the Macro to execute.

© 1SO 2010 — All rights reserved
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B.8.3 Input String object

This object is used to input a character string from the operator. Displayable characters are shown in
Tables L.1 to L.7. Several special formatting characters are permitted in the Input String value and shall be
properly interpreted by the VT, as specified (see 4.6.16.5). See Table B.17.

Table B.17 — Input String attributes and record format

Attribute
name

AID

Type

Size
bytes

Range or
value

Record
Byte

Description

Object ID

latocaor
THegeT

2
=

O tao-65524
\>4

TO-O0O0O0Or

4.2
™

Obicectidantificr lt chall bha tinion
oRetIGttm oot o torgqut

object pool.

wathia-tho
\AZI R LI R) =]

Type [0]

Integer

=8

Object Type = Input String

Width 1

Integer

0 to 65535

Maximum width of the input field-n pixels.
Objects or portions of objects.outside the
defined area are clipped.

Height 2

Integer

0 to 65535

Maximum height of the input field in pixels.
Objects or portions of objects outside the
defined area are clipped.

Background 3
colour

Integer

0 to 255

Background colgur) Used only if the
“transparent” bit in the options attribute is
cleared. To be’applied in the complete
rectangle specified by Width and Height.

Font attributes 4

Integer

0 to 65534

9-10

ObjectID of a Font Attributes object to use [for
display formatting of this field.

Input attributes 5

Integer

Oto
65534,
65535

11-12

Object ID of an Input Attributes object or

Extended Input Attributes object to use for
character string validation or NULL Object ID
for no validation.

A referenced Input Attribute must be of the
same type as the string value (or String
Variable), in that both must be either an 8 it
string, or a WideString. If they are not of thg
same type, no validation shall be performed.
The indicated object and the Value match i
the indicated object is an Input Attributes
object and the Value is an 8 bit string, or if {he
indicated object is an extended input object
and the Value is a WideString.

Options 6

Bitmask

[0to 3]
Oto7

13

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
attribute.

Bit 1 = Auto-Wrap. If TRUE, Auto-Wrapping
rules apply (see 4.6.16.4).

Bit 2 = Wrap on Hyphen. If TRUE, Auto-

Wiranoina-ean-occur-betweaen-a-hvnhan (20
e ppg-oaht DSty H-o-Hy pPHeH—=

S

|6)

and the following character (see 4.6.16.4).
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.2

Variable 7
reference

Integer

Oto
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 Object ID, the value is
stored directly in the value attribute instead.
IMPORTANT — For Version 3 VTs and
prior, if this attribute < 65534, the Length
attribute shall be set to zero and the value
attribute excluded from this record.
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Attribute Size Range or Record s
name AID Type bytes value Byte Description
Justification 8 Integer 1 [0to 2] 16 Field justification. Indicates how the text
0to 15 string is positioned within the field defined by
width and height (see 4.6.16.1).
Horizontal Justification Value of Bits 0—1
0 = Position Left
1 = Position Middle
2 — Position Pighf
3 = Reserved
Vertical Justification Value'of Bity 2—32
0 = Position Top
1 = Position Middle
2 = Position Bottom
3 = Reserved
Length Integer 1 0 to 255 17 Maximum-fixed length of the Input String
value ip-bytes. This may be set tq zero if a
variable-reference is used. When|variable
reference is used, its variable shgll not
exceed 255 bytes, since the lenggh attribute
of the Input String Value commarid
(see H.18) is only one byte.
Valye String Length 18> Value of the input field. Used only if variable
reference attribute is NULL Objeqgt ID.
This attribute shall have the size |ndicated by
the Length attribute — even if a vdriable
reference is used. Pad with spacgs as
necessary to satisfy length attribyte. The text
can be either 8 bit or WideString see
4.6.16.6). The string type (8 bit/WideString)
shall not be changed by the VT; however, the
Working Set may cause the type fo change
from an 8 bit String to a WideStripg or vice
versa.
Engbled [9] Integer 1 Oor1 Depends on | Current state of object. 0 = Disabled,
size of |1 = Enabled
value
attribute
Nurnber of Integer 1 0 to 255 | Depends on | Number of Macro references inclyided even if
magros to size of zero. Each Macro reference congists of
follgw value 2 bytes: one for event ID and ong for Macro
attribute [ ID. Whenever the indicated even{ occurs, the
associated Macro is executed.
Repeat: Integer 1 0to 255 |Depends on|EventID of event type that causds this Macro
{Event ID} size of to execute.
value
attribute
{Macro ID} Integer 1 0 to 255 | Depends on|Macro ID of the Macro to execute.
size of
value
attribute

a8 VT Version 4 and later.
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B.8.4 Input Number object

This object is used to format, display and change 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

Depending on the “Options” attribute given in Table B.18, displayed values are either truncated or rounded to
the number of decimals specified in the “# of decimals” attribute.

The displa the
min./max.

The VT should implement double precision operations to minimize rounding errors.

When the ¢perator presses the Enter means, to close the input object after data input, theyVT shall pnly
accept the pew value if the following are true:

Scaled|max value = (Max value + Offset) * Scaling Factor
Scaled|min value = (Min value + Offset) * Scaling Factor

Scaled|min value < new value < Scaled max value

If the above equations are not true, the VT shall ignore the Enter means and keep the input object open for
data input.

If the aboveé equations are true the VT sets the value attribute”of the input number object or the refererjced
numeric value object according to the following:

Value 3ttribute = (new value/Scaling Factor) — Offset

While the operator is not allowed to enter valués-outside the min./max. range, the ECU is allowed to set|any
value eithen by pool upload or by the Change Numeric Value command.

See Table B.18.
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Table B.18 — Input number attributes and record format

-6:2010(E)

Attribute
name

AID

Type

Size
bytes

Range or
value

Record
Byte

Description

Object ID

Integer

2

0 to 65534

Object identifier. It shall be unique
object pool.

within the

Type

0]

Integer

=9

Object Type = Input Number

Width

Integer

0 to 65535

Maximum width of the input field in pixels.

Objects or portions of objects outs

ide the

Aafi <l L o
aCTmCU—arca arc Cimppeur

Height

Integer

0 to 65535

6-7

Maximum height of the input field"i
Objects or portions of objects_outs
defined area are clipped.

h pixels.
de the

Badkground
colqur

Integer

0 to 255

Background colour~Used only if th
“transparent” bitin the options attri
cleared. To be applied in the comg
rectangle specified by Width and H

3]

bute is
lete
eight.

Font attributes

Integer

0 to 65534

Object.|Dof a Font Attributes obje
display formatting of this field.

bt to use for

Options

Bitmask

[0 to7]
0to 15

Logical bits to indicate options. 1 5

Bit 0 = Transparent. If TRUE, the i
displayed with background showin
instead of using the background c
attribute.

Bit 1 = Display leading zeros. If TR
to width of field with zeros.

Bit 2 = Display zero as blank if this
TRUE. When this option bit is set,
is displayed if and only if the valug]
object is exactly zero.

Except when the field is blank, the
always display at least one digit bg
decimal point (examples: 2.2, 0.2)

Bit 3 = Truncate. If TRUE, the valu
truncated to the specified number
Otherwise, it shall be rounded off {
specified number of decimals.2?

The designer should account for a
minus sign with respect to leading
the field width.

TRUE.

hput field is
g through
lour

UE, Fill left

bit is
a blank field
of the

VT shall
fore the

e shall be
bf decimals.
p the

unary
zeros and

Varljable
refdrénce

Integer

Oto
65534,

12-13

Object ID of a Number Variable ob
which to store or retrieve the objed

ject in
t's raw

[e]oelote]

unscated vatue. i thisattribute 15 S

Object ID, the value is stored directly in the

et to NULL

value attribute instead. VT transmits the raw
unscaled value to the Working Set.

Value

[14]

Integer

14-17

Raw unsigned value of the input field before
scaling (unsigned 32 bit integer). Used only if
variable reference attribute is NULL Object ID.
VT transmits the raw unscaled value to the
Working Set.

Min. value

Integer

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.
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Table B.18 (continued)

Attribute
name

AID

Type

Size
bytes

Range or
value

Record
Byte

Description

Max value

Integer

0
to
27321

22-25

Raw maximum value for the input. Offset and
scaling shall be applied to determine the
actual maximum value.

Offset

Signed
Integer

-2"31
to
2°31-1

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.

# of decimals

11

Integer

Oto7

34

Specifies number of decimals to display afer
the decimal point.

Format

12

Boolean

Oor1

35

0 = use fixed format decimaldisplay (#####nn)
1 = use exponential format\([-[###.nnE[+]#E)

where n is set by the number of decimals
attribute.

Justification

13

Integer

[0to 2]
0to 15

36

Field justification: Indicates how the numbgr is
positioned within the field defined by width gnd
height (se€ 4.6.16.1).

Justification is always done on a graphical [i.e.
pixél) basis.

Horizontal Justification Value of Bits 0—1
0 = Position Left

1 = Position Middle

2 = Position Right

3 = Reserved

Vertical Justification Value of Bits 2—3P
0 = Position Top

1 = Position Middle

2 = Position Bottom

3 = Reserved

During data input of this object, the VT
designer may choose to suppress justificatjon
until the field is closed after input.

Options 2

[19]

Integer

[0, 1]
Oto3

37

Logical bits to indicate options. 1 = TRUE.

Bit 0 = Enabled. If TRUE, the object shall b
enabled. If FALSE, the object is disabled.

D

Bit 1 = real time data input.b If TRUE, the
value shall be transmitted to the ECU as it |s
being changed (see 4.2).

Number of
macros to
follow

Infeger

010 255

36

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.

Repeat:
{Event ID}

Integer

0 to 255

39...

Event ID of event type that causes this Macro
to execute.

{Macro ID}

Integer

1

0 to 255

40...

Macro ID of the Macro to execute.

a

b

Prior to VT Version 4, the behaviour was undefined.

VT Version 4 and later.
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.5 Input List object

The exact implementation and appearance of the Input List object is proprietary to the VT. For example, a
simple implementation of the Input List object could be to display values as the operator moves through the
list using + keys. A more complex implementation would be to draw a graphical pop-up list box with a scroll
bar for moving through the allowable values. In either case, only the current value shall be displayed when this
object is not open for edit. The width and height attributes define the width and height of the displayed value
only.

This object is used to select an item from a list of objects. The value transmitted to the Working Set Master is

the

ist index chosen (range 0 to 254).

In M
iten
list i

The)
item
vari
not

When a list item is an Object Pointer with a value of NULL Object ID,or(a container, and when the

in th
SO i

When a list item has an object ID of NULL Object ID it is considered an invisible object. It does n
tion in the displayed list and cannot be selected by the operator. However, it is still colinted when

pos
detd

The|

See

Allqg

T Version 3 and prior, the behaviour with value 255 was not defined. Value 255 is used to'indi
is chosen. The CF may set the value to 255 for this purpose. The operator, in the pracess of
tem, shall not be allowed to set the value to 255.

operator shall not be allowed to set the value to an invalid index (an index gréater than thg
bble to be set by the Working Set or by the operator (by using a different-input object) to a va
B valid index for the list.

e hidden state, the list item is considered an empty object. It will\still occupy a position in the d
can still be selected by the operator, even though its contents 'will not be visible.

rmining list indexes and maintains its position in the list even though it is not visible to the oper
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-itent'placeholder (NULL Object ID);

selected list item is an-Qbject Pointer with a value of NULL Object ID;
selected list itemds,a Container, and the container is in the hidden state.
Tables B.19and B.20.

wed commands:

Enable/Disable Object command;

cate that no
selecting a

number of

s in the list minus 1). However, if the list references a number variable, then itis possible for {hat number

ue which is

container is
splayed list,

pt occupy a

ator.

Select Input Object command;
ESC command;

Change Numeric Value;
Change Attribute command;
Change List Item command;

Change Size command.

© 1SO 2010 — All rights reserved
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Table B.19 — Input List events

Event Caused by VT behaviour Message
On Refresh See Data Mask Refresh for Redraw this object. .
caused by conditions
On Enable Enable/Disable Object Mark the input object enabled. If displayed, Enable/Disable Object
command operator can navigate to it. Response
On Disable Enable/Disable Object Mark the input object disabled. Even if Enable/Disable Object
command displayed, the operator cannot select this object | Response
for input. VT shall make it clear to the operator
thatthe-irput-ficld-s-disabled-
On Input Figld | Select Input Object command | The VT shall provide some way for the operator |VT Select Input
Selection or operator navigates to input |to recognize that the input object is selected Object message
object (has focus).
On Input Figld | Select Input Object command
Deselection or operator navigates off input . V1 Select Input
object or as a result of a Object message
disable event
On ESC Operator aborts input using If the input object is not enabled for real time ESC response
ESC key or Working Set data input, then revert the value of the object’to (See 4.6.14.)
sends an ESC command the value before operator began the input-(see T
4.2).
Redraw this object. Refresh parent,object.
On Change Change Numeric Value If input object is displayed, redraw object with Change Numeric
Value command (to change the list | new value. Refresh parentobject. Value response
index)
On Entry of Operator saving changes by [ VT updates the Working Set with new value. VT Change Numerjc
Value use of the ENTER means Value message
regardless of whether or not
the value (list index) changed
On Entry of Operator saving changes by [ Working/Set is notified by the “On Entry of value”
New Value use of the ENTER means event.so no additional notification is required on .
when value (list index) has this event.
changed
On Change Change Attribute command If object is visible, refresh. Change Attribute
Attribute response.
On Change Change Size command Draw object at current location in background Change Size
Size colour to erase it. Refresh parent mask. response
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Table B.20 — Input List attributes and record format

-6:2010(E)

Attribute Size Range or | Record _
name AID Type bytes value Byte Description

Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique within the
object pool.

Type [0] Integer 1 =10 3 Object Type = Input List

Width 1 Integer 2 0 to 65535 4-5 Maximum width of the input field in pixels.
Objects or portions of objects outside the
defined area are clipped.

Height 2 Integer 2 0 to 65535 6—7 Maximum height of the input field)ip pixels.
Objects or portions of objects\outs|de the
defined area are clipped.

Var|able 3 Integer 2 Oto 8-9 Object ID of a Number Variable oljject in

refdrence 65534, which to store or rétrieve the objedt's value. If

65535 this attribute is set\to NULL Object|ID, the
value is storedhdirectly in the valuq attribute
instead.

Valpie [4] Integer 1 0 to 254, 10 Selected-list index of this object. Used only if

255 variable reference attribute is NULL Object ID.
The current list item chosen, or 25p to indicate
no item chosen. The first item is af index
zero (0).

Nurmnber of list Integer 1 0to 255 1 Number of object references to follow. The

itenps size of the list can never exceed this number
and this attribute cannot be changgd.

Opfjons [5] Integer 1 [0, 1] 12 Logical bits to indicate options. 1 § TRUE.

Oto0'3 Bit 0 = Enabled. If TRUE, the obje¢t shall be
enabled. If FALSE, the object is disabled.
Bit 1 =real time data input.2 If TRUE, the
value shall be transmitted to the ECU as it is
being changed (see 4.2).

Number of Integer: 1 0to 255 13 Number of Macro references inclugled even if

magros to zero. Each Macro reference consists of

follgw 2 bytes: one for event ID and one for Macro
ID. Whenever the indicated event pccurs, the
associated Macro is executed.

Repeat: Integer 2 Oto 14+object* | These objects make up the list. The NULL

{object ID} 65534, 2 Object ID is a no-item placeholder|(invisible

65535 object) (see A.1.3). The Change L|st Item
command allows objects to be replaced or
removed.

Repeat; Integer 1 0 to 255 14+(No. |(List these after all objects have bgen listed.)

Evertib} tist .

{EvertTD} L'i'lz';e"'b Event ID of event type that causes this Macro

to execute.

{Macro ID} Integer 1 0to 255 15+(No. |Macro ID of the Macro to execute.

List Items
*2)...

a8 VT Version 4 and later.
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B.9 Output field objects

B.9.1 General

There are three types of output field: string, number, and list. They have similar relationships and behaviour,
but different attributes. See Tables B.21 to B.25.

Allowed commands (see B.9.4 for Output List object allowed commands):

— Change Background Colour command;

— Changé Numeric Value;

— Changg¢ String Value command (transport protocol) (Output String object only);

— Changg Attribute command;

— Chang¢ Size command.

Table B.21 — Output field events

Event Caused by VT behaviour Message

On Refresh See Data Mask Refresh for Redraw this object. .
caused by conditions

On Change Change Background Colour If the output field is visible, fill area with Change Background

Background| [command background colour and redraw the object with Colour Response

Colour the new background colour.

On Change Change Numeric Value If output objectiis displayed, redraw object with | Change Numeric

Value command or Change String new value:'Refresh parent object. Value response or
Value command (transport Change String Valgie
protocol) response

On Change Change Attribute command If oltput object is displayed, redraw object with | Change Attribute

Attribute new value. Refresh parent object. response

On Change Change Size command Draw object at current location in background Change Size

Size colour to erase it. Refresh parent mask. response

B.9.2 Output String'\object

This object|is used-to output a string of text. Displayable characters are given in Tables L.1 to L.7. Seyeral

special fornpatting characters are permitted in the Output String value and shall be properly interpreted by the

VT as spec fied in4 6 16 5

88
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Table B.22 — Output string attributes and record format

Attribute

name

AID

Type

Size
bytes

Range or
value

Record
Byte

Description

Object ID

Integer

2

0 to 65534

Object identifier. It shall be unique
object pool.

within the

Typ

e

[0]

Integer

=11

Object Type = Output String

Width

Integer

0 to 65535

Maximum width of the output field in pixels.
Objects or portions of objects outside the

Aafi <l L ]
aCTmCU—arcaarc Cimpgpeur

Hei

pht

Integer

0 to 65535

6-7

Maximum height of the output'field
Objects or portions of objects._outs
defined area are clipped.

in pixels.
de the

Bad
cold

kground
ur

Integer

0 to 255

Background colour~Used only if th
“transparent” bit in the options attri
cleared. To be applied in the comg
rectangle specified by Width and H

3]

bute is
lete
eight.

Fon

t attributes

Integer

0 to 65534

Object.|Dof a Font Attributes obje
display formatting of this field.

bt to use for

Opf

ons

Bitmask

[0 to 3]
Oto7

Logical bits to indicate options. 1 5

Bit 0 = Transparent. If TRUE, the
is displayed with background show
instead of using the background c
attribute.

Bit 1 = Auto-Wrap. If TRUE, Auto-
rules apply (see 4.6.16.4).

Bit 2 = Wrap on Hyphen. If TRUE,
Auto-wrapping can occur between
(2D46) and the following character
4.6.16.4). Wrap on Hyphen is a m
Auto-Wrap option and is applied o
Auto-Wrap option is TRUE and ign
Auto-Wrap option is FALSE.2

TRUE.

utput field
ing through
lour

vrapping

a hyphen
(see

difier to the
nly if the
ored if the

Var
refe

able
rence

Integer

0to
65534,
65535

12-13

Object ID of a String Variable obje
which to retrieve the object's valug
attribute is set to NULL Object ID,

stored directly in the value attribut¢ instead.

IMPORTANT — For Version 3 V1
prior, if this attribute < 65534, tH
attribute shall be set to zero and
attribute EXCLUDED from this r

ct from
. If this
the string is

's and

e Length
the value

bcord.
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Table B.22 (continued)

Attribute Size Range or | Record

name AID Type bytes value Byte Description

Justification 7 Integer 1 [0to 2] 14 Field justification. Indicates how the text string
0to 15 is positioned within the field defined by width

and height (see 4.6.16.1). Justification is
always done on a graphical (i.e. pixel) basis
(see Table B.23).

Horizontal Justification Value of Bits 0—1
0 =Position Lett

1 = Position Middle

2 = Position Right

3 = Reserved

Vertical Justification Value of Bits 2—32
0 = Position Top

1 = Position Middle

2 = Position Bottom

3 = Reserved

Length Integer 2 0 to 65535 15-16 | Maximum fixed length of the output string
value in bytes! This may be set to zero if a
variable-réference is used.

Value String Length 17-n Text'string to output in the output field. If
Length is zero, this attribute is excluded frgm
the record. This attribute shall have the siz¢
indicated by the Length attribute — even iffa
variable reference is used. Pad with space$
necessary to satisfy length attribute. May aJso
contain formatting codes as described aboye.

The text string can be 8 bit or WideString ($ee
4.6.16.6).

The Working Set may cause the type to
change from an 8 bit String to a WideString or
vice versa.

Number of Integer 1 0to 255 | Depends |Number of Macro references included even if
macros to on size of |zero. Each Macro reference consists of

follow string 2 bytes: one for event ID and one for Macr:
ID. Whenever the indicated event occurs, the

associated Macro is executed.

Repeat: Integer 1 0 to 255 Depends |[These are listed in pairs: event, Macro, event,
{Event ID} on size of |Macro etc.

string Event ID of event type that causes this Magro

to execute.

{Macro ID} Integer 1 0to 255 | Depends |Macro ID of the Macro to execute.
on size of
string

a8 VT Version 4 and later.
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This object is used to format and output a numeric value based on a supplied integer value. The VT shall use

the following to format the displayed value:

Displayed value = (value attribute + Offset) * Scaling Factor

Depending on the “Options” attribute presented in Table B.23, displayed values are either truncated or
rounded to the number of decimals specified in the “# of decimals” attribute.

The

VT should implement double precision operations to minimize rounding errors

Table B.23 — Output number attributes and record format

A

Attribute
name

AID

Type

Size
bytes

Range or
value

Record
Byte

Description

Obj

ect ID

Integer

2

0 to 65534

Object identifierslt'shall be unique
object pool.

within the

Typ

(0]

Integer

=12

Object Type'= Output Number

Wid

th

Integer

0 to 65535

Maximum width of the output field jn pixels.

Objects or portions of objects outs
defined area are clipped.

de the

Hei

pht

Integer

0 to 65535

Maximum height of the output field
Objects or portions of objects outs
defined area are clipped.

in pixels.
de the

Bag
cold

kground
ur

Integer

0 to 255

Background colour. Used only if th
“transparent” bit in the options attri
cleared. To be applied in the comg
rectangle specified by Width and H

e

bute is
lete
eight.

Fon

t attributes

Integer

0-to 65534

Object ID of a Font Attributes obje
display formatting of this field.

bt to use for

Opf

ons

Bitmask

[0to 7]
0to15

Logical bits to indicate options. 1 5

Bit 0 = Transparent. If TRUE, the g
is displayed with background show
instead of using the background c
attribute.

Bit 1 = Display leading zeros. If TR
to width of field with zeros.

Bit 2 = Display zero value as blan
TRUE. When this option bit is set,
is displayed if and only if the
object is exactly zero.

Except when the field is blank, the

TRUE.

utput field
ing through
lour

UE, fill left
if this bit is
a blank field

alue of the

VT shall

atways display atteastone digitbefore the

decimal point (examples: 2.2, 0.2).

Bit 3 = Truncate. If TRUE the value shall be
truncated to the specified number of decimals.
Otherwise it shall be rounded off to the

specified number of decimals.2.°

Variable
reference

Integer

0to
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 Object
value is retrieved directly from the

attribute instead. VT shall scale the value for

display.

ID, the
value
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Table B.23 (continued)

Attribute Size Range or | Record e
name AID Type bytes value Byte Description

Value [12] Integer 4 0 14-17 | Raw unsigned value of the output field before

to scaling (unsigned 32 bit integer). Used only if
2/32-1 variable reference attribute is NULL Object ID.
VT shall scale this value for display.
Offset 7 Signed 4 —2731 18-21 Offset to be applied to the value for display
Integer to (32 bit signed integer).
27311

Scale 8 Float 4 22-25 |Scale to be applied to the value for display

# of decimals 9 Integer 1 Oto7 26 Specifies number of decimals to display after
the decimal point.

Format 10 Boolean 1 Oor1 27 0 = use fixed format decimal display (###nn)
1 = use exponential format ([FJ###.nnE[L]##
where n is set by the number of decimals
attribute).

Justification 11 Integer 1 [0to 2] 28 Field justificatior.Andicates how the numbdr is

0to 15 positioned within‘the field defined by width pnd
height (see 4.6.16.1).
Justification is always done on a graphical {i.e.
pixel)basis.
Horizontal Justification Value of Bits 0—1
0= Position Left
1 = Position Middle
2 = Position Right
3 = Reserved
Vertical Justification Value of Bits 2—3°
0 = Position Top
1 = Position Middle
2 = Position Bottom
3 = Reserved

Number of Integer 1 0to 255 29 Number of Macro references included ever if

macros to zero. Each Macro reference consists of

follow 2 bytes: one for event ID and one for Macr:

ID. Whenever the indicated event occurs, the
associated Macro is executed.

Repeat: Integer 1 0to 255 30... Event ID of event type that causes this Magro

{Event ID} to execute.

{Macro ID} Integer 1 0to 255 31... Macro ID of the Macro to execute.

@ Prior to T Versjen\4, the behaviour was undefined.

b VT Versipriad-and later.
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B.9.4 Output List object

The Output List object, available in VT Version 4 and later, is used to show one object out of a set of objects.
The object to show is determined by a Value attribute or a variable reference.

If the value of the list (or referenced number variable) is neither 255, nor a valid index within the list (an index
which is greater than the number of items in the list minus 1), or if the object at the specified index is an
invisible object, then the VT shall not render any of the items from the list.

Allowed commands:

— |Change Numeric Value;
— | Change Attribute command;
— |Change List Item command,;

— |Change Size command.

Table B.24 — Output list events,

Event Caused by VT behaviour Mesgsage

On Refresh See Data Mask Refresh for Redraw this object. —
caused by conditions

On Change Change Numeric Value (to If object is displayed, redraw object with new Change Numeric
Valte change the list index) value. Refresh parent object. Value response
On Change Change Attribute command If object istvisible, refresh. Change Aftribute
Attribute response
OnChange Change Size command Draw object at current location in background Change Sjze
Siz¢ colour to erase it. Refresh parent mask. response
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Table B.25 — Output list attributes and record format

Attribute AID Type Size Range or | Record Description
name bytes value Byte
Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique within the
object pool.
Type [0] Integer 1 =37 3 Object Type = Output List
Width 1 Integer 2 0 to 65535 4-5 Maximum width of the output field in pixels.
Objects or portions of objects outside the
dCf;llUd arca arc U:I’J'ch
Height 2 Integer 2 0 to 65535 6—7 Maximum height of the output field in_pixel§.
Objects or portions of objects outside.the
defined area are clipped.
Variable 3 Integer 2 Oto 8-9 Object ID of a Number Variable object from
reference 65534, which to retrieve the object's-value. If this
65535 attribute is set to NULL Object ID, the valug is
found directly in the-yvalue attribute instead,
Value [4] Integer 1 0 to 254, 10 Selected list indexof this object. Used only|if
255 variable referénce attribute is NULL Object|{ID.
The current list item chosen or 255 to indicgte
no item-is‘chosen. The first item is at index
zero/(0):
Number of list Integer 1 0to 254 11 Number of object references to follow. The
items size of the list can never exceed this numbegr
and this attribute cannot be changed.
Number of Integer 1 0 to 255 12 Number of Macro references included every if
macros to zero. Each Macro reference consists of 2
follow bytes: one for event ID and one for Macro ID.
Whenever the indicated event occurs, the
associated Macro is executed.
Repeat: Integer 2 0'to 13+object* | These objects make up the list. The NULL
{object ID} 65534, 5 Object ID is a no-item placeholder (invisible
65535 object) (see A.1.3).
The Change List Item command allows
objects to be replaced or removed.
Repeat: Integet 1 0 to 255 13+(No. |(List these after all objects have been listed.)
{Event ID} List ltems | Event ID of event type that causes this Magro
*2)... to execute.
{Macro ID} Integer 1 0 to 255 14+(No. |Macro ID of the Macro to execute.
List Items
*2)...

B.10 Output shape objects

B.10.1 General

There are four types of output shape object: line, rectangle, ellipse, and polygon. They have similar
relationships and behaviour, but different attributes. Points contained by these objects 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 and Tables B.26 to B.33.
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B.10.2 Line object

ISO 11783-6:2010(E)

This object outputs a line shape. The starting point for the line is found in the parent object.

Allowed commands:

— Change End Point command;

— Change Attribute command;

— Chanae Size command
~J

Figure B.4 — Line object showing start and end points using different brush sizes

Table B.26 — Output line events

Event Caused by VT behaviour Mesgsage

On Refresh See Data Mask Refresh for | Redraw this object. [
caused by conditions

OnChange Change End-Point command | Redraw this object. Refresh parent mask. Change Epd Point
End Point Response,
On Change Change Attribute command | Redraw this object. Refresh parent mask. Change Aftribute
Attrjbute response
On Change Change Size command Draw object at current location in background Change S|ze
Siz¢ colour to erase it. Refresh parent mask. response
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Table B.27 — Line attributes and record format

Attribute Size Range or | Record

name AID Type bytes value Byte Description

Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique within the
object pool.

Type [0] Integer 1 =13 3 Object Type = Line

Line attributes 1 Integer 2 0 to 65534 4-5 Object ID of a Line Attributes object to use for
the Line Attributes.

Width 2 Integer 2 0 to 65535 6-7 Width in pixels of an enclosing virtual
rectangle.

(StartX, StartY) to (StartX + Width.—|#,
StartY + Height — 1) inclusive defines the
graphical clipping limits when drawing this
object. Endpoint can be calculated as follows:
EndPointX = StartX + Width — LineWidth
EndPointY = StartY =+ Height — LineWidth

(See Figure B,4Y)

Height 3 Integer 2 0 to 65535 8-9 Height inpixels of an enclosing virtual
rectangle,

(StartX, StartY) to (StartX + Width — 1,
StartY + Height — 1) inclusive defines the
graphical clipping limits when drawing this
object. Endpoint can be calculated as follows:
EndPointX = StartX + Width — LineWidth
EndPointY = StartY + Height — LineWidth

(See Figure B.4.)

=
SN

Line Directid Integer 1 Qord 10 0 = Line is drawn from top left to bottom right

of enclosing virtual rectangle

1 = Line is drawn from bottom left to top right
of enclosing virtual rectangle

f

Number of Integer 1 0to 255 11 Number of Macro references included ever
macros to zero. Each Macro reference consists of

follow 2 bytes: one for event ID and one for Macr:
ID. Whenever the indicated event occurs, the
associated Macro is executed.

Repeat: Integer 1 0 to 255 12... Event ID of event type that causes this Magro
{Event ID} to execute.

{Macro ID} Integer 1 0to 255 13... Macro ID of the Macro to execute.

96 © IS0 2010 — Al rights reserved


https://standardsiso.com/api/?name=4758b2bc69694a95f6400124937951d4

B.10.3 Rectangle object

This object outputs a rectangle shape. See Figure 15.

Allowed commands:

Change Size command;

Change Attribute command.

ISO 11783-6:2010(E)

Figure B.5 — Rectangle object showing 'end points using different brush sizes

Table B.28 — Output Rectangle Events

Event Caused by VT behaviour Mesgsage
On Refresh See Data Mask Refresh for Redraw this object. |
caused by conditions
On Change Change Size command Draw object at current location in background Change S|ze
Siz¢ colour to erase it. Refresh parent mask. response
On Change Change Attribute command Redraw this object, refresh parent mask. Change Aftribute
Attrjbute response
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Table B.29 — Output rectangle attributes and record format

Attribute
name

AID

Type

Size
bytes

Range or
value

Record
Byte

Description

Object ID

Integer

2

0 to 65534

1-2

Object identifier. It shall be unique within the
object pool.

Type

[0]

Integer

=14

Object Type = Rectangle

Line attributes

Integer

0 to 65534

Object ID of a Line Attributes object to use for
the Line Attributes.

Width

Integer

0 to 65535

Width in pixels.

(StartX, StartY) to (StartX + Width — 1,
StartY + Height — 1) inclusive defines the
graphical clipping limits when drawing'this
object. Endpoint can be calculated as follows:

EndPointX = StartX + Width = LineWidth
EndPointY = StartY + Height> LineWidth
See Figure B.5.

Height

Integer

0 to 65535

Height in pixels.

(StartX, StartY).to (StartX + Width — 1,
StartY + Height — 1) inclusive defines the
graphical.clipping limits when drawing this
object/Endpoint can be calculated as follows:

EndRointX = StartX + Width — LineWidth
EndPointY = StartY + Height — LineWidth
See Figure B.5.

Line
suppressior

Bitmask

O0to15

10

Line suppression. These may be combineq.
0 = Closed rectangle

Bit 0 = 1 = Suppress Top Line (smallest Y
value)

Bit 1 = 1 = Suppress Right Side Line (largest
X value)

Bit 2 = 1 = Suppress Bottom Line (largest
Y value)

Bit 3 = 1 = Suppress Left Side Line (smallgst
X value)

When drawing a filled rectangle with line
suppression, only the pixels that would be pn
the border of the rectangle are suppressed
(not drawn).

See Figure B.5.

Line width shall be taken into account to knjow
the width of the border.

Fill attributep

Integer

0 to 65534,
f5535

11-12

Object ID of a Fill Attributes object to use fpr
the Fill Attributes or NULL Object ID for noffill.

Number of
macros to
follow

Integer

0 to 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.

Repeat:
{Event ID}

Integer

0 to 255

14...

Event ID of event type that causes this Macro
to execute.

{Macro ID}

Integer

0 to 255

15...

Macro ID of the Macro to execute.
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B.10.4 Ellipse object

This object outputs an ellipse or circle shape. Several options are available for modifying the appearance (see
Figure B.6).

1 2
N 2 1
a) Type = 0: Closed ellipse (fillable) b) Type = 1: Open ellipse (non-fillaple)
c) Type = 2: Closed ellipse segment (fillable) d) Type = 3: Closed ellipse section (fillable)
Key

1 start angle
2 |end angle

Figure B.6 — Ellipse object
Allgwed commands:

— |Change Size command,;

— | Change Attribute command.

Valugs in degrees

44

: / 44
| 4 314 \

31 314

a) Correct b) Correct c) Incorrect

Figure B.7 — Ellipse object — Correct and incorrect rendering

Special care should be used when drawing an ellipse which is not a circle. The drawn angle between the start
and end angles shall be measured in order to be accurate. For example, in Figure B.7, the attributes start
angle, end angle and width of all three ellipses are the same. The ellipse on the left is a circle with the height
equal to the width, and the ellipses in the centre and on the right both have the height equal to half the width.
The angle of the opening should be 90° on all three ellipses. However, the ellipse on the right was drawn
incorrectly using a popular ellipse-rendering algorithm that simply scales the full circle to half height. The result
is that the angle of the opening is less than 90°.

NOTE Commonly available displays might not have a square aspect ratio. The drawing method is not required to
compensate for the physical display characteristics.
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Table B.30 — Output ellipse events

Event

Caused by

VT behaviour Message

On Refresh

See Data Mask refresh for
caused by conditions

Redraw this object.

On Change
Size

Change Size command

Draw object at current location in background Change Size
colour to erase it. Refresh parent mask. response

On Change
Attribute

Change Attribute command

Redraw this object, refresh parent mask.

Change Attribute
response

Table B.31 — Output ellipse attributes and record format

Attributeg
name

AID

Type

Size
bytes

Range or
value

Record
Byte

Description

Object ID

Integer

2

0 to 65534

Object identifier. It shall be‘\unique within th
object pool.

[©]

Type

0]

Integer

=15

Object Type = Ellipse

Line attributgs

Integer

0 to 65534

Object ID of aLine Attributes object to use
the Line Attributes.

for

Width

Integer

0 to 65535

Width 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.

Height

Integer

0 to 65535

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

Oto3

10

Type of ellipse (see Figure B.6):

0 = Closed Ellipse

1 = Open Ellipse defined by start/end anglsg
2 = Closed Ellipse Segment

3 = Closed Ellipse Section

If type > 0 and start and end angles are the
same, the ellipse is drawn closed.

If type = closed ellipse segment and start g
end angles are the same, a single line with
width = border width shall be drawn from th

)

hd

e

centre-paint-to-the-noint-on-the-border-defid

ed

g g
by the start and end angles.

Start angle

Integer

0to 180

11

Start angle/2 (in degrees) from positive X a
anticlockwise (90° is straight up). Start and
end angles define the arc.

Xis

End angle

Integer

0to 180

12

End angle/2 (in degrees) from positive X axis

anticlockwise (90° is straight up). Start and
end angles define the arc.

Fill attributes

7

Integer

Oto
65534,
65535

13-14

Object ID of a Fill attributes object to use for

the Fill Attributes or NULL Object ID for no

fill.
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Table B.31 (continued)

Attribute Size Range or | Record _
name AID Type bytes value Byte Description

Number of Integer 1 0 to 255 15 Number of Macro references included even if

macros to zero. Each Macro reference consists of

follow 2 bytes: one for event ID and one for Macro
ID. Whenever the indicated event occurs, the
associated Macro is executed.

Repeat: Integer 1 0to 255 16... Event ID of event type that causes this Macro

{Ev ant IF)} to execute

{Mgcro ID} Integer 1 0 to 255 17... Macro ID of the Macro to execute!

B.10.5 Polygon object

Thig

the type is not open, the Working Set shall specify the type of polygon as this-could affect the effig
Igorithm. If the type is not known, the type should be set to complex,since fill algorithms pn complex
gons will work on all three fillable types. The VT designer may also ¢hoose to implement only the complex

fill 2

poly
fill o

The
give
of th

If th
clos

Igorithm and ignore the polygon type attribute. See Figure B.8.

e Polygon object and the upper left corner of the Polygén.object is relative to the parent object

e the polygon by joining the first and last points _given.

\
a) Convex b) Non-convex c) Complex d) Open
N
e) Polygon unfilled f) Polygon filled (complex fill algorithm)

Figure B.8 — Polygon types
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e

object outputs a polygon. Four types of polygon are possible: convex, nonzconvex, complex and open. If
iency of the

start point for the polygon is the first point listed. Polygon is’drawn using the points in the listfin the order
n. At least three points are required for a polygon. The point positions are relative to the uppdr left corner

e polygon type is not “OPEN” and the Working Set‘does not close the polygon, the VT shall aitomatically
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Allowed commands:

— Change Attribute command;

— Change Size command,;

— Change Polygon Point command;

— Change Polygon Scale command.

Table B.32 — Output polygon events

Event Caused by VT behaviour Message

On Refresh See Data Mask Refresh for Redraw this object.
caused by conditions

On Change Change Attribute command Redraw this object, refresh parent mask. Change’Attribute
Attribute response

On Change Change Size command Draw object at current location in background Change Size
Size colour to erase it. Refresh parent mask. response

Table B.33 — Output polygon attributes and record format

Attribute Size Range or | Record
name AID Type bytes value Byte

Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique within the
object pool.

Description

Type [0] Integer 1 =16 3 Object Type = Polygon

Width 1 Integer 2 0 to 65535 425 Width 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.

Height 2 Integer 2 0'to 65535 6-7 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.

Line attributes 3 Integer 2 0 to 65534 8-9 Object ID of a Line Attributes object to use [for
the Line Attributes.

Fill attribute 4 Integer 2 Oto 10-11 Object ID of a Fill attributes object to use fq
65534, the Fill Attributes or NULL Object ID for noffill.
65535

=

o
()]

Integer 1 0to3 12 Polygon type. The first three types are useful
only if the polygon is to be filled. VT designer
may choose 1o implement only a complex flll
algorithm since it will work with all 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.

3 = Open. This type cannot be filled.

Polygon typ
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Table B.33 (continued)

Attribute Size Range or | Record _
name AID Type bytes value Byte Description
Number of Integer 1 3to 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 to 255 14 Number of Macro references included even if
macros to zero. Each Macro reference consists of
follow 2 bytes: one for event ID and one for Macro
ID. Whenever the indicated event occurs, the
associated Macro is executed.
Repeat: Integer 2 0 to 65535 | 15+point#* | X value of a point relative to-the top left corner
{PoInt X} 4 of the polygon.
{PoInt Y} Integer 2 0 to 65535 | 17+point#* | Y value of a point relatiye’to the top left corner
4 of the polygon.
Repeat: Integer 1 0 to 255 15+(num | (List macros after all points.)
{Evpnt ID} pcilnts Event ID of-event type that caused this Macro
). to execute:
{Mgcro ID} Integer 1 0 to 255 16+(num | Macre ID of the Macro to execute.
points *
4)...

Indicates multiplication.

B.1

B.1

The
obje

In V
dray
vall
vall
max

In M

B.1

This
with

1 Output graphic objects

1.1 General

re are three types of output graphic object:’Meter object, Linear Bar Graph object and Archeg
ct.

T Version 4 and later, if the minimum value is not less than the maximum value, then the obj
vn as if the value (or target.value) is equal to the minimum value and without regard to th
e. Additionally, if the value({or target value) is less than the minimum, the object shall be dra
e (or target value) is equal to the minimum. Likewise, if the value (or target value) is grea
imum, the object shallbe‘drawn as if the value (or target value) is equal to the maximum.

T Version 3 and.prior, the constraints of minimum, value, target, and maximum are not defined

1.2 Meter.object

objecttis a meter. General appearance is left to the VT but the meter is drawn about a cirg
in—a“defined square. The indicated angle attributes are computed from the positive X

Bar Graph

ect shall be
B maximum
wn as if the
er than the

le enclosed
axis in a

action when

mat

amaticalbhrnocitivia diractiaon-(anticlocladca)l Acwith all ahicecte tha \/T chall taka annraneiata
e etSTty P oSty C-Er e GO ot SroGiIcvT ST oWt S O e CtoTtH e T—oTr et Cap propr e

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
enhance the appearance. See Figures B.9 and B.10, and Tables B.34 and B.35.

It is recommended that the length of any visible tick marks be 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).
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3 1
4\
5]
? \
a
Key
1 startangle 4 arc
2 endandle 5 ticks
3  needle
a Meter opject cannot exceed boundaries of enclosing square.
Figure B.9 — Meter object
Allowed cgmmands:
— Changé Numeric Value;
— Changg Attribute command;
— Changg¢ Size command.
Table B.34 — Output meter events
Event Caused by VT behaviour Message
On Refresh See Data Mask Refresh for Redraw this object. .
caused by conditions
On Change Change Numeric Value Redraw this object, refresh parent mask. Change Numeric
Value Value response
On Change Change Attribute command Redraw this object, refresh parent mask. Change Attribute
Attribute response
On Change Change Size command Draw object at current location in background Change Size
Size colour to erase it. Refresh parent mask. response
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Table B.35 — Output meter attributes and record format

Attribute
name

AID

Type

Size
bytes

Range or
value

Record
Byte

Description

Object ID

Integer

2

0 to 65534

1-2

Object identifier. It shall be unique within the
object pool.

Type

0]

Integer

=17

Object Type = Output Meter.

Width

Integer

0 to 65535

4-5

Maximum width and height of the enclosing
square in pixels. Meter object cannot exceed
the bounds of this imaginary square.

NeguateTotour

fmteger

U110 £00

Needte{indicator)cofour-

Borger colour

Integer

0 to 255

Border colour (if drawn).

Arcland tick
colqur

Integer

0 to 255

Meter arc and tick colour (ifidrawn).

Options

Bitmask

Oto 15

Logical bits to indicaté)options. 1 § TRUE.
Bit 0 = Draw Arg

Bit 1 = Draw Berder
Bit 2 = Draw/Ticks

Bit 3 ='Deflection Direction. 0 = Frgm
minimum to maximum, anticlockwise.
¥ = From minimum to maximum, clockwise.

# of ticks

Integer

0 to 255

10

Number of ticks to draw about mefer arc. If
one tick, it is drawn in the middle df the arc.
For two or more ticks, a tick is plaged at each
end of the arc and the rest are evgnly spaced
between them.

Staft angle

Integer

0to 180

11

Start angle/2 (in degrees) from positive X axis
anticlockwise (90° is straight up). $tart and

end angles define the arc. If the start and end
angles are the same, the meter's grc is closed
(360°).

End angle

Integer

0to 180

12

End angle/2 (in degrees) from pos|tive X axis
anticlockwise (90° is straight up). $tart and
end angles define the arc. If the start and end
angles are the same, the meter's grc is closed
(360°).

Min| value

Integer

0 to 65535

13-14

Minimum value. Represents value[when
needle is at start of arc.

Max. value

10

Integer

0 to 65535

15-16

Maximum value. Represents valug when
needle is at end of arc.

Varjable
refdrence

11

Integer

0to
65534,
65535

17-18

Object ID of a Number Variable oljject in
which to retrieve the meter's value] If this
attribute is set to NULL Object ID, the value is
retrieved directly from the value atjribute
instead.
The referenced Number Variable'd value shall

be in the range 0 to 65535.

Value

[12]

Integer

0 to 65535

19-20

Current value. Needle position is set by this
value. Used only if variable reference is NULL
Object ID.

Number of
macros to
follow

Integer

0 to 255

21

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.

Repeat:
{Event ID}

Integer

0 to 255

22...

Event ID of event type that causes this Macro
to execute.

{Macro ID}

Integer

0 to 255

23...

Macro ID of the Macro to execute.
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NS

IV 2
o N

b Appearance of the Meter/ohject is at the discretion of the VT designer.

a8  Needle pnly.

Figure B.10 — Meter object — Examples

B.11.3 Lir]ear Bar Graph object

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.

This object is drawn transparent so that objects can be placed underneath to enhance the appearance. See
Figure B.11 and Tables B.36 and B.37.

106 © IS0 2010 — Al rights reserved


https://standardsiso.com/api/?name=4758b2bc69694a95f6400124937951d4

ISO 11783-6:2010(E)

a) Bar graph cannot exceed the boundary of the enclosing rectangle

b) Bar graph can be in any one of four orientations

Key

1 value

2 |targetvalue

3 | minimum value
4 TITaXiomnT vatue

Figure B.11 — Linear Bar Graph — Examples
Allowed commands:
— Change Numeric Value command;
— Change Attribute command;

— Change Size command.
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Table B.36 — Linear Bar Graph events

Event

Caused by

VT behaviour Message

On Refresh

See Data Mask Refresh for

caused by conditions

Redraw this object.

On Change
Value

Change Numeric Value

Redraw this object, refresh parent mask. Change Numeric

Value response

On Change
Attribute

Change Attribute command

Redraw this object, refresh parent mask. Change Attribute

response

On Change
Size

Ola o ol
wTidlTyc OIS LuTnTiard

[y los bk 4l 4 H— 1 ol Clo fa¥
UTaw uyjocul at LUTTTTIUToLauurt i vaURyroutiu wTdiTytc oIt

colour to erase it. Refresh parent mask. response

Table B.37 — Linear Bar Graph attributes and record format

Attribute
name

AID Type

Size
bytes

Range or
value

Record
Byte

Description

Object ID

Integer

2

0 to 65534

Object identifier. It’shall be unique within the
object pool.

Type

[0] Integer

=18

Object Typé,=Linear Bar Graph

Width

1 Integer

0 to 65535

Maximam.width of the enclosing rectangle in
pixels. Bar graph cannot exceed the bounds|of
this\imaginary rectangle.

Height

2 Integer

0 to 65535

Maximum height of the enclosing rectangle i
pixels. Bar graph cannot exceed the bounds|of
this imaginary rectangle.

Colour

3 Integer

0 to 255

Bar graph fill and border colour.

Target line
colour

4 Integer

0to 255

Target line colour (if drawn).

Options

5 Bitmask

0)to 63

10

Logical bits to indicate which parts to draw:
1=TRUE

Bit 0 = 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)

Bit 5 = Direction. 0 = Grows negative (left or
down). 1 = Grows positive (right or up).

# of ticks

6 Integer

0 to 255

1"

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.
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Attribute
name

AID

Type

Size
bytes

Range or
value

Record
Byte

Description

Min. value

Integer

0 to 65535

1213

Minimum value.

Max. value

Integer

0 to 65535

14-15

Maximum value.

Variable
reference

Integer

Oto
65534,
65535

16-17

Object ID of a Number Variable object in
which to retrieve the bar graph's value. If this
attribute is set to NULL Object ID, the value is
retrieved directly from the value attribute

instead.

The referenced Number Variable's
be in the range 0 to 65535.

value shall

Valye

[12]

Integer

0 to 65535

18-19

Current value. Used enly-if variabl
is NULL Object ID(Bar graph fills

depending on bar'graph type, to a
calculated from this value and min
values. If yalue > Max value or < M
the bar graph is filled or shown em
errords generated by the VT.

b reference
r moves,
point
/max.

in value,
pty and no

Target value
varigble
refgrence

10

Integer

Oto
65534,
65535

20-21

@bject ID of a Number Variable ob
which to retrieve the bar graph's t3g
If this attribute is set to NULL Obje
target value is retrieved directly frg
Target value attribute instead.

The referenced Number Variable's
be in the range 0 to 65535.

ject in

rget value.
ct ID, the
m the

value shall

Target value

11

Integer

0 to 65535

22-23

Current target value. Used only if ]
variable Reference attribute is NU
ID. Target value is displayed as a
bar graph to indicate some target
level. If Target value > Max value
value < Min value, the target line ig
one of the ends of the bar graph a
is generated by the VT.

[arget value

L Object

ine on the

r warning

r Target
shown on

nd no error

Nurmber of
magros to
follgw

Integer

0 to 255

24

Number of Macro references inclu
zero. Each Macro reference consi
2 bytes: one for event ID and one
ID. Whenever the indicated event
associated Macro is executed.

Hed even if
ts of

or Macro
bceurs, the

Repeat:
{Event ID}

Integer

0 to 255

25...

Event ID of event type that causes
to execute.

this Macro

{Mgcro ID}

Integer

0 to 255

26...

Macro ID of the Macro to execute.

B.11.4 Arched Bar Graph object

This object is similar in concept to a linear bar graph but appears arched. Arched bar graphs are drawn about
an Ellipse object enclosed within a defined rectangle. The indicated angles are computed from the positive X
axis in a mathematically positive direction (anticlockwise). The position attribute of the bar graph (in the parent
object) always refers to the upper left corner of the enclosing rectangle regardless of orientation. This object is
drawn transparent, so that objects can be placed underneath to enhance the appearance. See Figure B.12
and Tables B.38 and B.39.
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Y

Key

1 startangle 5  minimum value
2 endandle 6  border

3 value 7  bar graph width
4  maximum value

jo)

Enclosifg rectangle, the boundaries of which the bar graph cannot exceed.

b In this eixample, bar graph deflection is clockwise.

Figure B.12 — Arched Bar Graph object — Example
Allowed cgmmands:

— Changé Numeric Value;

— Changg Attribute command;

— Chang¢ Size command.

Table B.38 — Output Arched Bar Graph events

Event Caused by VT behaviour Message

On Refresh See Data Mask Refresh for Redraw this object.
caused by conditions

On Change Change Numeric Value Redraw this object, refresh parent mask. Change Numeric
Value Value response
On Change Change Attribute command Redraw this object, refresh parent mask. Change Attribute
Attribute response

On Change Change Size command Draw object at current location in background Change Size
Size colour to erase it. Refresh parent mask. response
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Table B.39 — Output Arched Bar Graph attributes and record format

Attribute Size Range or| Record A
name AID Type bytes value Byte Description

Object ID Integer 2 0to 1-2 Object identifier. It shall be unique within the
65534 object pool.

Type [0] Integer 1 =19 3 Object Type = Output Arched Bar Graph.

Width 1 Integer 2 0to 4-5 Maximum width of the enclosing rectangle in
65535 pixels. Bar graph cannot exceed the bounds of

this imaginary rectangle.

Height 2 Integer 2 Oto 6-7 Maximum height of the enclosing.rgctangle in

65535 pixels. Bar graph cannot exceed'thg¢ bounds of
this imaginary rectangle.

Colpur 3 Integer 1 0to 255 8 Bar graph fill and border-colour.

Target line 4 Integer 1 0 to 255 9 Target line colour/if drawn).

colqur

Options 5 Bitmask 1 0 to 31 10 Logical bits to)indicate which parts fo draw.
1=TRUE:

Bit 0&)Draw border

Bit1 = Draw a target line

Bit 2 = Not used

Bit 3 = bar graph type. If this bit is HALSE (0),
bar graph is filled. If this bit is TRUH (1), the bar
graph is not filled but rather shows {he current
value as a single line at the proper position
within the bar graph.

Bit 4 = Deflection of the bar graph around the
arc. 0 = anticlockwise and 1 = clockwise

Staft angle 6 Integer 1 0to 180 11 Start angle/2 (in degrees) from positive X axis
anticlockwise (90° is straight up). S{art and end
angles define the arc. If the start and end
angles are the same, the bar graphls arc is
closed (360°).

End angle 7 Integer 1 0to 180 12 End angle/2 (in degrees) from positlve X axis
anticlockwise (90° is straight up). S{art and end
angles define the arc. If the start angd end
angles are the same, the bar graphis arc is
closed (360°).

Bar[graph 8 Integer 2 Oto 13-14 | Bar graph width in pixels. Bar grapt width shall

width 65535 be less than half the total width, or less than
half the total height, whichever is legst (see
Figure B.12).

Min. value 9 Integer 2 Oto 15-16 | Minimum value.

65535
Max. value 10 Integer 2 Oto 17-18 | Maximum value.
65535
Variable 11 Integer 2 0to 19-20 | Object ID of a Number Variable object in which
reference 65534, to retrieve the bar graph's value. If this attribute
65535 is set to NULL Object ID, the value is retrieved

directly from the value attribute instead.

The referenced Number Variable's value shall

be in the range 0 to 65535.
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Table B.39 (continued)

Attribute Size Range or| Record A
name AID Type bytes value Byte Description
Value [14] Integer 2 O0to 21-22 | Current value. Used only if variable Reference
65535 attribute is NULL Object ID. Bar graph fills or

moves, depending on bar graph type, to a point
calculated from this value and min./max.
values. If value > Max value or < Min value, the
bar graph is filled or shown empty and no error
is generated by the VT.

Target value 12 Integer 2 Oto 23-24 | Object ID of a Number Variable object in Whjch

variable 65534, to retrieve the bar graph's target value. If\this

reference 65535 attribute is set to NULL Object ID, thie target
value is retrieved directly from the Target vajue
attribute instead.
The referenced Number Variable's value shall
be in the range 0 to 65535

Target valug 13 Integer 2 0to 25-26 | Current target value, Used only if target valye

65535 variable Reference attribute is NULL Object|ID.

Target value is‘displayed as a line on the bar
graph to indicate some target or warning levgl.
If Targetvalue > Max value or < Min value, the
targetdine’is shown on one of the ends of thg
bargraph and no error is generated by the \T.

Number of Integer 1 0 to 255 27 Number of Macro references included, even|if

macros to zero. Each Macro reference consists of 2 bytes:

follow one for event ID and one for Macro ID.
Whenever the indicated event occurs, the
associated Macro is executed.

Repeat: Integer 1 0 to 255 28... Event ID of event type that causes this Macio

{Event ID} to execute.

{Macro ID} Integer 1 010255 29... Macro ID of the Macro to execute.

B.12 Pigture Graphic object

B.12.1 Geperal

This object|displays a picture graphic (bitmap). The VT shall scale the picture graphic from the actual wWidth

and height {o the target\width and calculated target height. See Tables B.40 and B.41.

Allowed cgmmand:

— Changé-Attribute-command-

Table B.40 — Picture Graphic events

Event Caused by VT behaviour Message
On Refresh See Data Mask Refresh for Redraw this object. .
caused by conditions
On Change Change Attribute command Redraw this object, refresh parent mask. Change Attribute
Attribute response

112
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Attribute
name

AID

Type

Size
bytes

Range or
value

Record
Byte

Description

Object ID

Integer

2

0 to 65534

Object identifier. It shall be unique
object pool.

within the

Type

0]

Integer

=20

Object Type = Picture Graphic

Width

Integer

0 to 65535

Target width in pixels of the picture graphic.
The height of the picture graphic is calculated
from the Actual width/height and this attribute

to keep the same aspect and ayoi

| distortion.

Actyal width

(4]

Integer

0 to 65535

Actual width in pixels of the picturg
raw data. VT shall scale the graph
size given by the width ‘attribute.

graphic
c to the

Actpial height

(5]

Integer

0 to 65535

Actual Height in pixels“of the pictu
raw data. VT shall\scale the graph
size given by the width attribute.

e graphic
c to the

Format

(6]

Integer

Oto2

10

Picture graphic type:
0 = Monochrome; 8 pixels per byt
represents a colour palette index g

(“White” colour can vary with display

hardware.)
1 =4 bit colour; 2 colour pixels pef
nibble (4 bits) represents a colour
index of 0 to 15.

2 = 8 bit colour; 1 colour pixel per
byte represents a colour palette in
255.

See Table A.4.

. Each bit
fOor1.

byte. Each
balette

pyte. Each
jex of 0 to

Options

Bitmask

Qto7

11

Bit 0: 0 = Opaque, 1 = Transparen
all pixels are drawn in indicated cg
Background objects do not show t
transparent, pixels in the bitmap th
transparency colour should show f
the background or objects underng
picture graphic instead.

Bit 1: 0 = Normal, 1 = Flashing. FI3
and rate determined by VT design
Bit 2: 0 = Raw data, 1 = Run-Leng
data (see B.12.2). This bit cannot

. If opaque,
lour.
hrough. If
at have the
he colour of
ath this

sh style

h Encoded
be changed

during runtime by Change Attribut¢ command.

(Any change will be ignored by thg

VT.)

Trapsparency
colqur

Integer

0 to 255

12

Pixels in the bitmap that have this
are transparent (background show

colour index
s through).

# of bytesiin
raw data

Integer

0
to
27321

13-16

Number of bytes in the raw data.

Number of
macros to
follow

Integer

0 to 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.
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Table B.41 (continued)

Attribute Size Range or | Record i
name AID Type bytes value Byte Description
Repeat: Integer 1 0 to 255 18... Raw byte of graphic data. Byte shall be
{raw data} interpreted according to the format and

options attributes. For an explanation of raw
data format, see B.12.2.

If monochrome bitmap, each byte contains the
colour indices for 8 pixels beginning at the left
with the most significant bit.
tf4bitcotourbitmmap;eachbytecontams
colour indices for two pixels beginning,at. th
left with the most significant nibble.

If 8 bit colour bitmap, each byte contains the
colour index for one pixel.
Bitmap data is always interpreted left to right,
top to bottom of the display.‘dnused bits aff the
end of a line are ignored.

{Event ID} Integer 1 0 to 255 Depends | These are listed ingpairs: event, Macro, event,
on size of |Macro, etc.
bitmap | Event ID of eventtype that causes this Magro
data to execute.

{Macro ID} Integer 1 0to 255 | Depends [Macro IDof the Macro to execute.
on size of
bitmap
data

[

B.12.2 Pigture Graphic object raw data format and-compression

The raw ddta attribute of the Picture Graphic object(contains pixel information line by line, left to right [and
downwards| If the width of the Picture Graphic objectt is such that the data does not end evenly at the end|of a
byte, the urjused portion of the byte at the end_of.€ach line is filled with pixel values equal to zero (0). The VT
ignores unysed parts of a byte at the end of‘alline. For example, if the size of the Picture Graphic objeft is
10 pixels wlde by two lines high, the format is monochrome and each line is filled with white-coloured pixels.
The unused six bits in the second byte of each line would be filled with zero and the raw data woulq be
FF46,C046,fF145,C046. Similar logic is"applied for four-bit colour graphics where, if the width is odd, the Ipast
significant rfibble of the last byte on~each line is set to zero.

If the data is longer than exp€cted after all of the rows and columns of pixels have been defined, then thg VT
shall ignore| all extra data bytes. However, if the data is shorter than expected, leaving some pixels undefiped,
then the V]| shall report_afierror to the Working Set. This error shall be reported with either the End of Object
Pool resporse (see C:2/5) or the VT Change Active Mask message (see H.14).

In order to| reduce 'the amount of data transmitted by the Working Set and maintained by the VT, |t is
recommended-that the smallest version of a picture graphic be transmitted. Therefore, a run-length encofling

B a4 o t dat fal haowld b ol Aol + dacia
SCheme m y DE-HSeato uulllprcoo e PIU\.UIU yruylllu rata—care-Shothtoe LCAI\Un uy \AAY4 l\an UCTUCTIY ners

as this algorithm can actually increase the size of the picture graphic data when the object is complex. In this
case, it is recommended that raw data be transmitted instead, and that Bit 2 of the options attribute be cleared.

The compression algorithm is simple and works as follows. Data is transmitted in two-byte pairs, with the first
byte representing the number of times the value byte repeats and the second byte representing the value to
repeat. For example, for a raw data sequence of 0,0,0,0,0,0,3,3,3,1,1,2, the compressed data would be
transmitted as 6,0,3,3,2,1,1,2. This example gives a compression of 33 %. If the first byte in a pair has the
value zero, the second byte is ignored.

The run-length algorithm is chosen because picture graphic data can be easily compressed and
uncompressed in real time without the need for a buffer in the VT.
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B.13.1 General
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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, and are never directly included in a mask,

key or container. See Table B.42.

Table B.42 — Variable events

Change String Value
command (transport protocol)

Valye

parent object.

Event Ca‘used‘b‘y——v:Fbe'h'av:vul l‘v':csnge
OnChange Change Numeric Value or Redraw all objects that are currently Change Nume’I;ic Value
displayed and reference this object. Refresh [response_or Change String

Value'responsg

B.13.2 Number Variable object

A niimber variable holds a 32 bit unsigned integer value. See Table B.43.

Allgwed commands:

Change Numeric Value.

Table B.43 — Number Variable attributes.and record format

Attribute Size Range or | Record _—n
name AID Type bytes value Byte Description
Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique|within the
object pool.
Type [0] Integer =21 3 Object Type = Number Variable
Valye [1] Integer 4 0 to 4-7 32 bit unsigned integer value.
232-1

B.13.3 String Variable object

A S}ring Variable holds a fixed length string. Strings shorter than the length attribute should be padded with
spage characters. The maximum length attribute cannot be changed once the variable has been defined. See

Tabje B.44.

Allgwed commands:

Change String-Yalue (transport protocol).

Table B.44 — String Variable attributes and record format

Attribute Size Range or | Record _
hame AID Type bytes value Byte Description

Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique within the
object pool.

Type [0] Integer =22 3 Object Type = String Variable

Length Integer 2 0 to 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
4.6.16.6).

The Working Set can cause the type to
change from an 8 bit String to a WideString or
vice versa.
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B.14 Attribute objects

B.14.1 General

Attribute objects are used to hold common attributes for other objects. Attribute objects are never directly
included in Mask, Key or Container objects but can be referenced where applicable. There are four types of
attribute object: font, line, fill and input. See Tables B.45 and B.46.

B.14.2 Font Attributes object

Th|s Object olds-atiributes-related-to-fonts-
Allowed cgmmands:
— Change Font Attributes command;
— Changg¢ Attribute command.
Table B.45 — Font Attributes events
Event Caused by VT behaviour Message
On Change Change Font Attributes Redraw all objects that are currently displayed Change Font
Font command and reference this object. Refresh parent object. | Attributes responsg
Attributes
On Change Change Attribute command Redraw all objects that are curréntly displayed Change Attribute
Attribute and reference this object. Refresh parent object. |response
Table B.46 — Font Attributes and'‘record format
Attributg Size Range or Record o
name AID Type bytes value Byte Description
Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique within the
object pool.
Type [0] Integer 1 =23 3 Object Type = Font Attributes
Font colour 1 Integer 1 0-to 255 4 Text colour.
Font size 2 Integer 1 [0 to 14] Font size
0to 14 or If Non-Proportional Font (refer to font styld bit
8toN 7
0 Font size value = pixel width x pixel height
0=6x8
1=8x8
2=8x12
3=12x16
4=16x 16
5=16x24
6=24x32
7=32x32
8=32x48
9=48x04
10 =64 x 64
11 =64 x 96
12=96 x 128
13=128 x 128
14 =128 x 192
If Proportional font (refer to font style bit 7):
8toN
This attribute represents the height of the font
in pixels in the range 8 up to and including
the value N, where N is the largest supported
font height as identified in this Font size value
of Get Text Font Data response. Width of
each character is variable.©
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Attribute
name

AID

Type

Size
bytes

Range or
value

Record
Byte

Description

Font type

Integer

[0, 1, 255]
0 to 255

6

0=1S0 8859-1 (ISO Latin 1)
1 =180 8859-15 (ISO Latin 9)
2 =1S0 8859-2 (ISO Latin 2)2
3 = Reserved

4 =[S0 8859-4 (ISO Latin 4)2
5 =180 8859-5 (Cyrillic)?

6 = Reserved

7 =1S0 8859-7 (Greek)?
8 — 239 Reserved
240 — 254 = Proprietary?@
255 = Proprietary

If the Font Attributes object applie
WideString the Font'type is ignorg
(see 4.6.16.6).

5 to a
d

Fort style

Bitmask

[0 t0127]
0 to 255

Font style. These may be combin
0 = Nermal Text (default)

Bit 0= 1 = Bold

Bit 1 = 1 = Crossed Out

Bit 2 = 1 = Underlined

Bit 3 = 1 = Italic

Bit 4 = 1 = Inverted®

Bit 5 = 1 = Flashing between Inve
styles set by bits 0-3

Bit 6 = 1 = Flash both the backgro
foreground between Hidden and s
bits 0-4. Bit 6 has priority over bit

In other words, the entire text obje
on the “hidden” cycle.

Bit 7 = 1 = Proportional font rend¢
bit is zero, use non-proportional fq
rendering).©

pd.

ted and

und and the
tyles set by
J

ct is hidden

ring (if this
nt

Nurmber of
magros to
follgw

Integer

0 to 255

Number of Macro references inclu
zero. Each Macro reference cons
2 bytes: one for event ID and one
ID. Whenever the indicated event
associated Macro is executed.

ded even if
sts of

for Macro
occurs, the

Repeat:
{Evgnt ID}

Integer

0 to 255

These are listed in pairs: event, M
Macro, etc.

Event ID of event type that cause
to execute.

acro, event,

5 this Macro

{Macro ID}

Integer

1

0 to 255

10...

Macro ID of the Macro to execute.

a

b

¢ For Version 4 and later VTs.

For Version 3 and prior VTs, these font types were undefined.

Inverting is to exchange background and pen colours. The rules for background transparency shall be applied.
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B.14.3 Line Attributes object

This object holds Line Attributes related to output shape objects. See Tables B.47 and B.48, and Figure B.13.

Allowed commands:

— Change Line Attributes command;

— Change Attribute command.

lable B.4/ — Line Attributes events
Event Caused by VT behaviour Message

On Change Line Attributes command Redraw all objects that are currently displayed Change\Line

Line and reference this object. Refresh parent object. | Attributes responsg

Attributes

On Change Change Attribute command Redraw all objects that are currently displayed Change Attribute

Attribute and reference this object. Refresh parent object. | response

Table B.48 — Line Attributes and record-format
Attributg Size Range or | Record -
name AID Type bytes value Byte Description

Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique within the
object pool.

Type [0] Integer 1 =24 3 Object Type = Line Attributes

Line colour 1 Integer 1 0 to 255 4 Pen colour.

Line width 2 Integer 1 00255 5 Pen thickness in pixels. Lines are drawn with
a square paintbrush of this size.

Line art 3 Bitmask 2 0 to 65535 67 Bit pattern art for line. Each bit represents &
paintbrush spot. Zero (0) bits are skipped
(background colour) and one (1) bits are
drawn in the line colour. Each bit is the sizg 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.13).

Number of Integer 1 0to 255 8 Number of Macro references included everj if

macros to zero. Each Macro reference consists of

follow 2 bytes: one for event ID and one for Macr:
ID. Whenever the indicated event occurs, the
associated Macro is executed

Repeat: Integer 1 0 to 255 9... Event ID of event type that causes this Macro

{Event ID} to execute.

{Macro ID} Integer 1 0to 255 10... Macro ID of the Macro to execute.
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a) More horizontal line b) More verticaldine

Figure B.13 — Effect of Line Attribute — Example pattern: 1010...

B.14.4 Fill Attributes object

Thig object holds attributes related to filling output shape objects. See Tables B.49 and B.50.

Allgwed commands:

— |Change Fill Attributes command;

— |Change Attribute command.

Table B.49 — Fill Attributes events

Event Caused by VT behaviour Megsage
On Change Change Fill Attributes Redraw all objects that are currently displayed Change F{ll Attributes
Fill Attributes | command and reference this object. Refresh parent object. |response

On Change
Attribute

Change Attribute comimand Redraw all objects that are currently displayed Change Aftribute

and reference this object. Refresh parent object. |response
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Table B.50 — Fill Attributes and record format

Attribute Size Range or | Record

name AID Type bytes value Byte Description

Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique within the
object pool.

Type [0] Integer 1 =25 3 Object Type = Fill Attributes

Fill type 1 Integer 1 Oto3 4 0 =nofill
1 = fill with line colour

2 =fill with specified colour in fill colour
attribute

3 =fill with pattern given by fill pattern attriute

Fill colour 2 Integer 1 0to 255 5 Colour for fill if Fill type = 2lgnored for all
other Fill type values.

Fill pattern 3 Integer 2 Oto 67 Object id of a Picture Graphic object to usd as
65534, a Fill pattern. Ignered'if Fill type <> 3. To

65535 change from FilkType 0, 1 or 2 to Fill Type
the Working Set shall modify the Fill Patter
attribute first 'and the Fill Type attribute secpnd
to avoiderrors in the VT. If this order is not
followed; the behaviour of the VT cannot b¢
predicted and is proprietary. If the Fill Type]is
3\and the Fill Pattern attribute is NULL Objgct
ID, no fill shall be performed by the VT.

IMPORTANT — In order to simplify

monochrome and 16-colour VT design,
Picture Graphic objects used as a pattefn
buffer shall have a width that is byte
divisible (i.e. the pattern cannot end
somewhere in the middle of a byte).

If this width is not byte divisible, the VT shql
report an error to the Working Set. This errpr
shall be reported with either the End of Object
Pool response (see C.2.5) or the VT Change
Active Mask (see H.14).

= W

f

Number of Integet 1 0 to 255 8 Number of Macro references included ever
macros to zero. Each Macro reference consists of

follow 2 bytes: one for event ID and one for Macr:
ID. Whenever the indicated event occurs, the
associated Macro is executed.

Repeat: Integer 1 0to 255 9... These are listed in pairs: event, Macro, evegnt,
{Event ID} Macro, etc.

Event ID of event type that causes this Ma¢ro
to execute.

{Macro ID} Integer 1 0to 255 10... Macro ID of the Macro to execute.

B.14.5 Input Attributes object

This object defines the valid or invalid characters for an Input String object. The VT shall check this object for
valid characters and shall not permit operator entry of invalid characters into the input field. This object is
referenced by an Input String object. See Tables B.51 and B.52.
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If the Input String object which references this object does not contain an 8 bit string, or the Input String object
references a String Variable that does not contain an 8 bit string, then no validation shall be performed.

Allowed command:

Change String Value command (transport protocol).

Table B.51 — Input Attributes events

Event Caused by VT behaviour Message
On Change Change String Value Redraw all objects that are currently displayed Change-Sjring Value
Valte command (transport protocol) |and reference this object. Refresh parent object. |response
Table B.52 — Input Attributes and record format
Attribute Size Range or | Record .
name AID Type bytes value Byte Description
Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique|within the
object pool.
Type [0] Integer 1 =26 3 Object Type = Input Attributes
Validation type [1] Integer 1 Oto1 4 0 = valid characters are listed
1 =invalid characters are listed
Length Integer 1 0 to 255 5 Length of validation string in bytes
The Validation String shall be an g bit String.
Vali{dation String 6... String containing all valid or invaliq character
string codes (depends on validation type|attribute).
Number of Integer 1 0to 255 | Depends |Number of Macro references inclugled even if
magros to on size of |zero. Each Macro reference consigts of
follgw string 2 bytes: one for event ID and one jor Macro
ID. Whenever the indicated event pccurs, the
associated Macro is executed.
Repeat: Integer 1 0 to 255 Depends |[These are listed in pairs: event, Macro, event,
{Evgnt ID} on size of |Macro, etc.
string Event ID of event type that caused this Macro
to execute.
{Mgcro ID} Integer 1 0to 255 Depends |Macro ID of the Macro to execute.
on size of
string

B.14.6 Extended Input Attributes object

The Extended Input Attributes object, available in VT Version 4 and later, defines the valid or invalid
characters for an Input String object. The VT shall check this object for valid characters and not permit
operator entry of invalid characters into the input field. This object is referenced by an Input String object. See
Table B.53.

If the Input String Object which references this object does not contain a WideString, or the Input String Object
references a String Variable that does not contain a WideString, then no validation shall be performed.
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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.

Allowed command:

— none.
Table B.53 — Extended Input Attributes and record format
Attribute Size Range or | Record .
name AID Type bytes val B Description
Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique within'the
object pool.
Type [0] Integer 1 =38 3 Object Type = Extended Input Attributes
Validation tyjpe [1] Integer 1 Oto1 4 0 = valid characters are listed
1 =invalid characters arelisted
Number of Integer 1 1to 17 5 Number of code planes with valid/invalid
code planes|to characters.
follow
For each code plane the plane number and an
array of-Character ranges are listed.
Repeat: Integer 1 Oto 16 6... Code¢plane to which the character ranges
{Code plang belong.
number} 0': characters 00000+5..0FFFF g
1 : characters 100004¢..1FFFF4¢
2 : characters 200004¢..2FFFF 4
etc.
{Number of Integer 1 1to 255 7. Number of character ranges. Each charactgr
character range consists of two WideChars (first
ranges to character and last character where the first
follow} character < last character).
Depending on validation type (byte 4) the
ranges indicate either valid or invalid
characters.
Repeat: Integer 2 0 to 65535 8.. First character in the range.
{{First
character}}
{{Last Integer 2 0 to 65535 10.. Last character in the range.
character}}
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An Extended Input Attribute object (object id 1234,4) limiting the input characters to the following ranges:

00041,4-0004F ;¢ ; Code plane 0
00061,4-0006F ;¢ ; Code plane 0
1AB12,5-1AB1F ¢ ; Code plane 1
The object shall be encoded as follows:
3446 1245 ; object id
26,6, ’ ; Type
00.,. ; validation type
0244 ; Two code planes
' 0046 ; Code plane 0
0246, ; Two character ranges
41,6, 0046, 4F 46, 0046, ; Range 1
6146, 0045, 6F 45, 0044, ; Range 2
0146 ; Code plane 1
0146 ; One character range

1246, AByg: 1F 16, AByg,

B.15 Object Pointer object

; Range 1

The| Object Pointer object allows runtime modification of included“objects. By changing the valye of Object

Poi
of t

Poi’ml'ter object, a different object can be referenced to the same location. The type of object tha

the Object

ter object is allowed to point to is limited and depends 6n‘the parent object. (Refer to valid parent objects
e Object Pointer object for a list of objects that can-be pointed to.) An Object Pointer object|can always

point to another Object Pointer object. An Object Pointerobject can point to the NULL object ID, infwhich case
nothing shall be drawn. See Tables B.54 and B.55,

Allgwed command:

Change Numeric Value.

Table B.54 — Object Pointer events

Event Caused by VT behaviour Mesgsage
On Change Change Numeric Value Hide the prior object and show the new one. Change Numeric
Valtie command Refresh the parent object Value response
Table B.55 — Object Pointer attributes and record format
Attribute Size Range or | Record _—n
name AID Type bytes value Byte Description
Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique within the
object pool.
Type [0] Integer 1 =27 3 Object Type = Object Pointer object
Value [1 Integer 2 Oto 4-5 Object ID of a referenced object or
65534, NULL Object ID.
65535
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B.16 Macro object

Macros are used to define a list of commands that can be referenced by an event or executed using the
Execute Macro command (on Version 4 or later VTs). A Macro is defined by a series of one or more command
packets. Macro object IDs shall be 255 or less.

It is the Working Set responsibility to ensure that the macros, prior to execution, are consistent with the object
pool (e.g. cannot reference missing objects).

NOTE Command packets are defined in Annex F but not all commands are allowed in a Macro.
See Table .56.
Allowed cgmmand:
— none.
Table B.56 — Macro attributes and record format
Attributg Size Range or | Record _—n
name AID Type bytes value Byte Description
Object ID Integer 2 0 to 255 1-2 Object identifier. It shall be unique within the
objectypool.
NOTE Although a standard object headgr is
used, the Macro object ID shall be 255 or less.
Type [0] Integer 1 =28 3 Object Type = Macro
# of bytes tg Integer 2 0 to 65535 4=5 Number of bytes to follow.
foll . .
oflow For each command, if the command packet is
less than 8 bytes [e.g. Change String Valug
command (transport protocol) on a two byte
string], the remaining bytes shall be set to
FF46 to pad the packet to 8 bytes.
Repeat: 6—n Command message packets with each pagket
{Command} making up a command. Only commands ligted
in Annex F are allowed. Use formats from
Annex F.

B.17 Colour Map object

The Colour|Map objéct) optionally available in VT Version 4 and later, allows the Working Set designer to flter
the transfofmation™of the VT colour index values to the defined RGB value. This provides a mechanism
whereby the colour table can be changed at runtime. A Working Set, in using a few colour objects for varjous
backgroundsand borders, can then easily alter the presentation.

The object pool may contain more than one Colour Map object. After the pool is loaded, the VT uses the
default Colour Map. Upon receipt of a valid Select Colour Map command, the VT changes the active palette
for this Working Set.

The Colour Map object contains the definitions for each of the valid colour index values. Upon selection of a
Colour Map, the resulting Colour Map values shall be valid for the VT's capabilities, or the VT will indicate the
failure in the Select Colour Map response message. Therefore, a monochrome VT maintains two entries in the
Colour Map object, while a 256 colour VT maintains 256 entries in the Colour Map object. The Colour Map
object may have capabilities beyond the VT (e.g. a 256 entry Colour Map object may be uploaded for a
two-colour VT, which will only access indices 0 and 1), but the Colour Map object shall not have fewer colour
indices than the VT capabilities.
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A typical VT implementation defines the default palette as shown in Table A.4. The subscript into this array of
values is the colour index. The Colour Map object provides one level of indirection to the RGB table.
Figure B.14 shows a sample presentation before and after colours 0 and 1 have been reversed by selecting a
Colour Map object with the values [1, 0, ...].

Allowed command:

— none.

1 2 3 4
Y 5 rard

~
0: 0 K P 0! 000000
: 1 P 1 | FAFFFF

: 1
Picture Graphic :
Foreground Colour =0 AN
Background Colour =1
\
Data Mask: 5

Linear Bar Graph:
Colour =0

T 7

Background Colour =1
a) Default colour map

Linear Bar Graph:

Colour =0 0: (0,00,00

1: | FFFFFF

Picture Graphic :
Foreground Colour =0
Background Colour =1

Data Mask:
Background Colour =1

b) Uploaded colour map

VT colour index

|
coroTTTapP

R,G,B value

1
2
3  palette index
4
5  example graphic

Figure B.14 — Colour Map object reverses colours — Example
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Table B.57 — Colour Map object attributes and record format

Attribute . Range or Record I
name AID Type | Size bytes va?ue Byte Description
Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique within the
object pool.
Type [0] Integer 1 =39 3 Object Type = Colour Map
Number of Integer 2 2,16, 256 4-5 Indicates the number of Colour Map entries
colour indexes to follow. Allowable values:
to follow 2 for a VT with graphic type 0 (monochrome)
16 fora VT with graphic type 116 cofour)
256 for a VT with graphic type 2 (256.col¢ur)
Colour Map Integer variable 0 to 255 6-n VT Colour to be shown for VT colourindgx
values
VT graphic type 0:
length = 2 for colourfipdex 0, 1
VT graphic type 1:
length = 16 for Coelour index 0—15
VT graphic type 2:
length =256 for colour index 0-255
B.18 Graphics Context object
The Graphifs Context Object, optionally available in VT Version 4 @nd later, is a bitmap with a canvas apd a
viewport that can be manipulated by the Working Set at runtime.cfhe canvas of the object (the drawing area)

can be chafpged and is remembered by the object even when itis'not physically on the screen. In other wdrds,
as a memory and the pixels of the canvas persist even when the object is removed from| the
display or gnother mask is selected. This allows a Working’Set to do runtime drawing to the VT screen. [This
would be Uyseful for precision farming applications, where, for example, the designer could draw a sWyath

this object

behind the

The memo
Changes tg
defines the
By anchori
efficiently p
runtime.

The conten|
canvas to g

A single G
efficient mag
contained W

oving implement image.

packet.

ithih,a Macro to permit even more efficient updates. Most commands can be carried by one

y required for the object's bitmapped contents can be directly calculated from the canvas gize.

the canvas size are not permitted unless an entirely new object is uploaded. The “viewport”
portion of the canvas that is visible and thus the display size of the VT object (i.e. on a Data Mpsk).
hg the viewport as a child object in the parent mask or container, it is possible to easily [and
an the underlying object contents within the viewport. The size of the viewport can be modifigd at

ts of this object.afe never stored by the Store Version command. Working Sets may copy| the
Picture Graphic.before storing a version of the object pool if it is desired to store what was drayn.

aphics Context command with several sub-commands is defined to allow simple, consistent [and
dification of the contents of the graphics Context. The Graphics Context commands can als¥ be

AN

The current drawing Context, or attributes of the Graphics Context object, are always remembered. Therefore,
it is only necessary to set an attribute once when it is intended to be used more than once (see Figure B.15).
A graphics cursor is defined to indicate the next X/Y location at which to start drawing. Graphics commands
can move the graphics cursor to a new location. Therefore, drawing can be thought of as a set of procedural

commands,

126

as shown in Figure B.15.
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Instructions Graph result

SET FOREGROUND COLOUR (Colour=0 (black))
SET BACKGROUND COLOUR (Colour=1 (white))
SET LINE ATTRIBUTES (object id 6019)

SET FILL ATTRIBUTES (NULL OBJECT ID)

SET GRAPHICS CURSOR (X=0, Y=0)

ERASE RECTANGLE (width=30, height=30)
SET GRAPHICS CURSOR (X=0, Y=0)

DRAW LINE (Xoff=0, Yoff=20)

DRAW LINE (Xoff=20, Yoff=0)

MOVYE GRAPHICS CURSOR (Xoff=-20, Yoff=0)

SET
DR/
DR/
DR/
SET
SET
DR/

The)
pos
rem
affe
obje
256
mer

See

FOREGROUND COLOUR (Colour=12 (red)) 4
AW LINE (Xoff=6, Yoff=-6) A
AW LINE (Xoff=8, Yoff=0) 4
AW LINE (Xoff=6, Yoff=-6) £

GRAPHICS CURSOR (X=0, Y=22)

FONT ATTRIBUTES (object id 2000)

AW TEXT (Transparent, 13, “Graph Example”)

Figure B.15 — Example drawing with Graphics Context object

Graphics Context object has a transparency option, similar to the(Ricture Graphic object. Th
Sible to create graphics “layers” by overlaying two or more Graphics Context Objects. This
pval 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 are cautioned that the Graplk
ct will likely allocate significant memory in the VT (Canvas'Width times Canvas Height or morg
colour VT) and should therefore be used sparingly and kept small to avoid rejection of the
nory constraints.

Tables B.58 and B.59.

1 2 3

N\ \
TR,

f/%ﬂ \

erefore it is
bllows easy
pset without
ics Context
bytes on a
pool due to

Key

1
2
3

picture graphic object
viewport
Graphics Context object (entire graphics context referred to as canvas)

Figure B.16 — Example application of the Graphics Context object and viewport
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Allowed commands:
— Graphics Context command (transport protocol);

— Change Attribute command.

Table B.58 — Graphics Context events

Event Caused by VT behaviour Message
On Change | Change Attribute command If field is visible, refresh. Change Attribute
Attribute response
On Change| [Change Background Colour Fill the object with the background colour Change Background
Background |command Colour response
Colour
Table B.59 — Graphics Context attributes and record format
Attributg AID Type Size Range or Record .
Name bytes Value Byte Description
Object ID Integer 2 0 to 65534 1-2 Object identifier. It 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 Wifth 1 Integer 2 0 to 32767 4-5 Width of the visible viewport in pixels (on the
Data Mask).
Viewport 2 Integer 2 0 to 32767 6—7 Height of the visible viewport in pixels (on|the
Height Data Mask).
Viewport X 3 Integer 2 -32768 8-9 X Position of the upper left corner of the
fo viewport relative to the upper left corner of
+32767 the canvas. The viewport is not constraingd
to the dimensions of the canvas. 0 refers {o
the left-most column of the canvas.
Viewport Y 4 Integer 2 -32768 10-11 Y Position of the upper left corner of the
to viewport relative to the upper left corner of
+32767 the canvas. The viewport is not constraingd
to the dimensions of the canvas. 0 refers {o
the top-most row of the canvas.
Canvas Width [5] Integer 2 0 to 32767 12-13 Width of the canvas in pixels.
Canvas Height [6] Integer 2 0 to 32767 14-15 Height of the canvas in pixels.
Viewport Zopm 7 Float 4 -32,0to 16-19 Viewport magnification (see Table F.1).
+32,0
Graphics 8 Integer 2 -32768 20-21 X Position of the graphics “cursor” relative to
Cursor X to the upper left corner of the canvas. Next pixel
+32767 will be drawn at this location.
Graphics 9 Integer 2 -32768 22-23 Y Position of the graphics “cursor” relative to
Cursor Y to the upper left corner of the canvas. Next pixel
+32767 will be drawn at this location.
Foreground 10 Integer 1 0 to 255 24 Foreground colour to use during drawing
Colour when options bit 1 is TRUE.
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Attribute

Name

AID

Type

Size
bytes

Range or
Value

Record
Byte

Description

Col

Background

our

11

Integer

0 to 255

25

Background colour to use during

when options bit 1 is TRUE. At parsing time,
this object is filled with this background

colour.

Runtime changes to this attribute shall fill this
object, effectively erasing any content.

drawing

Obj

Forft Aftributes

bt

12

Tnteger

Oto
65534,
65535

2021

Object ID of a Font Atfributes Object to use

for drawing text. Can be set to*N
ID if text is not being used!

LL Object

Obj

Ling Attributes

bt

13

Integer

Oto
65534,
65535

28-29

Object ID of a Line Atttibutes Obj

for drawing lines and-borders or NULL Object

ID for line suppression.

bct to use

Fill
Obj

Attributes
bt

14

Integer

Oto
65534,
65535

30-31

Object ID of ia Fill Attributes Obje

filling objects or NULL Object ID for no filling.

Ct to use for

For

mat

15

Integer

Oto2

32

Picture graphic type:

0 = Monochrome; 8 pixels per by
represents a colour palette index

(“White” colour can vary with disglay

hardware.)

1 =4 bit colour; 2 colour pixels pgr byte.

Each nibble (4 bits) represents a
palette index of 0 to 15.

2 = 8 bit colour; 1 colour pixel pef byte. Each

byte represents a colour palette i
255.

See Table A.4.

e. Each bit
of 0 or 1.

colour

hdex of 0 to

Opf

ons

16

Bitmask

Oto3

33

Bit 0: Transparency

0 = Opaque
1 = Transparent. If opaque, all pi

drawn in indicated colour. Backgfound

objects do not show through. If tr:
pixels in the bitmap that have the
transparency colour should show
of the background or objects und
object instead.

Bit 1: Colour

0 = Use Foreground and Backgrg
Colours of this object when drawi

els are
bnsparent,

the colour
erneath this

und
ng.

1 = Use Line Colour, Font Colour

Colour, specified in the Line, Font, and Fill

attributes when drawing.

Bits 2—7 = reserved, set to zero

and Fill

Transparency
Colour

17

Integer

0 to 255

34

Pixels in the bitmap that have this colour

index are transparent (backgroun
through). If opaque, this attribute

d shows
is ignored.
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B.19 Window Mask object

The Window Mask object, available in VT Version 4 and later, is a parent and special mask object that is used
by the VT only in its User-Layout Data Masks. For details, refer to 4.7.1.1. See Tables B.60 and B.61.

If the Window Mask Window Type is free form (type 0), the Working Set shall scale this object, just as any
other object, to the dimensions of the VT's Window Cell. The aspect ratio of a Window Cell is predictable
since there are always 12 window cells (two columns by six rows) on each of the VT's User-Layout Data
Masks which, in turn, are always full mask resolution and square. Therefore, the window Cell Size can be
calculated from the Data Mask size reported by the VT in the Get Hardware response.

Working S¢
objects in th

Working S¢
background
apparent bg
Get Windov
Allowed cg
Chang
Chang
Chang

Chang

ts can participate in the VT's User-Layout Data Masks, if supported, by placing Window~\
e object pool.

t designers should make the Window Mask object transparent. This allows the VT°to set
colour of the entire User-Layout Data Mask so that all Window Mask objects’ have the s

ckground colour. If required, the Working Set can determine the VT's backgrouhd-colour using
Mask Data message.

mmands:

e Background Colour command,;

b Child Location command;

b Child Position command (transport protocol);

b Attribute command.

Table B.60 — Window Mask events

ask

the
hme
the

Child Location

Event Caused by VT behaviour Message

On Show A User-Layout Data Mask | Fill area with the User-Layout Data Mask VT On User-Layout
containing this Window background colour. Draw child objects in the Hide/Show message
Mask object is displayed on-Jorder they are listed in the Window Mask object. |with Show indicate
screen

On Hide A User-Layout DataMask VT On User-LayOL:t
containing this Window Hide/Show message
Mask object is:removed with Hide indicated
from the seréen

On Refresh Any action that causes a Redraw objects in the Window Mask that have
show or hide on a child, become corrupted. —
grandchild, object, etc.

On Change Change Background Colour | If the Window Mask is visible and not Change Background

Background command transparent, fill area with background colour and | Colour response

Colour draw child objects in the order they are listed.

On Change Change Child Location Draw child object at current location in User- Child Location

command Layout mask background colour to erase it.

Refresh Window Mask (to redraw child object or

response

objects).
On Change Change Child Position Draw child object at current location in User- Change Child Position
Child Position command (transport Layout mask background colour to erase it. response
protocol) Refresh Window Mask (to redraw child object or
objects).
On Change Change Attribute command | No action. Change Attribute
Attribute response
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Table B.61 — Window Mask attributes and record format

Attribute
name

AID

Type

Size
bytes

Range or
value

Record
Byte

Description

Object ID

Integer

2

0 to 65534

1-2

Object identifier. It shall be unique within the

object pool.

Type

0]

Integer

=34

Object Type = Window Mask

Width

Integer

1to 2

Width (# of User-Layout Data Mask
columns). Used only if Window Type attribute

a4 = [l \
ISTU(T TCCT OIS I

Height

Integer

1106

Height (# of User-Layout Data Melsk rows).

Used only if Window Typeattribu
Form).

e is 0 (Free

Wi

=

dow Type

Integer

Oto18

Window Type (see B19.1). The ¢
listed here are width x height in w
0 = Free Form

1 =1 xA\Numeric Output Value v
2 =4 x1"Numeric Output Value,
3 =2 x 1 String Output Value

4 =1 x 1 Numeric Input Value wi
5 =1 x 1 Numeric Input Value, ng
6 =1 x 1 String Input Value

7 =1 x 1 Horizontal Linear Bar G
8 =1 x 1 Single Button

9 =1 x 1 Double Button

10 = 2 x 1 Numeric Output Value
11 =2 x 1 Numeric Output Value
12 =2 x 1 String Output Value
13 =2 x 1 Numeric Input Value w
14 = 2 x 1 Numeric Input Value, 1
15 =2 x 1 String Input Value

16 = 2 x 1 Horizontal Linear Bar
17 = 2 x 1 Single Button

18 =2 x 1 Double Button

imensions
indow cells.

ith units
NO units

h units
units

Ffaph

with units

no units

ith units
0 units

Sraph

Bagkground
Colpur

Integer

0 to 255

Background colour.

Options

Integer

Oto3

Option bits:
Bit 0 = Available. If 0 (FALSE) thi

5 window is

not available for use at the prese

ht time,

even thuuyh defired—Fhe-vFshdll not allow

the operator to map it and if alrea
shall blank out the window cell(s)
occupies.

Bit 1 = Transparent. If this bit is 1
background colour attribute shall

dy mapped,
that it

, the
not be used

and the Window shall be transparent.

Bits 2—7 = Reserved, set to zero (0).
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Table B.61 (continued)

Attribute
name

AID

Type

Size
bytes

Range or
value

Record
Byte

Description

Name

Integer

0 to 65534

9-10

Object 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
information and do its own formatting of the
text. The VT shall use this name in its

proprietary mappimygscreen: T e v strathbe

capable of displaying at least 20 charactefs.

Window Titl

14

Integer

Oto
65534,
65535

11-12

Object ID of an Output String objector an
Object Pointer object that points-to"an Oufput
String object that contains the_string that
supplies window title text, Phis attribute shall
be required for window,types above zero.|For
window type zero, this.attribute shall be s¢t
to NULL Object ID-"For window types aboje
zero, the VT may-choose to ignore colour
and font information and do its own
formatting éfithe text.

Window Icop

Integer

0to
65534,
65535

13-14

Object IDof an output object (as specified in
Table A.2) that contains an icon for the
window. The VT may use this when
fermatting window types above type zero pnd
may also use it in the proprietary mapping
screen to represent the window. This
attribute shall only be NULL Object ID if th
window type is zero (0). In all other windo
types, a window icon object shall be

supplied.

< @

Number of
object
references f
follow

o

Integer

0.to0,2

15

The number of objects needed in a Windgw
Mask is variable and dependent upon the
window type. This attribute, though
redundant with the window type attribute,
allows for future expansion of this object
definition and helps with parsing.

If the window type is zero (free form) this
attribute shall be set to zero. For all other
window types, refer to the tables that follow
in B.19.1.

Each attribute that follows is a two-byte
reference to an object ID or NULL Object |D.

Number of
objects to

Integer

0 to 255

16

Number of objects to follow even if zero. |
the Window Type attribute is not zero, this

Child

follow

ATV ULS oTTAIT VO oU T U 20TV UTTniiu UUJU\JL\.
are only necessary if the Window Type is
Free Form (0). Each of these objects is
“contained” in this object. Each object
consists of 6 bytes: two (2) for object ID and
four (4) for location.

Number of
macros to
follow

Integer

0 to 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.
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Attribute Size Range or Record s
name AID Type bytes value Byte Description
Repeat: Integer 2 0 to 65535 | 18+object*2 | Object ID of a required object reference for
{Object ID} the given window type (see B.19.1). List all
objects before listing macros.
Repeat: Integer 2 01065534 | 18 + num [Object ID of an object contained in this object
{Object ID} referenced |(see A.1.3). List all objects before listing
objects*2 | macros.
{X llocation} Signed 2 -32768 20 + num |Relative X location of the top left porner of
integer to referenced |the object (relative to the topieft’¢orner of the
+32767 objects*2 | container object).
{Y Uocation} Signed 2 -32768 22 + num |Relative Y location of the top left porner of
integer to referenced |the object (relative to'the top left gorner of the
+32767 objects*2 | container object).
Repeat: Integer 1 0to 255 18 + num [ (List these after all objects have Qeen listed.)
{Evpnt ID} referen::ed Event ID-of’'event type that causgs this Macro
objects*2 +
. to execute.
num child
objects*6
{M4gcro ID} Integer 1 0 to 255 19 + num\ JMacro ID of the Macro to executq.
referenced
objects*2 +
num child
objects*6

B.19.1 Window Mask Window Type

The| Window Mask Window Type attributeiin the Window Mask, along with the object component r¢ferences in

the pbject, allow the VT to create a uniform look and feel for standardized windows from all Work

ing Sets. In

add|tion, when the Window Mask. Window Type is zero (0 = Free Form) the Working Set may create a

conjpletely customized presentation.

B.19.1.1

When the Window Mask Window Type attribute is 0, the Working Set supplies and positions all g
confained inside the.window. In this case the Working Set has complete control over the look an
wingdlow and the:\/T shall render the Window Mask exactly as specified by the child objects, positi
transparencytattributes of the Window Mask object, and all other formatting attributes.

Free Form Window (0)

hild objects
feel of the
n, size and
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B.19.1.2 1 x 1 Numeric Output Value Window With Units

Window Type

1

Description

This window displays a single numeric output with units of measure in a single
window cell.

Window Designator

Window Icon, Window Title. While both are optional, at least one of these items shall
be displayed by the VT.

Required to be
Displayed

Numeric value and units of measure

Number of Object
References

Object References
(in order)

#1 — Output Number (for the numeric value)

#2 — Output String (for the units of measure)

VT Field Lpengths

Window Title: 11 characters
Window Value: 5 characters (including decimal place if needed)

Window Units: 5 characters

VT Formatting and
Scaling

The VT may format the window as desired, and may<dgnore colour and Font
Attributes in the referenced objects. Field lengthsshall conform to the above
requirements. The VT may scale objects, excluding the Window Icon, if required of
desired.

Working Set
Formatting and
Scaling

The Working Set has no control over formatting or layout. The Working Set shall
scale the Window Icon object accordingto 4.7.15.2.

Example Layout

[ ]

This is an example that shows all components of the window. VT designs control the
formatting-and layout of this window.

B.19.1.3 |1 x 1 Numeri¢c.-Output Value Window, No Units

Window Type 2
Description This window displays a single numeric output with no units of measure in a single
OI window cell.

Window Designator

Window Icon, Window Title. While both are optional, at least one of these items shall
be displayed by the VT.

Required to be
Displayed

Numeric value

Number of Object
References

Object Reference

#1 — Output Number (for the numeric value)
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VT Field Lengths Window Title: 11 characters

Window Value: 11 characters (including decimal place if needed)

VT Formatting and | The VT may format the window as desired, and may ignore colour and Font

Scaling Attributes in the referenced objects. Field length shall conform to the above
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 and scale the Window Icon object according to 4.7.15.2.

Scaling

ElempIe Layout

This is an example that shows all components of the windew. VT designs ¢ontrol the
formatting and layout of this window.

B.19.1.4 1 x 1 String Output Value Window

Window Type 3

Desgcription This window displays a single string'eutput in a single window cell.

Winpdow Designator |Window Icon, Window Title. While both are optional, at least one of these ifems shall
be displayed by the VT.

Reguired to be String Value
Digplayed

Number of Object 1
References

Ob'ect Reference #1 — Output String (for the string value)
VT|Field Lengths Window-Title: 11 characters

Window Value: 11 characters

VT|Formatting and C-{The VT may format the window as desired, and may ignore colour and Font

Scaling Attributes in the referenced object. Field length shall conform to the above
requirements. The VT may scale objects, excluding the Window Icon, if required or
desired.

Warking-Set The Working Set has no control over formatting or layout. The Working Sef shall

Formatting and scale the Window Icon object according to 4.7.15.2.

Scaling

Example Layout

This 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.19.1.5 1 x 1 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 Designator

Window Icon, Window Title. While both are optional, at least one of these items shall
be displayed by the VT.

Required to be

Numeric value and units of measure

Displayed

Number of Object 2

Referenceps

Object References |#1 — Input Number (for the numeric value)
(in order)

#2 — Output String (for the units of measure)

VT Field Lengths

Window Title: 11 characters
Window Value: 5 characters (including decimal place if needed)

Window Units: 5 characters

VT Formatting and
Scaling

The VT may format the window as desired, and may.ignore colour and Font
Attributes in the referenced objects. Field length,shall conform to the above
requirements. The VT may scale objects, excluding the Window Icon, if required of
desired.

Working Set
Formatting and
Scaling

The Working Set has no control over formyatting or layout. The Working Set shall
scale the Window Icon object according-to 4.7.15.2.

Example Layout

[ ]

This is an example that shows all components of the window. VT designs control the

formatting.and‘layout of this window.

B.19.1.6 |1 x 1 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
(1 window cell.

Window Designator

Window Icon, Window Title. While both are optional, at least one of these items shall
be displayed by the VT.

Required to be
Displayed

Numeric value

Number of Object
References

Object Reference

#1 — Input Number (for the numeric value)

VT Field Lengths

Window Title: 11 characters

Window Value: 11 characters (including decimal place if needed)
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VT Formatting and
Scaling

Attributes in the referenced objects. Field length shall conform to the above

desired.

The VT may format the window as desired, and may ignore colour and Font

requirements. The VT may scale objects, excluding the Window Icon, if required or

Working Set
Formatting and
Scaling

scale the Window Icon object according to 4.7.15.2.

The Working Set has no control over formatting or layout. The Working Set shall

Example Layout

formatting and layout of this window.

This is an example that shows all components of the window. VT designs ¢ontrol the

B.19.1.7 1 x 1 String Input Value Window

Window Type

6

Desgcription

This window displays a single string inputdnya single window cell.

Window Designator

Window Icon, Window Title. While both.are optional, at least one of these ifems shall

be displayed by the VT.

Reguired to be
Digplayed

String Value

Number of Object
References

Ob!ect Reference

#1 — Input String,object (for the string value)

VT(Field Lengths

Window Title:(_ A1 characters

Window Yalue: 11 characters

VT|Formatting and
Scaling

The VT-may format the window as desired, and may ignore colour and Fonjt
Attributes in the referenced objects. Field length shall conform to the abov¢

requirements. The VT may scale objects, excluding the Window Icon, if required or

désired.

Warking Set
Formatting and
ScTHng

The Working Set has no control over formatting or layout. The Working Sef shall

scale the Window Icon object according to 4.7.15.2.

ElempIe Layout

This 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.19.1.8 1 x 1 Horizontal Linear Bar graph Window
Window Type 7
Description This window displays a single horizontal linear bar graph in a single window cell.

Window Designator

Window Icon, Window Title. While both are optional, at least one of these items shall
be displayed by the VT.

Required to be
Displayed

Bar Graph

Number c;EOb]"Ett
Referenc

Object Reference

#1 — Linear Bar Graph

VT Field Lpngths

Window Title: 11 characters

VT Formatting and
Scaling

The VT may format the window as desired, and may ignore colour’and Font
Attributes in the referenced objects. Field length shall conform te the above
requirements. The VT may scale objects, excluding the Window Icon, if required of
desired.

Working Set
Formatting and
Scaling

The Working Set has no control over formatting or layout: The Working Set shall
scale the Window Icon object according to 4.7.15.2<The Working Set shall supply
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

E—

This is an example that shows-all components of the window. VT designs control the
formatting and layout of.this window.

B.19.1.9 |1 x 1 Single Button Window
Window Type 8
Descriptioln This window displays a single Button Object in a single window cell.

Window DLesignator

Window Icon, Window Title. While both are optional, at least one of these items shall
be displayed by the VT.

Required {o be One Button

Displayed

Number of-Object 1

References

Object Reference #1 — Button

VT Field Lengths Window Title: 11 characters

VT Formatting and
Scaling

The VT design is free to format the window as desired, and may ignore colour and
Font Attributes in the referenced Button Object. Field length requirements 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.
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Working Set
Formatting and
Scaling

The Working Set has no control over formatting or layout. The Working Set shall
scale the Window Icon object according to 4.7.15.2. The Working Set 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 factors are
different.

Example-Layeout

This is an example that shows all components of the windowZVT designs ¢ontrol the

formatting and layout of this window.

B.11).1.10 1 x 1 Double Button Window

Wi‘1dow Type

9

Desgcription

This window displays two Button Objectsiin.a single window cell.

Window Designator

Window Icon, Window Title. While both are optional, at least one of these ifems shall
be displayed by the VT.

Reguired to be
Digplayed

Two Buttons

Number of Object
References

Object References
(in lorder)

#1 — Button (for.the left side button)
#2 — Button (for the right side button)

VT|Field Lengths

Window Jitle: 11 characters

VTlFormatting and
Scaling

The ¥ T design is free to format the window as desired, and may ignore colour and
Font Attributes in the referenced Button Objects. Field length requirementg above
shall be met. The VT is free to scale objects, excluding the Window Icon, iff needed or
desired but in the case of the Button Objects shall only maintain or increasg their size
to avoid clipping child objects.

Warking Set
Formattingand
Scaling

shall
also scale

The Working Set has no control over formatting or layout. The Working Se
scale the Window Icon object according to 4.7.15.2. The Working Set shal
the Button Objects and their children according to these equations:

Button Width = Window Cell Width x 30 % (rounded down)

Rk I - Y AL ] =S | I I - Y 020/ [ 1 ol AN
DULUIT TTTIYrit = vvirTduUwW LTI TTCIYIIt Ao 7 70 (TOUUTTUTU UOUWIT)

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 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.19.1.11 2 x 1 Numeric Output Value Window With Units

Window Type 10

Description This window displays a single numeric output with units of measure in two horizontal
window cells.

Window Designator |Window Icon, Window Title. While both together are optional, at least one of these
items shall be displayed by the VT.

Required to be Numeric value and units of measure
Displayed

Number of Object 2

Referenceps

Object References |#1 — Output Number (for the numeric value)

(in order) #2 — Output String (for the units of measure)

VT Field Lengths Window Title: 20 characters
Window Value: 10 characters (including decimal place if needed)

Window Units: 9 characters

VT Formatting and |The VT may format the window as desired, and may.gnore colour and Font

Scaling Attributes in the referenced objects. Field length,shall conform to the above
requirements. The VT may scale objects, excluding the Window Icon, if required of
desired.

Working Set The Working Set has no control over formyatting or layout. The Working Set shall

Formatting and scale the Window Icon object according-to 4.7.15.2.

Scaling

Example Layout

This is an example*only and shows all components of the window. VT designs control
the formatting and layout of this window.

B.19.1.12 |2 x 1 Numeric.Qutput Value Window, No Units

Window Type 11
Description This window displays a single numeric output with no units of measure in a single
(1 window cell.
Window Desigrator—Hi i e forTat:
items shall be displayed by the VT.
Required to be Numeric value
Displayed
Number of Object 1
References

Object Reference #1 — Output Number (for the numeric value)
VT Field Lengths Window Title: 20 characters

Window Value: 20 characters (including decimal place if needed)
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VT Formatting and
Scaling

The VT may format the window as desired, and may ignore colour and Font
Attributes in the referenced objects. Field length shall conform to the above

requirements. The VT may scale objects, excluding the Window Icon, if required or

desired.

Working Set
Formatting and
Scaling

The Working Set has no control over formatting or layout. The Working Set shall

scale the Window Icon object according to 4.7.15.2.

Example Layout

This is an example only and shows all components of the window..\VT designs control

the formatting and layout of this window.

B.19.1.13 2 x 1 String Output Value Window

Wi11dow Type

12

De{scription

This window displays a single string outputiinva single window cell.

Wi‘1dow Designator

Window Icon, Window Title. While both together are optional, at least one pf these

items shall be displayed by the VT.

Reguired to be String Value
Digplayed

Number of Object 1
References

Ob'ect Reference

#1 — Output Stringl(for the string value)

VT|Field Lengths

Window Title:( 20 characters

Window Valué: 20 characters

VT |[Formatting and
Scaling

The WTumay format the window as desired, and may ignore colour and Forjt
Attributes in the referenced objects. Field length shall conform to the abov¢

regquirements. The VT may scale objects, excluding the Window Icon, if required or

desired.

Wdrking Set
Formatting and
Sc?ﬁng

The Working Set has no control over formatting or layout. The Working Sef shall

scale the Window Icon object according to 4.7.15.2.

ElempIe Layout

This is an example only and shows all components of the window. VT designs control

the formatting and layout of this window.

© 1SO 2010 — All rights reserved

141


https://standardsiso.com/api/?name=4758b2bc69694a95f6400124937951d4

ISO 11783-6:2010(E)

B.19.1.14 2 x 1 Numeric Input Value Window With Units

Window Type 13
Description This window displays a single numeric input with units of measure in a single window
cell.

Window Designator |Window Icon, Window Title. While both together are optional, at least one of these
items shall be displayed by the VT.

Required to be Numeric value and units of measure
Displayed

Number of Object 2

Referenceps

Object References |#1 — Input Number (for the numeric value)

(in order) #2 — Output String (for the units of measure)

VT Field Lengths Window Title: 20 characters

Window Value: 10 characters (including decimal place if needed)

Window Units: 9 characters

VT Formatting and |The VT may format the window as desired, and may.gnore colour and Font

Scaling Attributes in the referenced objects. Field length,shall conform to the above
requirements. The VT may scale objects, excluding the Window Icon, if required of
desired.

Working Set The Working Set has no control over formyatting or layout. The Working Set shall

Formatting and scale the Window Icon object according-to 4.7.15.2.

Scaling

Example Layout

This is an example*only and shows all components of the window. VT designs control
the formatting and layout of this window.

B.19.1.15 |2 x 1 NumericAnput Value Window, No Units

Window Type 14
Description This window displays a single numeric input with no units of measure in a single
(1 window cell.
Window Desigrator—Hi i e forTat:
items shall be displayed by the VT.
Required to be Numeric Value
Displayed
Number of Object 1
References

Object Reference #1 — Input Number (for the numeric value)
VT Field Lengths Window Title: 20 characters

Window Value: 20 characters (including decimal place if needed)
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VT Formatting and
Scaling

The VT may format the window as desired, and may ignore colour and Font
Attributes in the referenced objects. Field length shall conform to the above

requirements. The VT may scale objects, excluding the Window Icon, if required or

desired.

Working Set
Formatting and
Scaling

The Working Set has no control over formatting or layout. The Working Set
scale the Window Icon object according to 4.7.15.2.

shall

Example Layout

This is an example only and shows all components of the window..\VT desig
the formatting and layout of this window.

ns control

B.19.1.16 2 x 1 String Input Value Window

Wi11dow Type

15

De{scription

This window displays a single string inputima single window cell.

Wi‘1dow Designator

Window Icon, Window Title. While both, together are optional, at least one

pf these

items shall be displayed by the VT.
Reguired to be String Value
Diqplayed
Wi"ndow Value Type |Input String object
Number of Object 1
References

Ob'ect Reference

#1 — Input Stfing object (for the string value)

VT|Field Lengths

Window Title:

Window-Value: 20 characters

20 characters

VT|Formatting and |The)VT may format the window as desired, and may ignore colour and Font

Scaling Attributes in the referenced objects. Field length shall conform to the above
requirements. The VT may scale objects, excluding the Window Icon, if required or
desired.

Wdrking Set The Working Set has no control over formatting or layout. The Working Sef shall

Formatting-and scale the Window Icon object according to 4.7.15.2.

ScTHng

Ex*mple Layout

This is an example only and shows all components of the window. VT desig
the formatting and layout of this window.

ns control
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B.19.1.17 2 x 1 Horizontal Linear Bar graph Window

Window Type

16

Description

This window displays a single horizontal linear bar graph in a single window cell.

Window Designator

Window Icon, Window Title. While both together are optional, at least one of these
items shall be displayed by the VT.

Required to be
Displayed

Bar Value

Number c;EOb]"Ett
Referenc

Object Reference

#1 — Linear Bar Graph

VT Field Lpngths

Window Title: 20 characters

VT Formatting and
Scaling

The VT may format the window as desired, and may ignore colour’and Font
Attributes in the referenced objects. Field length shall conform te the above
requirements. The VT may scale objects, excluding the Window Icon, if required of
desired.

Working Set
Formatting and
Scaling

The Working Set has no control over formatting or layout: The Working Set shall

scale the Window Icon object according to 4.7.15.2<The Working Set shall supply
linear bar graph object in the horizontal position,-The bar graph may grow in either
direction but left to right is recommended.

[

Example Layout

|
N

This is an example only and‘shows all components of the window. VT designs control
the formatting and layout of:this window.

B.19.1.18 |2 x 1 Single Button Window

Window Type

17

Descri pti0|n

This window displays a single Button Object in a single window cell.

Window Dlesignator

Window Icon, Window Title. While both together are optional, at least one of these
items shall be displayed by the VT.

Required {o be One Button
Displayed

Number of Object 1
References

Object Reference #1 — Button

VT Field Lengths

Window Title: 20 characters

VT Formatting and
Scaling

The VT design is free to format the window as desired, and may ignore colour and
Font Attributes in the referenced Button Object. Field length requirements 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.
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Working Set
Formatting and
Scaling

The Working Set has no control over formatting or layout. The Working Set shall
scale the Window Icon object according to 4.7.15.2. The Working Set 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 scale factors are different.

Example Layout

This is an example only and shows all components of the window. VT designs control
the formatting and layout of this window.

B.19.1.19 2 x 1 Double Button Window

Window Type

18

Desgcription

This window displays two Button Objectsiyin.a single window cell.

Window Designator

Window Icon, Window Title. While ,both together are optional, at least ofe of these
items shall be displayed by the VT.

Reguired to be
Digplayed

Two Buttons

Number of Object
References

Object References
(in ’order)

#1 — Button (for.the left side button)
#2 — Button (for the right side button)

VT|Field Lengths

Window Title:” 20 characters

VTlFormatting and
Scaling

The ¥T-design is free to format the window as desired, and may ignore |colour and
Font Attributes in the referenced Button Objects. Field length requirements 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 Objects shall only maintain or increage their size
to avoid clipping child objects.

Wdrking Set
Formattingand
Scaling

The Working Set has no control over formatting or layout. The Working Set shall
scale the Window Icon object according to 4.7.15.2. The Working Set shal| 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 Layout

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.20 Key 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 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

NULL Object ID. See Tables B.62 and B.63.

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 Sgts can participate in the VT's User-Layout Soft Key Mask, if supported, by placing Key~Gfoup
objects in the object pool.
Working S¢t designers should make the Key Group object transparent. This allows thé’ VT to set|the
background colour of each child Key Object so that all Keys have the same background colour. If required| the
Working Sett can determine the VT's background colour using the Get Window Mask Data message.
Object Poirfter objects pointing to NULL Object ID reserve a Key position (the remaining Keys do not njove
up).
Pointers to NULL Object ID reserve a Key Object position (the remaining Kkey. Objects do not move up and the
trailing Key|Object can be navigated to.
Allowed cgmmands:
— Changg Attribute command.
Table B.62 — Key-Group events

Even Caused by VT behaviour Message
On Changg Change Attribute command Modify attributes of this object. Change Attribute
Attribute response

146
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Table B.63 — Key Group attributes and record format

Attribute

name

AID

Type

Size
bytes

Range or
value

Record
Byte

Description

Object ID

Integer

2

0 to 65534

1-2

Object identifier. It shall be unique
object pool.

within the

Typ

e

0]

Integer

=35

Object type = Key Group

Opt

ions

Integer

Oto3

Option bits:

Bit 0 = Available. If 0 (FALSE). this object is

not available for use at the presenf time, even
though defined. The VT shall hotgllow the
operator to map it and, if already nhapped,
shall blank out the key e¢ell(s) that |t occupies.

Bit 1 = Transparent.,If this bit is 1, the VT shall

ignore the background colour attri
child Key Objects and shall set thq
background.colour as desired.

Bits 2—7-=)Reserved, set to zero ((

ute in all

).

Nar

he

Integer

0 to 65534

Object'ID of an Output String obje
Object Pointer object that points td
String object that contains the strir]
a proper name to this object. The
choose to ignore colour and font in
and do its own formatting of the te
shall use this name in its proprieta
screen. The VT shall be capable o
at least 20 characters.

bt or an

an Output
g that gives
T may
formation

t. The VT
[y mapping
f displaying

Key

Group Icon

Integer

0o
65534,
65535

Object ID of an output object (as s
Table A.2) that contains an option
the key group. The VT may use th
proprietary mapping screen to rep
key group.

It is recommended that a transpars
background not be used for object|
objects can appear on a proprietaf
screen where the background cold
unknown by the designer.

becified in
| icon for
s in the

esent the

bnt

5, as these
y mapping
ur is

Nur
objd
follg

hber of
bCts to
w

Integer

1t04

Number of Key or Object Pointer g
follow. After dereferencing pointer
be a maximum of four Key Objectg
Group object.

bjects to
, there shall
per Key

Nur
ma
follg

hber of
ros‘to
W

Integer

0 to 255

10

Number of Macro references inclu
zero. Each Macro reference consi
2 bytes: one for event ID and one

ed even if
ts of
or Macro

D). vvnenever e indicated everit
associated Macro is executed.

ccurs, the

Repeat:
{Object ID}

Integer

0 to 65534

11+object®
2

Object ID of a Key Object contained in this
Key Group (see A.1.3). List all objects before

listing macros.

Repeat:
{Event ID}

Integer

0 to 255

11+(No.
objects
*2)...

(List these after all objects have been listed.)

Event ID of event type that causes this Macro

to execute.

{Macro ID}

Integer

0 to 255

12+(No.
objects
*2)...

Macro ID of the Macro to execute.
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B.21 Object Label Reference List object

The Object Label Reference List object, available in VT Version 4 and later, provides a mechanism to assign a
String Variable and/or a graphical designator as a label to other objects. An Object Pool shall not contain more
than one Object Label Reference List object. See Table B.64.

An object label is only intended for use by the VT in various proprietary screens and popup messages or
editors, and is recommended for use in new Working Set designs. Object Labels are useful in two specific
cases, though not limited to these two.

— Itis recammended that Working Set designs provide an object label with a text name for the Working Set

object.[This text may be used by the VT to identify the Working Set in proprietary screens and alarms|(e.g.
a comrmunication alarm).

— It is re¢commended that Working Set designs provide an Object Label for all input objects\(Since pgpup

editor yindows in the VT may cover the focused input object, it is also recommended, that VT desjgns
the Object Label in the popup editor window so that the operator can recall what'is being ed|ted.
An example of such a label could be “Section 1 Width (metres)” and/or an appropriate ‘designator graghic.

display

Strings in ekcess of 32 characters may be clipped to 32 characters by the VT. Referenced designator graphics
in a Soft Key designator area (see 4.5.2). The referenced designator‘object may contain objects
Object Label graphic representation (see Table A.2). It is not possible to assign more than [one
label to an pbject. When an Object ID of an object to label appears more~than one time in the Object Label
Reference Llist, the Object Pool shall be rejected. When an object is use@das a label, and this object also has a

shall fit with
as listed in

label, this Igtter label shall not be displayed.

Allowed cd

mmands:

— Chang¢ Object Label command.

Table B.64 — Object Label Referénce List attributes and record format

Attributg Size Range or | Record -
name AID Type bytes value Byte Description

Object ID Integer 2 0 to 65534 1-2 Object identifier. It shall be unique within the
object pool.

Type [0] Integer 1 =40 3 Object Type = Object Label Reference List

Number of [1] Integer 2 0 to 65535 4-5 Number of labelled objects to follow. One

Labelled labelled object consumes 7 bytes.

objects

Repeat: Integer 2 0 to 65534 6-7.. Object ID of object to label.

{Object ID}

{String Varigble Integer 2 0 to 65535 8-9. Object ID of a String Variable object that

reference} contains the label string or FFFF 4 if no text is
Suppited

{Font type} Integer 1 0to 255 10.. Font type (See Annex L) (ignored if String
Variable object reference is NULL Object ID or
the string contains a WideString (See
4.6.16.6).

{Graphical Integer 2 0to 65535 11-12.. |Object ID of an object to be used as a graphic

reference} representation of the object label or FFFF g if
no designator supplied. When the VT draws
this object it shall be clipped to the size of a
Soft Key designator.
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Annex C
(normative)

Object transport protocol

C.1 Virtual terminal messages and object transfer
Twq PGNs are reserved for the VT message protocol, as follows.
a) |VT to ECU

Transmission repetition rate: As required

Data length: 8 bytes

Data page field: 0

PDU format field: 230

PDU specific field: Destination address

Default priority: 7

Parameter group number: 58880 (00E600¢)
b) |[ECU to VT

Transmission repetition rate: As required

Data length: 8 bytes

Data page field: 0

PDU format field: 231

PDU specific field: Destination address

Default priority: 7

Parameter group number: 59136 (00E7004¢)
Before a Working Set Master builds an object pool in a VT, it may obtain information abo
capgbilities by using the Get Technical Data messages. Annex D defines messages using the abo
obtgin information about the~\V/T’s characteristics and thus allow each Working Set Master to g
objgct pool to meet the VT's capabilities.
Annex E defines messages for storing an object pool in a VT non-volatile memory for loading ir
opefating read/write ' meémory on power up. This transfer can be via PC Cards, or diagnostic or p
tools.
A Working.Set's object pool shall be transferred into the VT's memory by some means. This could

card

, hardzstorage in the VT's firmware or indirectly via an ISO 11783 network.

it the VT's
ve PGNs to
onfigure its

to the VT's
ogramming

be by data

C.2 Building object pools

C.2

.1 General

This clause specifies the transfer of the object pool via an 1ISO 11783 network. The PGNs listed above are
used to transfer the object pool to the VT utilizing the transport protocol specified in 1ISO 11783-3 and the
extended transport protocol specified in Annex K. Destination-specific messages shall be used and
connection management shall be implemented. Extended transport protocol is required to permit transfers of
up to 117 Mbytes.
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The object pool is considered as one large block of data with each object and its attributes making up a single
variable length record, as shown in Figure C.1. If the total size of this transfer exceeds the 1 785 byte limit of
normal transport protocol, the extended transport protocol shall be used (see Annex K). The VT design shall

be able to s

upport 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, the new object will be considered as 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

significant

Object No.
Object No.
Object No.

The Workir
connected.
then alterin
and error di
the object p

C.2.2 Obj
The followir]

The W
messa
which

Master

a)

The W
to mo
handsH
Workin
while 0

The fol

1)

c)

Th
Th

Sending an invalid pool with objects or macros that do not parse properly (e.g. invalid colours)

splays at the VT, and could cause the VT to ignore those gbjécts or macros with errors or to de
ool from volatile storage and suspend the Working Set.

pct pool transfer procedure

g procedure is used to transfer an object pool\
prking Set Master shall determine if the VT has available memory by transmitting a Get Men
e (see D.2). The VT shall acknowledge this message with a Get Memory response (see D.3).
bre designed to do so may use this request to allocate memory for the pool. The Working
shall check the error codes returned. If no error is reported, the Working Set Master may procs
prking Set Master uses the transport protocol or extended transport protocol or both (see Anne
e the object pool to~the VT using the object pool transfer message (see C.2.3). No
aking, error checking-and retransmission, in accordance with ISO 11783-3, shall be implemern
ther object pools are being loaded and that this could continue for a significant amount of time.

owing goverhs the transfer of the object pool:

e Working Set Master may send several TP or ETP sessions or both to transfer the entire
is"can be required depending on the size of buffers designed into the Working Set Master.

yte first).
[ Object ID Type Attributes and data
D Object ID Type Attributes and data
B Object ID Type Attributes and data
Figure C.1 — Object pool variable length record format
g Set Master shall transfer a “clean” object pool, adjusted accordingly for the VT hardware

and

j those objects later with change commands is not permitted; since this can cause parsing efrors

lete

nory
VTs
Set
ed.

X K)
mal
ted.

g Set designers should recognize that the VT can send CTS with number of packets set to zerg (0)

00l.
Any

fora-th. Eod of Obioat D Qe H at Aol

/or

nu

Baor-aof-cacciaopna-—aavw—hbae-cani-hb. [ PSPy D o
TOCT U STS30TTSTay DT ST OTTOTCtNC U UT DOJCOrT DO i SSayg 1S ST IvIiaTtrPpTre— T at

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)
or

3)

the VT

150

ETP.

Transfer sessions containing no object records are not permitted.

to indicate that the object pool is now complete and ready for use.

Object records in each session shall be complete and shall not be “split” between sessions of TP

Upon completion, the Working Set Master shall transmit an End of Object Pool message (see C.2.4) to
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e) When the VT receives the End of Object Pool message, it shall set the “parsing” bit in the VT Status
message to 1 until it has finished parsing the object pool and sends the End of Object Pool response.

f)  After sending the End of Object Pool message, the Working Set Master shall wait for an End of Object
Pool response. If the End of Object Pool response is not received by the Working Set Master, then it shall
assume that the End of Object Pool message was not received by the VT. Under these conditions the
Working Set Master may retry the End of Object Pool message up to three times before it assumes an
unexpected shutdown of the VT after which the Working Set Master shall obey the requirements of 4.6.6.
The Working Set Master shall wait for the End of Object Pool response message until three consecutive
VT Status messages have been received where the “parsing” bit is set to 0. At that time, if the End of
Object Pool response message has not been received by the Working Set Master, then it shall assume
that the End of Object Pool message was not received by the V. Three messages are-whited for, to
avoid race conditions created by a VT Status message that could already be in a transmit| queue and
which does not correctly identify the parsing state.

g) |Commands are sent from a Working Set to the VT using the PGNs specified in this’annex. Oply Working
Set Masters (not Members) are allowed to send any of the commands specified in this pnnex. The
originating master shall wait for a response before sending another of these cemmands.

C.2|3 Object pool transfer message (transport protocol)

Thelfollowing message is sent by a Working Set Master to transfer part'of an object pool to the VT
Transmission repetition rate: As required
Data length: Variable
Parameter group number: ECU to VT, destination-specific
Byte 1 VT function = 174,

Bits 7-4 0001 Command Object Pool Transtr
Bits 3-0 0001 Parameter Object Pool Transfer
Bytes 2-n Qbject pool records (see Figure C.1)

C.2l4 End of Object Pool message

Thel following message is sent bysa Working Set Master to indicate that the object pool is complete and ready

for bse. It is sent after the initial-object pool definition and also after any object is redefined or added to the

poo| during operation.
Transmission repetition rate: Upon completion of object pool transfer
Data length: 8 bytes
Parameter greup number: ECU to VT, destination-specific
Byte VT function = 184,
Bits 7-4 0001 Command Object Pool Transfer
Bits 3-0 0010 Parameter Object Pool Ready
Bytes—2-8 Reserved-transmit-asHg
C.2.5 End of Object Pool response

This message is sent by the VT to a Working Set Master to acknowledge the End of Object Pool message.
When the VT replies with an error of any type, the VT should delete the object pool from volatile memory
storage and inform the operator by an alarm type method of the suspension of the Working Set and indicate
the reason for the deletion. On reception of this message, the responsible ECU(s) should enter a fail-safe
operation mode providing a safe shutdown procedure of the whole device.

As a VT can take a long time to parse a pool, the End of Object Pool response shall be delayed until this
activity is completed. The VT Status message shall reflect the current state of the VT (is busy parsing a pool).
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Transmission repetition rate: In response to End of Object Pool message

Data length: 8 bytes

Parameter group number: VT to ECU, destination-specific

Byte 1 VT function = 184,

Bits 74 0001 Command Object Pool Transfer
Bits 3—0 0010 Parameter Object Pool Ready

Byte 2 Error Codes (0 = no errors)
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, transmitted as 0 (zero)
Bit 4 = 1 = any other error
Bit 5-7 = Reserved, transmitted as 0 (zero)

Bytes | 3,4 Parent Object ID of faulty object, transmit as NULL @bject ID
there are no object pool errors

Bytes | 5,6 Object ID of faulty object, transmit as NULL object ID if there
no object pool errors

Byte |7 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 object)
Bit 2 = 1 = any other error
Bit 3 = 1 = object pool was deleted from volatile memory
Bit 4-7 = Reserved, trapsmitted as 0 (zero)

Byte |8 Reserved, transmit as FEyg

C.2.6 Updating pools at runtime

If the Working Set needs to modify an object such that theZlength of the object will change (e.g. changing

length of a|string, adding/deleting macros or child objects), then the Working Set shall update its pog¢l at

runtime. Ngw objects can also be added to the object'pool with this procedure. This is accomplished by u

the same messages and procedures used to uplogd-the pool at initialization as follows.

a) The Wprking Set Master shall determine“if the VT has available memory by transmitting a Get Mer
message (see D.2). The Memory Required parameter shall be based on the size of this update to
pool, apd not on the size of the original pool plus the update. The VT acknowledges this message w
Get Mgmory response (see D.3). The Working Set Master shall check the error codes returned. If no ¢
is repofted, the Working Set Master may proceed.

b) The Wprking Set Masteruses extended transport protocol, or transport protocol, to move the objec
objectd to the VT. Nermal handshaking, error checking and retransmission, in accordance with Anng
and ISQ 11783-3, shall be implemented [see C.2.2 b)].

c) Upon qompletion, the Working Set Master shall transmit an End of Object Pool message (see C.2.4
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 (Sse€ C.Z2.5).

Only those objects that need to be changed should be transmitted during the update; all other objects will
remain in VT memory following the update.

In the case of errors in the update to the object pool, the VT indicates the errors with the End of Object Pool
response. The VT deletes the entire object pool from volatile memory (including the object pool as it existed
prior to the object pool update), and informs the operator by an alarm type method of the suspension of the
Working Set and indicates the reason for the deletion. On reception of this message, the responsible ECU(s)
shall behave as described (see C.2.5) when an End of Object Pool response is received, indicating errors in

the object p

152

ool.
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The VT shall handle commands and macros from a Working Set even while that Working Set is updating its
object pool.

A pool update can take several seconds or even minutes and if, for example, the operator presses a Soft Key
while the pool update is running, then the VT shall execute macros triggered and commands sent from that
Working Set.

The VT shall keep the new/updated objects separate from the original pool, until reception of the End of
Object Pool message. The objects shall be merged into the original pool before the VT sends the End of
Object Pool response. Working Set designers shall be aware that behaviour is unpredictable for commands
acting on the new/updated objects if these commands are sent after the End of Object Pool message and
befgre reception of the End of Object Pool response. Such commands will be applied to either|the original
poo| or the updated pool. Changes to objects shall take effect immediately.

It isjrecommended that Working Sets not transmit commands which act upon these new;ebjects yntil the End
of gbject Pool response is received from the VT.

Chgnges to objects should utilize commands given in Annex F whenever possible' rather than performing a
poo| update due to the processing time of the pool update process (e.g. Change Size command performs
faster than reloading an object with a new size).
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Annex D
(normative)

Technical data messages

D.1 General

The technic
data by the
are not allo

The VT sha

D.2 Get Memory message
The Get Memory message allows the Working Set to determine if the, VT is out of memory and
determines|the VT version.
Transnpission repetition rate: On request
Data length: 8 bytes
Paramgter group number: ECU to VT, destination-specific
Byte |1 VT function = 192,
Bits 7-4 1100 Command Get Technical Data
Bits 3-0 0000 Parametép Get Memory
Byte |2 Reserved, transmit as FF g
Bytes | 3-6 Memory Required Number of bytes in the object pool
Bytes | 7,8 Reserved, transmit as FF g
In Version 3 and prior VTs, the “Memory~Required” parameter represents the number of bytes in the of

pool to be t
the sum of
Context ob
follows:

SIZE =

Where

al data messages are used to request the characteristics of the VT. They consist of the reques
Working Set and the response by the VT. These messages are not part of the objectypools
ved in macros. Working Set masters or members may send any command specified in-this ann

[l respond to these commands even if the requesting ECU is not part of a Working_Set.

ransferred. In Version 4 andater VTs, the “memory required” parameter shall be calculated u
the number of bytes in“the object pool to be transferred and the estimated storage of all Grap
ects. The storage. Space required for a single Graphics Context object shall be estimateg

( (Width in piXels / bit depth) [rounded up to nearest byte] ) * height in pixels

Bit dep

t for
and

Also

ject
5ing
hics
as

fH.monochrome VT =8

Bit depth 16 colour VT =4

Bit depth 256 colour VT =1

For more details on the use of the Memory Required parameter, see C.2.2 and C.2.6.

The Working Set should send the Get Memory message with Memory Required = 0 in order to receive the
response indicating the VT version number. This information may be used to calculate the actual size of the
pool to be transferred. The VT should not allocate any storage for this request.
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If the VT responds with status code one (1), the Working Set Master shall not transmit its object pool.

Transmission repetition rate:
Data length:
Parameter group number:

In Response to Get Memory message
8 bytes
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
Byte 3
Bytes 4-8

D.4 Get Number of Soft Keys message

The edition of ISO 11783-6 that this VT meets
0 = Hannover Agritechnica 2001 limited feature'set
1 = The version of the FDIS (Final Draft Intefhationgl Standard)
2 = IS Version ISO 11783-6:2004(E), FirstEdition, 2004-06-15
3 = IS Version ISO 11783-6:2010(E), Second Editiop,
[ISO 11783-6:2004(E) and features.specifically notgd with
Version 3 reference]
4 = 1S Version ISO 11783-6:2010(E), Second Edition
(this document in its entirety)
Status
0 = There can be enough memory.!)
1 = There is not endugh memory available. Do nof transmit
Object Pool.
Reserved, transmit as FF g

The| Get Number of Soft Keys message supplies\the Working Set with 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.

Transmission repetition rate:
Data length:
Parameter group number:

Byte 1 VT function =194,
Bits 7-4 1100
Bits 3-0 ~0010

Bytes 2-8

D.§ Get Number of Soft Keys response

Transmission repetition rate:
Data'length:
Rarameter group number:

On request
8 bytes
ECU to VT, destination-specific

Command
Parameter
Reserved, transmit as FF g

Get Technical Data
Get Number Of Soft Keys

In response to Get Number of Soft Keys message
8 bytes
VT to ECU, destination-specific

Byte 1 VT function = 194,,
Bits 7-4 1100
Bits 3-0 0010

Command Get Technical Data
Parameter Get Number Of Soft Keys
Response

1) Because there is overhead associated with object storage, it is impossible to predict whether there is enough memory

available.
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Byte 2 Navigation Soft Keys
Bytes 34

Byte 5 X Dots

Byte 6 Y Dots

Byte 7 Virtual Soft Keys
Byte 8 Physical Soft Keys

Version 3 and Prior: Reserved, transmit as FF 4

Version 4 and Later: The number of Physical Soft Keys that

are used by the VT for navigation among the Virtual Soft
Keys.
Reserved, transmit as FF ¢
Number of pixels on the X axis for a Soft Key descriptor
Number of pixels on the Y axis for a Soft Key descriptor
Number of possible virtual Soft Keys in a Soft Key Mask
Version 3 and Prior: 6 to 64 (inclusive)
Version 4 and Later: 64
Number of Physical Soft Keys

D.6 Gelt Text Font Data message

The Get Te

attributes and colour capabilities.

xt Font Data message provides the Working Set with the characteristics of fonts, type sizes,

Transnjpission repetition rate: On request

Data lgnhgth: 8 bytes

Paramgter group number: ECU to VT, destination-specific

Byte |1 VT function = 195,
Bits 7-4 1100 Command Get Technical Data
Bits 3-0 0011 Parameter Get Text Font Data

Bytes | 2-8 Reserved, transmit as FFyg

D.7 Get Text Font Data response

Transnjpission repetition rate:

In response to-Get Text Font Data message

ype

Data lgngth: 8 bytes

Paramgter 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 Respon

Bytes | 2-5 Reserved, transmit as FF ¢

Byte |6 Small font sizes (Values are width by heigh
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 x 32
0100 0000 Font 32 x 32
1000 0000 Not used

Byte 7z 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 Not used
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Byte 8 Type attribute Supported font styles

0000 0000 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 and
styles set by bits 0-3

0100 0000 Flash both the background
and the foreground between
Hidden and styles_det by
bits 0—4

1000 0000 Proportional-fent rehdering
supported:(Version|4 and
later VTs)

D.§ Get Hardware message

The| Get Hardware message informs the Working Set as to 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
Bytes 2-8 Reserved, transmit as FF g4

D.9 Get Hardware response

Transmission repetition rate: In response to Get Hardware message
Data length: 8 bytes
Parameter group number: VT to ECU, destination-specific

Byte 1 VT function =199,

Bits 7-4 1400 Command Get Technical Data
Bits 3-0 <0411 Parameter Get Hardware Response
Byte 2 Boot\time Maximum number of seconds from a power cycle to

transmission of first “VT Status message” (see G.2). Transmit
as FF g when this information is not available.2)
Byte 3 Graphic Type Supported graphic modes

0 = Monochrome (VT supports colour codes 0 and 1 and
monochrome Picture Graphic objects only)
1 =16 Colour (VT supports colour codes 0 to 15 gnd
monochrome and 16 colour Picture (‘rs\nhlr* nhlnP q)

2 = 256 Colour (VT supports colour codes 0to 255 and all
formats of Picture Graphic objects).

2) VT Version 4 and later.
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Byte 4 Hardware Supported hardware features
Bit 0 = 1 = VT has a touch screen and supports Pointing
Event message.
Bit 1 =1 = VT has a pointing device and supports Pointing
Event message.
Bit 2 = 1 = VT has multiple frequency audio output
Bit 3 = 1 = VT has adjustable volume audio output
Bit 4 = 1 = VT supports simultaneous activations of all
combinations of Physical Soft Keys (see 4.6.15)3)
Bit 5 = 1 = VT supports simultaneous activations of all
combinations of Buttons (see 4.6.15)3)
Bitb =1 = VI reports drag operation via Pointing Event
message (Bit 0 or Bit 1 shall be set to 1)3)
Bit 7 = 1 = VT supports intermediate coordinates during a
drag operation (Bit 6 shall be set to 1)3)
Bytes | 5,6 X-Pixels Number of divisions on the horizontal axis (X dots){16 bit
unsigned integer) in the Data Mask Area
Bytes | 7,8 Y-Pixels Number of divisions on the vertical axis (Y dets) (16 bit unsigphed
integer) in the Data Mask Area. Since the Data Mask is
square, this value is always the same as the X Value.
D.10 Get Supported Widechars message
This message only applies to Version 4 and later VTs.
The Get Sypported Widechars message supplies the Working Setwith a list of the WideChars supportedl by
the VT.
The message only requests characters from a single code' plane. If the ECU requires information apout
multiple code planes, multiple messages shall be sent.
The requesi contains First WideChar and Last WideChar as a range, where First WideChar < Last WideChar.
The ECU chn reduce the size of the response_frame by sending multiple requests with small inquiry ranges,
instead of gne request with a large inquiry ¢ange.
Transnjpission repetition rate: On request
Data legngth: 8 bytes
Paramgter group number: ECU to VT, destination-specific
Byte |1 VT funetion'= 193,
Bits 7=4 1100 Command Get Technical Data
Bits 3-0 0001 Parameter Get Supported WideChars
Byte |2 Code plane 0 => characters 00000,5—0FFFF ;4
1 => characters 100004—1FFFF 4
etc.
Bytes 374 Eirst WideCharin inqniry range
Bytes 5,6 Last WideChar in inquiry range
Bytes 7,8 Reserved, transmit as FF 4
3) These bits exist in VT Version 4 and later.
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D.11 Get Supported WideChars response (transport protocol)

This message only applies to Version 4 and later.

The)
con
min

EXA
infor

Transmission repetition rate:
Data length:
Parameter group number:

In response to Get Supported Widechars message
Variable
VT to ECU, destination-specific

-6:2010(E)

Byte 1 VT function = 193,
Bits 7-4 1100 Command Get Technical Data
Bits 3-0 0001 Parameter Get Supported WideChars response
Byte 2 Code plane 0 => characters 00000,5=0FFFF ¢
1 => characters 1000045=1FFFF 4
etc.
Bytes 3,4 First WideChar in inquiry range
Bytes 5,6 Last WideChar in inquiry range
Byte 7 Error Codes (0 = no errors)
Bit 0 = 1 = Too many ranges (more than 255 sub-fanges in
the requested range)
Bits 1-3 = Reserved, transmitted as 0 (zero)
Bit 4 = 1 = any other error
Bits 5-7 = Reserved, transmitted as 0 (zero)
Byte 8 Number of ranges Indicates the number odféentries in the WideChar rangg array. Set
to zero if Error cades is not equal to 0.
Bytes 9-n WideChar range array  Each entry in therarray consists of two WideChars:

MPLE

Clie
0046,

0046,
OF 6.

first WideGChar, last WideChar.

ECU does not have to request this message betause the VT shall display WideStrings ¢ven if they
ain unsupported characters (see 4.6.16.6). The, VT shall include the characters from the
mum character set when responding to a CodePlane 0 request (see Table L.7).

WideChar

Response from a VT supporting“only the WideChar Minimum Character Set. The ECU hgs requested

0046, 0044, FF 46, 3F 45,

2016, 0046, 7E16, 0015
AQ4g, 0046, 7E46:0146.
CB1g: 0216, L6 0246,
C946: 0245, C946: 0246,
D8,640246. DD1g, 0246,
7E16+0316: 7E46, 0315,
8446. 03,5, 8A45. 0345

mation about characters 0000, to 3FFF sin-eode plane 0.

; Command

; Code plane 0

; Inquiry range (0000,5—-03FFF 45)

; Error Codes

; 15 ranges

; Range 1. Character 0020,5-007E 4
; Range 2. Character 00A0,5—017E 4
; Range 3. Character 02C6,-02C7 4
; Range 4. Character 02C9,-02C9,4
; Range 5. Character 02D8,5-02DD 4
; Range 6. Character 037Eg—037E 4

8C1g: 0315, 8C4g. 0346,
8E16: 0346, Al4g, 0346,
A31g: 0346, CE 16, 0346,
0146: 0446, 0C1q, 044,
OE 1. 0416. 4F 1. 0446,
511g: 0446, 5C1q, 044,
5E16: 0446: 5F 1. 044,
AC1g: 2046, AC1q. 2046,

© 1SO 2010 — All rights reserved

: Range 7. Character 0384, .—038A ¢

; Range 8. Character 038C,—038C 4

; Range 9. Character 038E;5—03A1 4

; Range 10. Character 03A3,5-03CE ;4
; Range 11. Character 0401,5-040C ¢
; Range 12. Character 040E,,—044F ;¢
; Range 13. Character 0451,,-045C ¢
; Range 14. Character 045E 5—045F ;4
; Range 15. Character 20AC,—20AC 4
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D.12 Get Window Mask Data message
This message applies to Version 4 and later VTs.

The Get Window Mask Data message provides the Working Set with the background colour of User-Layout
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: ECU to 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, transmit as FF g4

D.13 Get Window Mask Data response

This message only applies to Version 4 and later VTs.

Transnpission repetition rate: In response to Get Window Mask Data message
Data lgngth: 8 bytes
Parameter group number: VT to ECU, destination-specific

Byte |1 VT function = 196,

Bits 7-4 1100 Command Get Technical Data
Bits 3-0 0101 Parameter Get Window Mask Data
Byte |2 Background colourof 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)transmit as FF g4

D.14 Get Supported Objects message

This messgge is available in VT Version 4. and later. This command is used by the WS to get the list df all
object typeg supported by the VT.

Transnjpission repetition rate: On request

Data lgngth: 8 bytes

Paramegter group numbek: ECU to VT, destination-specific
Allowed in a Macro: No

Byte |1 VT function = 197,

Bits_<7/~4 1100 Command Get Technical Data
Bits V3-0 0101 Parameter Get Supported Objects
Bytes | 2-8 Reserved, transmit as FF ¢
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D.15 Get Supported Objects response

-6:2010(E)

This message is available in VT Version 4 and later. The VT uses this message to respond to a Get
Supported Objects message.

The VT shall return a list of all supported object types, including (see Table A.1):

— all object types that are mandatory for the VT to support;

— all objects types that are optional for the VT to support;

— |proprietary object types that the VT supports.

The| VT may send the list of proprietary object types to the WS. The VT and WS may. decide
means which proprietary objects may be supported.

by another

In ejther case, whether or not the VT lists the proprietary objects in this messagg, \the VT may still decide to
rejert the object pool from the WS because it included proprietary objects.

Thel WS may also decide by another means that it does not want to include the proprietary obje

the VT in its object pool.

VT4 shall not list Auxiliary Input and Auxiliary Function Type 1 objeCts'in the list of supported objec

Non-proprietary objects that are not listed as supported by the VT shall still be parsed, but they
fungtionally supported by the VT. In this way, some Working.Sets may choose to use the same o

both cases.

Byte

Byte

Bytes

1 VT function = 197

Bits 74
Bits 3-0

2

3—n

Transmission repetition rate:
Data length:
Parameter group number:
Allowed in a Macro:

1100
0101

In response to Get Supported Objects message
Variable
VhHto ECU, destination-specific

Cts listed by

S.

shall not be
bject pool in

No

Command Get Technical Data

Parameter Get Supported Objécts
Response

Number of bytes to follow

(For future compatibility, this is NOT necessarily the number

of Object Types)

Numerically ascending sorted list of all Object Types
by the VT. Each Object Type is an unsigned integ
occupying a single byte. The special value FF 4 iS

supported
Br

reserved

for future use, but if found by the WS during parsinfg,

indicates the end of the list, and all following bytes
ignored.

should be

© 1SO 2010 — All rights reserved
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Annex E
(normative)

Non-volatile memory operations commands

E.1 General

The VT prpvides functions to store and to restore a complete Working Set-specific object pools When
connecting o the VT, the Working Set can send a Load Version command to get its object pool ¢opied from
non-volatilel storage into volatile storage. The availability and organization of the non-volatile storage arda is

VT-specific] Storing and restoring an object pool includes all object definitions. There shall bera;method in
the VT to apsign a stored object pool uniquely to a specific Working Set. Depending on the-MT design, e
only a single object pool or an arbitrary number of pools can be managed for each Working Set. If more
one pool per Working Set is managed by the VT, each pool should be identified by a seven-character-
version labgl.

Version labgls may be displayed to an operator and may be used as a file name. As such, the Working
shall apply [the following rules. Version labels shall be constructed of visible characters from font type

Side
ther
han
vide

Set
rero

(see Table [L.1). Version labels shall be padded with trailing blanks tofroduce a seven-character string. In

addition, th¢ following characters shall not be used in a version label string:

*
~
=
2
>
0
—
@
=
o
7

[3C4¢] Less-than sign
16] Greater-than sign
[7C,¢] Vertical line
[3k46] Question mark

DT VA
W

In order to maintain different versions of object pools in the non-volatile storage of the VT, the Working
needs to detect those versions currently stored by the VT. It shall also determine if any of the avail
versions arg¢ suitable for-its current software version before an object pool is copied into the object buffg
the VT.

The Working,Set shaII be |dent|f|ed by the entlre ISO NAME of the Working Set Master Each Worklng

Set
hble
br of

Set

Master sha
commands speC|f|ed in thls annex on versions of obJect pools created by other Workmg Sets Only Wor
Set Masters (not Members) are allowed to send any of the commands specified in this annex.

the
king

Because non-volatile operations can take an indefinite amount of time to complete, the response message

could be delayed accordingly. Therefore, the VT Status message shall reflect the current state of the VT
is busy). Only when the VT has completed the non-volatile operations shall it send the response message.

The following messages are not allowed in macros.

(i.e.
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The Get Versions message allows the Working Set to query the VT for existing version labels associated with

the

E.3

The|
Set

requesting Working Set.

Transmission repetition rate:
Data length:
Parameter group number:

Byte 1 VT function = 223,
Bits 7-4 1101

On request
8 bytes
ECU to VT, destination-specific

Command Non-Volatile Memory

Bits 3-0 1111
Bytes 2-8

neefed.

Transmission repetition rate:
Data length:
Parameter group number:

Byte 1 VT function = 224,
Bits 7-4 1110
Bits 3-0: 0000

Byte 2

Bytes 3-n Version labels

E.4 Store Version command

The)

Parameter Get Versions
Reserved, transmit as FF g

Get Versions response (transport protocol)

In response to Get Versions.message
Variable
VT to ECU, destinationsspecific

Command Non-volatile memory

VT sends all version labels contained in the non-volatile storage associated,with the requesting Working
If there is no version stored, the number of version strings is set to 0. Transport protocol is|used when

Parameter, Get Versions Resppnse

Number ofwersion strings to follow (each is 7 bytes)

7 character version strings, unused bytes filled with spaces. Only

8 bit Strings are allowed.

Store Version command allows, a-Working Set to store the copy of the actual object pool into the non-

voldtile storage of the VT. This meéssage can be sent at any time. The copy is stored as the versipn indicated

by

ove
con
if th

Transmission-fepetition rate:
Data length:
Parameténgroup number:

Byte (™ 1 VT function = 208,
Bits 7-4 1101

FaVaVaVal

ersion label. If a copy with™the same version label already exists in the non-volatile storag
rwritten. All objects are stored as they are (with current attributes, input values, etc.). If the version label
ains no string (all blanks) the last stored version in non-volatile storage shall be overwritten; glternatively,
bre is no version stofed up to that point, an error shall be indicated by the VT.

On request
8 bytes
ECU to VT, destination-specific

Command Non-volatile memory

B area, it is

= T QN
DILS v—U UUUVU

Bytes 2-8 Version label

© 1SO 2010 — All rights reserved
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daldalTicicl VLUIC VT SIUN

7 character version string, unused bytes are filled up with blanks.

Only 8 bit Strings are allowed.
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E.5

Store Version response

The VT acknowledges whether the object pool was stored in the non-volatile storage.

Transmission repetition rate:
Data length:
Parameter group number:

In response to Store Version command
8 bytes
VT to ECU, destination-specific

Byte 1 VT function = 208,
Bits 7-4 1101 Command Non-volatile memory
Bits 3-0 0000 Parameter Store Version Response
Bytes | 2-5 Reserved, transmit as FF ¢
Byte |6 Acknowledgment
Bits 74 0000 Not used
Bits 3-0 0000 Successfully stored
0001 Not used
0010 Version label is not correct
0100 Insufficient memory available
1000 General error
Bytes | 7,8 Reserved, transmit as FF g
E.6 Lopd Version command
The Load Version command allows a Working Set to load a copy of_ an” object pool from the non-volgtile
storage of the VT. If an object pool is already loaded it is overwritten. }f\the message is acknowledged posjtive
by the VT, the Working Set may proceed as if all objects had been transmitted normally. If the version label
contains no|string (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
until it has flnished parsing the object pool and sends the\load Version Response message.
The Working Set Master shall wait for the Load Version response until three consecutive VT Status messgges
have been feceived where the “parsing” bit is setto 0. At that time, if the Load Version response has not Heen
received byl the Working Set Master, then it shall assume that the Load Version command was not recejved
by the VT.|Three messages are waited for, to avoid race conditions created by a VT Status message |that
could alreadly be in a transmit queue andiwhich does not correctly identify the parsing state.
Transnjpission repetition rate: On request
Data legngth: 8 bytes
Paramgter group number; ECU to VT, destination-specific
Byte |1 VT funetion = 209,
Bits 74101 Command Non-volatile memory
Bits . 3<=0" 0001 Parameter Load Version
Bytes | 2-8\»Version label 7 character version string, unused bytes are filled up with blapks.
Only 8 bit Strings are allowed.
164
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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 = 209,,
Bits 74 1101 Command Non-volatile memory
Bits 3-0 0001 Parameter Load Version Response
Bytes 2-5 Reserved, transmit as FF,;
Byte 6 Acknowledgment4)
Bits 74 0000 Not used
Bits 3-0 0000 Successfully loaded
0001 Unsuccessfully loaded, file system error or pool data gorruption
0010 Version label is not correct or Version label'unknown
0100 Insufficient memory available
1000 General error
Bytes 7,8 Reserved, transmit as FF g

E.8 Delete Version command

The| Delete Version command allows a Working Set to delete a yersion of an object pool in the [non-volatile
storpge of the VT. If a copy of this version is in the volatile memory at the same time, it is preseryed there —
this|message affects non-volatile storage only. If the version label contains no string (all blanks) th¢ last stored
vergion in non-volatile storage is to be deleted. For deleting‘the object pool from volatile memory, see F.44.

Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: ECU.t@)VT, destination-specific
Byte 1 VT function = 2104,
Bits 74 1101 Command Non-volatile memory
Bits 3-0 0010 Parameter Delete Version
Bytes 2-8 Version label 7 character version string, unused bytes are filled up with blanks.

Only 8 bit Strings are allowed.
E.9 Delete Version response

Thel VT acknowledges whether a version was deleted in the non-volatile storage.

Transmission repetition rate: In response to Delete Version command
Data length: 8 bytes
Parameter 'group number: VT to ECU, destination-specific
Byte <1 VT function = 210
Bits 74 1101 Command Non-volatile memory
Bits 3-0 0010 Parameter Delete Version Regponse
Bytes—2=5 Reserved, tramsmitas 5
Byte 6 Acknowledgment
Bits 7-4 0000 Not used
Bits 3-0 0000 Successfully deleted
0001 Not used
0010 Version label is not correct or Version label unknown
0100 NA
1000 General error
Bytes 7,8 Reserved, transmit as FF g

4) Byte 6, 0=1 is a requirement for VT Version 4 and later.
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Annex F
(normative)

Command and Macro messages

F.1 General

Commands|

members mpay send any command specified in this annex. The originating master/member shallywait f

response u
commands
recognize t
command g

Unless oth¢rwise noted, any attribute in a response message which also exists-in.the command mess

shall be sef

not necessarily the state of the object.

EXAMPLE
currently in &
Id=11000 a

F.2 Hide

The Hide/S

the object @s well as its remembered state. If the, object cannot be displayed due to references to mis

objects, the

{Show Object command

are sent from a Working Set to the VT using the PGNs given in Annex C. Working Set Maste
b to a maximum of 1,5 s before sending another command, unless stated otherwise~Each of
in this annex can also be used in a Macro unless otherwise noted. Working Set designers sh

hat the VT can take a significant amount of time to respond to a command;(especially if
auses a display refresh (refer to the busy codes in the VT Status message, in'G.2).

to the same value as in the command message, i.e. the response frame’reflects the commang

An Enable/Disable Object command is sent with Object Id = 11000,and Byte 4 = 0 (disable). The objdg
state where it cannot be disabled, and therefore it stays enabled{ The response frame is sent with O
nd Byte 4 = 0 (disable) and Error Code indicating the cause of the error.

how Object command is used to hide or show a Container object. This pertains to the visibili

VT generates an error in the response.

S or
Dr a
the
buld
the

age
but

ctis
bject

y of
5ing

Transnjpission repetition rate: On request
Data lgngth: 8 bytes
Paramgter group number: ECU to VT, destination-specific
Allowed in a Macro: Yes
Byte |1 VT function"=160,,
Bits 7-4 10640 Command Command
Bits 3-0 (<0000 Parameter Hide/Show object
Bytes | 2,3 Object ID
Byte |4 0 = Hide, 1 = Show
Bytes | 5-8 Reserved, transmit as FF ¢
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The VT uses this message to respond to the Hide/Show Object command.

Transmission repetition rate:

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
Bytes 2,3 Object ID
Byte 4 0 = object is Hidden, 1 = object is Shown
Byte 5 Error Codes (0 = no errors)
Bit 0 = 1 = References to missing objécts
Bit 1 = 1 = Invalid object ID
Bit 2 =1 = Command error
Bit 3 = not used
Bit 4 = 1 = Any other error,
Bytes 6-8 Reserved, transmit as FF g4

F.4 Enable/Disable Object command

This
acc

It is
resy

F.5

The)

Data length:

Byte 1
Bits
Bits
Bytes 2,3
Byte 4
Bytes 5-8

Data length:

Transmission repetition rate:

Parameter group number:
Allowed in a Macro:

VT function =61,

7-4 1010
3-0 0001

Parameter group number:
Allowed in a Macro:

Byte 1
Bits
Bits

Bytes 2,3

Byte 4

VT function = 1614,

7-4 1010
3-0 0001

© 1SO 2010 — All rights reserved

command is used to enable or disable an input field :0bject or a Button Object and per
bssibility of an input field object or Button Object.

allowed to enable already-enabled objects and to-disable already-disabled objects, in whic
onse frame shall indicate “no errors” and macros:shall be executed.

Onyrequest

8bytes

ECU to VT, destination-specific
Yes

Command Command
Parameter

Object ID

0 = Disable, 1 = Enable

Reserved, transmit as FF g

Enable/Disable Object response

VT«uses this message to respond to the Enable/Disable Object command.

ains to the

N cases the

Enable/Disable objg¢ct

= . " _ | Ermabte/Bisabie-Ob |

8 bytes
VT to ECU, destination-specific
No

Command Command
Parameter
Object ID

0 = object is Disabled, 1 = object is Enabled

Enable/Disable Object

167


https://standardsiso.com/api/?name=4758b2bc69694a95f6400124937951d4

ISO 11783-6:2010(E)

Byte

Bytes

5 Error Codes (0 = no errors)
Bit 0 = 1 = Not used
Bit 1 = 1 = Invalid object ID
Bit 2 = 1 = Command error
Bit 3 = 1 = Could not complete. Operator input is active on
this object.
Bit 4 = 1 = Any other error
6-8 Reserved, transmit as FF g4

F.6 Select Input Object command

This comm
way for the
returned. D
Button Objg

If the object
of the objeg

Even if the

operator to recognize a selected object. If the object is disabled or not visible, an errer, cod
epending on Byte 4, the object is either selected (has focus) or opened for input (Mot valig
cts).

to be selected is included multiple times on the same mask, it is proprietary to'the VT as to w
t instances will be selected (has focus).

input field is activated for data input, the value shall not be changed by-~this command (e.g. |

hnd is used to force the selection of an input field, Button, or Key Object. The VT shall proviclie a

e is
for

hich

hput

8).

Boolean is pot toggled).
NOTE 1 This command originates in the Working Set and is a command to the-VT. In the situation where the change
originates with the operator, the VT indicates the selected input object with the VT) Select Input Object message (see H
NOTE 2 T Version 3 and prior do not support selection of a Button Object-or a Key Object.
Transnjpission repetition rate: On request
Data lgnhgth: 8 bytes
Paramgter group number: ECU to VT, destination-specific
Allowed in a Macro: Yes
Byte |1 VT function = 162,
Bits 7-4 1010 Command Command
Bits 3-0 0010 Parameter Select Input object
Bytes | 2,3 Object ID — NULL Object ID indicates that no object shall be
selected (i.e. focus is removed)
Byte |4 Option
FF,6 = Set Focus to object referenced by Object ID
0 = Activate for data input object referenced by Object ID
(invalid for Button Object or Key Object)
NOTE  Value 0 available only on VT Version 4 and later.
Bytes | 5-8 Reserved, transmit as FF g
F.7 Select Input Object response
The VT usels this message fo respond fo the Select Input Object command
Transmission repetition rate: In response to a Select Input Object command
Data length: 8 bytes
Parameter group number: VT to ECU, destination-specific
Allowed in a Macro: No
Byte 1 VT function = 162,
Bits 7-4 1010 Command Command
Bits 3-0 0010 Parameter Select Input object
Bytes 2,3 Object ID
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Byte 4 Response
0 = Object referenced by Object ID is not selected or Object
ID is NULL object ID
1 = Object referenced by Object ID is Selected
2 = Object referenced by Object ID is Opened for Edit®)

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 currenfly being held.
Bit 4 = 1 = Any other error
Bit 5 = 1 = Invalid Option value®)

NOTE An object that is off-screen or zerg.width or zero height,

and is enabled and not within a hidden,container, is both selectable

and able to be opened for edit. This is_not an error condition.
Bytes 6-8 Reserved, transmit as FF g

F.8) ESC 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 = 146,

Bits 7-4 1001 CGommand Command
Bits 3-0 0010 Parameter ESC
Bytes 2-8 Reserved, transmit as FF g

F.90 ESC response

The| VT uses this message ta’respond to the ESC command.

Transmission repetition rate: In response to ESC command
Data length: 8 bytes

Parameter group number: VT to ECU, destination-specific
Allowed in a Macro: No

Byte <1 VT function = 146,

Bits 7-4 1001 Command Command

Bits 3-0 0010 Parameter ESC
Bytca 2, 3 ijcut :D VVhUIU illput wdo dILJUIAI.UuI If MU CIrTrul bUdU
Byte 4 Error Codes (0 = no errors)

Bit 0 = 1 = No input field is open for input, ESC ignored.
Bits 1-3 = Not used
Bit 4 = 1 = Any other error

Bytes 5-8 Reserved, transmit as FF g

5) These bits/values exist in VT Version 4 and later.
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ntrol 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 could be a

momentary

interruption in the tone while the VT terminates the previous command.

Continuous tones are not recommended; however, it is recognized that 255 activations of 65,535 ms each
produce 278 min 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
Control Aug

audio comnpand shall never be queued or delayed beyond normal VT message processing. See Figure F.1.

Working

Working
and infg

b

If the VT is
then the au

NOTE L

can be comnpjanded whether or not the originating ECU is the active Working Set (see 4.6.11).

capable of supporting the Control Audio Signal command for only a single ECU at a time, then
io Signal response shall indicate that the Audio Device is busy. The audio produced by-a‘co

b

/

a

/

0 2 6 10 X

Set 1 sends Control Audio Device command with a total timié of 10 s.

Set 2 alarm becomes visible and has acoustic signal other than “none”. VT terminates Working Set 1 4
rms Working Set 1. VT proprietary acoustic requires 4-s:

Figure F.1 — Acoustic signal termination

capable of supporting the Control Audio Signal command for more than a single ECU at a t
io for each Working Set is not interrupted. See Figure F.2.

he Control Audio Signal command is independent of the currently active Working Set, therefore audio t

b

/

a

i

the
htrol

udio

me,
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170
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»

Working Set 1 sends Control Audio Device command with a total time of 10 s.

Figure F.2 — Acoustic signal with multisound

Working Set 2 alarm becomes visible and has acoustic signal other than “none”. VT proprietary acoustic requires 4 s.
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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 = 163,

Bits 7—4 1010 Command Command
Bits 3-0 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.
Bytes 3,4 Frequency in Hz. If the Frequency specified is outsidg the VT
capabilities for production of sound (also applies tp non-
multiple frequency devices) then the VT dimits the [frequency
to the reproducible range.
Bytes 5,6 On-time duration in ms. If the duration,specified is less than the
VT capabilities for timing, the VTishall time the auflio to the
VT's smallest controlled value
Bytes 7,8 Off-time duration in ms. If the duration specified is lesg than the
VT capabilities for timing\the VT shall time the auflio to the
VT's smallest controlled,value

F.11 Control Audio Signal response

Thig message is sent by the VT in response to a control audie.command.

Transmission repetition rate: In response.to Control Audio Signal command
Data length: 8 bytes

Parameter group number: VT t0.ECU, destination-specific

Allowed in a Macro: No

Byte 1 VT function = 163,

Bits 7-4 1010 Command Command
Bits 3-0 0011 Parameter Control Audio
Byte 2 Error Codes (0 = no errors)

Bit 0 = 1 = Audio device is busy

Bits 1-3 = not used

Bit 4 = 1 = Any other error
Bytes 3-8 Reserved, transmit as FF g
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F.12 Set Audio Volume command
This command can be used to control the audio on the VT.

This command applies to subsequent Control Audio Signal commands (see F.10) of the issuing Working Set.
This command should also affect the currently playing tone, if any. VTs that are not able to modify the volume
of the currently playing tone shall set the Audio device is busy bit in the response. This command should not
affect in any way the volume settings of other Working Sets and shall not affect the volume of Alarm Masks.

Transmission repetition rate: On request
Data length: 8 bytes
Paramgter group number: ECU to VT, destination-specific
Allowed in a Macro: Yes
Byte |1 VT function = 164,
Bits 7-4 1010 Command Command
Bits 3-0 0100 Parameter Set Audio Volume
Byte |2 Percent (0 to 100 %) of maximum volume
Bytes | 3-8 Reserved, transmit as FF g

F.13 Set Audio Volume response

This messape is sent by the VT in response to a Set Audio Volume command.

Transnpission repetition rate: In response to Set Audio Velume command
Data length: 8 bytes

Parameter group number: VT to ECU, destination=specific

Allowed in a Macro: No

Byte |1 VT function = 164,

Bits 7-4 1010 Command Command
Bits 3-0 0100 Parametén Set Audio Volume
Byte |2 ErrorCodes (0 = no error)

Bit 0 = 1 = Audio device is busy
Bits 1-3 = not used

Bit 4 = 1 = Any other error
Bytes | 3-8 Reserved, transmit as FF g

F.14 Change Child Location command

The Change Child Location ‘eommand is used to change the position of an object. The new position iy set
relative to the object's current position. Since the object can be included in many parent objects, the pdrent
object ID is|also included:If a parent object includes the child object multiple times, then each instance will be
moved. When the objéct is moved, the parent object shall be refreshed. The position attributes given inl the
message hpve an“offset of —127 (i.e. value of 0 =a —127 pixel move). Positive values indicate a posjtion
change down (X)) 'or to the right (X). Negative values indicate a position change up (Y) or to the left (X).

TransmiSSIon repetition rate: Onrequest

Data length: 8 bytes

Parameter group number: ECU to VT, destination-specific
Allowed in a Macro: Yes

Byte 1 VT function = 1654,

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
Byte 8 Reserved, transmit as FF ¢
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F.15 Change Child Location response

This message is sent by the VT in response to a Change Child Location command.

Transmission repetition rate:
Data length:
Parameter group number:

In response to Change Child Location command
8 bytes
VT to ECU, destination-specific

Allowed in a Macro: No
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 Error Codes (0 = no error)
Bit 0 = 1 = Invalid Parent Object ID
Bit 1 = 1 = Invalid Object ID
Bits 2-3 = Not used, send as 0
Bit 4 = 1 = Any other error
Bytes 7,8 Reserved, transmit as FF g

F.16 Change Child Position command (transport protocol)

The| Change Child Position command is used to change the position of an object. The new pogition is set

relajive to the parent object's position. Since the object canbe included in many parent objects
Object ID is also included. If a parent object includes the child object multiples times, then each i
be moved to the same location (use Change Child Locatiorvcommand instead). When the object is

the parent
hstance will
moved, the

parent object shall be refreshed. The position attributes' given in the message are signed integgrs. Positive

valyes indicate a position below (Y) or to the right-of (X) the top left corner of the parent obje
valdes indicate a position above (Y) or to the left of(X) the top left corner of the parent object.

Transmission repetition rate:
Data length:

Parameter group number:
Allowed in a Macro:

Byte 1 VT function =180,
Bits 7-4 1011
Bits 3-0 ~0400

Bytes 2,3

Bytes 4,5

Bytes 6,7

Bytes 8,9

On request

9 bytes

ECU to VT, destination-specific
Yes

Command Command
Parameter

Parent Object ID

Object ID of object to move
New X position relative to the top left corner of parent

New Y position relative to the top left corner of parent

t. Negative

Change Child Position

object.
object.
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F.17 Change Child Position response

This message is sent by the VT in response to the Change Child Position command (transport protocol).

Transmission repetition rate:

In response to Change Child Position command (transport

protocol)
Data length: 8 bytes
Parameter group number: VT to ECU, destination-specific
Allowed in a Macro: No
Byte 1 VT function = 1804,
Bits 7-4 1011 Command Command
Bits 3-0 0100 Parameter Change Child Position
Bytes | 2,3 Parent Object ID
Bytes | 4,5 Object ID of object to move
Byte |6 Error Codes (0 = no error)
Bit 0 = 1 = Invalid Parent Object ID
Bit 1 = 1 = Invalid Object ID
Bits 2—-3 = Not used
Bit 4 = 1 = Any other error
Bytes | 7,8 Reserved, transmit as FF ¢
F.18 Change Size command

poth

The Changg Size command is used to change the size of an object: ;A value of 0 for width or height or
means that|the object size is 0 and the object is not drawn.
Transnjpission repetition rate: On request
Data legnhgth: 8 bytes
Paramgter group number: ECU to VT, destination-specific
Allowed in a Macro: Yes
Byte |1 VT function = 166,
Bits 7-4 1010 Command Command
Bits 3-0 0110 Parameter Change Size
Bytes | 2,3 Object ID of object to size
Bytes | 4,5 New width
Bytes | 6,7 New height
Byte |8 Reserved, transmit as FF ¢
F.19 Change Size response
This messape is sent.by’the VT in response to a Change Size command.
Transnpissionrepetition rate: In response to Change Size command
Data I%gth: 8 bytes
Paramgter/group number: VT to ECU, destination-specific
Allowed in a Macro: No
Byte 1 VT function = 1664,
Bits 7-4 1010 Command Command
Bits 3-0 0110 Parameter Change Size
Bytes 2,3 Object ID of object to size
Byte 4 Error Codes (0 = no error)
Bit 0 = 1 = Invalid Object ID
Bit 1 = not used
Bit 2 = not used
Bit 3 = not used
Bit 4 = 1 = Any other error
Bytes 5-8 Reserved, transmit as FF g
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F.20 Change Background Colour command

This command is used to change the background colour of an object.

NOTE Version 4 and later VTs support a means of transforming the colour table into alternate mapping (see B.17).
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 = 167

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 A.3)
Bytes 5-8 Reserved, transmit as FF g

F.21 Change Background Colour response

Thig message is sent by the VT in response to a Change Background Celour command.

Transmission repetition rate: In response to Change Background Colour command
Data length: 8 bytes

Parameter group number: VT to ECU, destination-specific

Allowed in a Macro: No

Byte 1 VT function = 167,

Bits 74 1010 Command Command

Bits 3-0 0111 Parameter Change Background Colour
Bytes 2,3 Object ID
Byte 4 New Background colour (see A.3)
Byte 5 Error Codes (0 = no error)

Bit 0 = 1 = Invalid Object ID

Bit 1 = 1 = Invalid colour code

Bits 2—3 = not used

Bit 4 = 1 = Any other error
Bytes 6-8 Reserved, transmit as FF g

F.22 Change Numeric Value command

Thig commandis used to change the value of an object. It applies only to objects that have a numeric “value”
attripute. The‘size of the object shall not be changed by this command. Only the object indigated in the
command;is'to be changed; variables referenced by the object are not changed.

Tranemicsion ranatition-rate- Onreauest
RSHHSSIOR-FepeHHeR+ate- H-e4

Data length: 8 bytes
Parameter group number: ECU to VT, destination-specific
Allowed in a Macro: Yes

Byte 1 VT function = 168,

Bits 7-4 1010 Command Command

Bits 3-0 1000 Parameter Change Numeric Value
Bytes 2,3 Object ID of object to change
Byte 4 Reserved, transmit as FF 4
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Bytes 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.

Boolean input object: 1 byte for TRUE/FALSE
Number input object: 4 bytes for integer input
List input object: 1 byte for list index

List output object: 1 byte for list index
Number output object: 4 bytes for integer output
Meter: 2 bytes for integer value
Linear bar graph: 2 bytes for integer value
Arched bar graph: 2 bytes for integer value
Number variable: 4 bytes for integer value
Object pointer: 2 bytes for Object:ID

The frequency of update is at the discretion of the Working Set designer, but overloading‘thé VT should be
avoided. Vdlues should be updated only when they change.

F.23 Change Numeric Value response

The VT sends this message in response to the Change Numeric Value.

Transnjpission repetition rate: In response to Change Numeric Value
Data lgngth: 8 bytes

Paramgter group number: VT to ECU, destination-specific
Allowed in a Macro: No

Byte |1 VT function = 168,

Bits 7-4 1010 Command Command

Bits 3-0 1000 Parameter Change Numeric Value
Bytes | 2,3 Object’'ID
Byte | 4 Error Codes (0 = no error)

Bit 0 = 1 = Invalid object ID

Bit 1 = 1 = Invalid value

Bit 2 = 1 = Value in use (e.g. open for input)®)
Bit 3 = not used

Bit 4 = 1 = Any other error

Bytes | 5-8 Value. Size depends on object type. Objects of size 1 byte are
found in byte 5. Objects of size 2 bytes are found in Bytes
5-6. Values greater than 1 byte are transmitted little endign

(LSB first):

Boolean input object: 1 byte for TRUE/FALSE
Number input object: 4 bytes for integer input
List input object: 1 byte for list index

List output object: 1 byte for list index
Number output object: 4 bytes for integer output
Meter: 2 bytes for integer value
Linear bar graph: 2 bytes for integer value
Arched bar graph: 2 bytes for integer value
Number variable: 4 bytes for integer value
Object pointer: 2 bytes for Object ID

6) VT Version 4 and later.
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F.24 Change String Value command (transport protocol)

The transferred string is allowed to be smaller than the length of the value attribute of the target object and, in
this case, the VT shall pad the value attribute with space characters. The number of bytes in the transfer string
(Bytes 4, 5) shall be less than or equal to the length attribute of the target object, i.e. string length shall not be
increased. The Working Set shall complete the entire string transfer before beginning another string transfer

session.

If the message contents fit in a single packet, transport protocol shall not be used; however, the packet shall
be padded with data to, and including, Byte 8. Any data needed to fill a packet that is beyond the total number
of bytes in the string shall be ignored.

Only the object indicated in the command is to be changed; variables referenced by the ‘object are not

chapged.

Byte

Bytes
Bytes
Bytes

F.25 Change String Value response

Thig message is sent by the VT in response to the Change String Value message.

1

Bits
Bits
2,3
4,5
6—n

Transmission repetition rate:
Data length:
Parameter group number:
Allowed in a Macro:

VT function = 179,
7-4 1011
3-0 0011

Transmission repetition rate:
Data length:
Parameter group number:

On request
Depends on string size
ECU to VT, destination-specific

Yes
Command Command
Parameter Change String Valye

Object ID of the objectto change
Total number of bytes in the string to transfer (bytes t
New string value

In response to Change String Value message
8 bytes
VT to ECU, destination-specific

D follow)

Allowed in a Macro: No
Byte 1 VT functign =179,
Bits 7-4 1044 Command Command
Bits 3-0 0011 Parameter Change String Valy
Bytes 2,3 Reserved, transmit as FF g
Bytes 4,5 Object ID of the object to change
Byte 6 Error Codes (0 = no error)
Bit 0 = 1 = Not used
Bit 1 = 1 = Invalid Object ID
Bit 2 = 1 = String too long
Bit 3 = 1 = Any other error
Bytes 7,8 Reserved, transmit as FF 4

7) VT Version 4 and later.
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F.26 Change End Point command

This command is used to change the end point of a Line object by changing the width, height and/or line
direction attributes.

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 = 169,

Bits 7-4 1010 Command Command
Bits 3-0 1001 Parameter Change End Point
Bytes | 2,3 Object ID of a Line object to change
Bytes | 4,5 Width in pixels
Bytes | 6,7 Height in pixels
Byte |8 Line Direction (refer to Line object attributes)

F.27 Change End Point response

The VT uses this message to respond to the Change End Point command.

Transnpission repetition rate: In response to Change End Point command
Data legngth: 8 bytes

Paramgter group number: VT to ECU, destination-specific

Allowed in a Macro: No

Byte |1 VT function = 169,

Bits 7-4 1010 Command Command

Bits 3-0 1001 Parameter Change End Point
Bytes | 2,3 Object ID
Byte |4 Error.Codes (0 = no error)

Bit'0 = 1 = Invalid Object ID

Bit 1 = 1 = Invalid Line Direction
Bit 2 = not used

Bit 3 = not used

Bit 4 = 1 = Any other error
Bytes | 5-8 Reserved, transmit as FF 4

F.28 Change Font Attributes command

This command is used to‘change the Font Attributes in a Font Attributes object.

NOTE ersion 4-and later VTs support a means of transforming the colour table into alternate mapping (see B.17).
Transnjpission repetition rate: On request
Data lelngth: 8 bytes
Parameter group number: ECU to VT, destination-specific
Allowed in a Macro: Yes

Byte 1 VT function = 1704,

Bits 7-4 1010 Command Command
Bits 3-0 1010 Parameter Change Font Attributes
Bytes 2,3 Object ID of object to change
Byte 4 Font colour (see A.3)
Byte 5 Font size
Byte 6 Font type
Byte 7 Font style
Byte 8 Reserved, transmit as FF g
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F.29 Change Font Attributes response

The VT uses this message to respond to the Change Font Attributes command.

Transmission repetition rate:

In response to the Change Font Attributes command

Data length: 8 bytes
Parameter group number: VT to ECU, destination-specific
Allowed in a Macro: No
Byte 1 VT function = 1704,
Bits 7-4 1010 Command Command
Bits 3-0 1010 Parameter Change Font attribltes
Bytes 2,3 Object ID
Byte 4 Error Codes (0 = no error)
Bit 0 = 1 = Invalid object ID
Bit 1 = 1 = Invalid colour
Bit 2 = 1 = Invalid size
Bit 3 = 1 = Invalid type
Bit 4 = 1 = Invalid style
Bit 5 = 1 = Any other error,
Bytes 5-8 Reserved, transmit as FF g4

F.30 Change Line Attributes command

Thi§ command is used to change the Line Attributes in a Line Attributes object.

NOTE Version 4 and later VTs support a means of transforming the colour table into alternate mapping (see B.17).
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 = 171,f
Bits 7-4 1010 Command Command
Bits 3-0 1011 Parameter Change Line Attribytes

Bytes 2,3
Byte 4
Byte 5
Bytes 6,7
Byte 8

Object ID of object to change
Line Colour (see A.3)

Line Width

Line Art

Reserved, transmit as FF g

F.31 Change Line Attributes response

Thel VT wses this message to respond to the Line Attributes command.

TIGIIDIII;DD;UII IUpCt;t;UII IcltU. :II IUDIJUI 19T tU t: 1T L;IIU Attlibutco \;UIIIIIIGII(JI
Data length: 8 bytes
Parameter group number: VT to ECU, destination-specific
Allowed in a Macro: No
Byte 1 VT function = 1714,
Bits 7-4 1010 Command Command
Bits 3-0 1011 Parameter Change Line Attributes
Bytes 2,3 Object ID
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Byte 4 Error Codes (0 = no error)
Bit 0 = 1 = Invalid Object ID
Bit 1 = 1 = Invalid colour
Bit 2 = 1 = Invalid width
Bit 3 = not used
Bit 4 = 1 = Any other error
Bytes 5-8 Reserved, transmit as FF ¢

F.32 Change Fill Attributes command

This command_is used to change the Fill Affributes in a Fill Attributes object

NOTE ersion 4 and later VTs support a means of transforming the colour table into alternate mapping (see.B:17).
Transnpission repetition rate: On request
Data lgngth: 8 bytes
Paramgter group number: ECU to VT, destination-specific
Allowed in a Macro: Yes

Byte |1 VT function = 172,

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)
Bytes | 6,7 Fill Pattern object ID
Byte |8 Reserved, transmit as FF 4

F.33 Change Fill Attributes response

The VT uses this message to respond to the Change_ Fill Attributes command.

Transnpission repetition rate: In response to Change Fill Attributes command
Data length: 8.bytes

Paramgter group number: VT to ECU, destination-specific

Allowed in a Macro: No

Byte |1 VT function = #7255

Bits 7-4 1010 Command Command

Bits 3-0 1100 Parameter Change Fill Attributes
Bytes | 2,3 Object ID
Byte |4 Error Codes (0 = no error)

Bit 0 = 1 = Invalid Object ID

Bit 1 = 1 = Invalid type

Bit 2 = 1 = Invalid colour

Bit 3 = 1 = Invalid pattern object ID

Bit4=1= Any other error
Bytes 5-8 Reserved, transmit as FF ¢
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F.34 Change Active Mask command

This command is used to change the active mask of a Working Set to either a data 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 = 173,
Bits 7-4 1010 Command Command
Bits 3-0 1101 Parameter Change Active Magk
Bytes 2,3 Working Set Object ID
Byte 4,5 New Active Mask Object ID
Bytes 6-8 Reserved, transmit as FF 4

F.35 Change Active Mask response

Thel VT uses this message to respond to the Change Active Mask command (See H.14).

Data length:

Byte 1
Bits
Bits
Byte 2,3
Byte 4
Bytes 5-8

F.36 Change Soft Key. Mask command

Thig command is usedto-change the Soft Key Mask associated with a data or Alarm Mask object.

VT function = 173,

7-4
3-0

Transmission repetition rate:

Parameter group number:
Allowed in a Macro:

1010
1101

In response to Change Active\Mask command

8 bytes

VT to ECU, destination¢specific

No

Command Command
Parameter Change Active Magk

New Active Mask Object ID
Error €odes (0 = no error)
Bit 0 = 1 = Invalid Working Set Object ID
Bit 1 = 1 = Invalid Mask Object ID
Bit 2 =1 = Not used
Bit 3 =1 = Not used
Bit 4 = 1 = Any other error
Reserved, transmit as FF 4

Transmission-fepetition rate: On request

Data length: 8 bytes

Parametengroup number: ECU to VT, destination-specific

Allowed-in a Macro: Yes

Byte: 1 VT function = 174,
Bltb 7—4 1010 CUIIIIIIaIICII CUIIIIIIGII(JI
Bits 3-0 1110 Parameter Soft Key Mask

Byte 2 Mask Type (1 = Data, 2 = Alarm)

Bytes 3,4 Data or Alarm Mask Object ID

Bytes 5,6 New Soft Key Mask Object ID

Bytes 7,8 Reserved, transmit as FF g
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F.37 Change Soft Key Mask response

The VT uses this message to respond to the Change Soft Key Mask message (see H.16).

Transmission repetition rate:
Data length:

Byte

Bytes
Bytes
Byte

In response to Change Soft Key Mask

8 bytes
Parameter group number: VT to ECU, destination-specific
Allowed in a Macro: No
1 VT function = 174,
Bits 7-4 1010 Command Command
Bltb S—G 1 AI 10 PaldlllCtUl C;Idl 1Yy SUft 'r\cy ?V‘idb;\
2,3 Data or Alarm Mask Object ID
4,5 Soft Key Mask Object ID
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
7,8 Reserved, transmit as FF g

Bytes

F.38 Change Attribute command

This command is used to change any attribute with an assigned AID. This message cannot be used to chg

strings.

Transnjpission repetition rate:
Data lgngth:

Param
Allowe

Byte
Bytes

Byte
Bytes

bter group number:
i in a Macro:

1 VT function = 1754,
Bits 7-4 1010

Bits 3-0 1111

2,3

4

5-8

F.39 Change Attribute response

On request

8 bytes

ECU to VT, destination-specific
Yes

Command Command

Parameter Change Attribute

Object ID of object to change

Attribute ID (AID)

New value for attribute. Size depends on attribute data type.
Values greater than 1 byte are transmitted little endian

(LSB first):

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.

182

Transmission repetition rate:
Data length:

Parameter group number:
Allowed in a Macro:

Byte

Bytes

1 VT function = 1754,
Bits 7-4 1010

Bits 3-0 1111

2,3

In response to Change Attribute command
8 bytes

VT to ECU, destination-specific

No

Command Command
Parameter Change Attribute
Object ID

nge
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Byte 4 Attribute ID (AID)
Byte 5 Error Codes (0 = no error)
Bit 0 = 1 = Invalid Object ID
Bit 1 = 1 = Invalid Attribute ID
Bit 2 = 1 = Invalid value
Bit 3 = 1 = Value in use (e.g. open for input)8)
Bit 4 = 1 = Any other error
Bytes 6-8 Reserved, transmit as FF 4

F.40 Change Priority command

Thig command is used to change the priority of an Alarm Mask. This command causes the VT to gvaluate the
priofity of all active masks and can cause a change to a different mask if the Alarm Mask being changed either
becpmes the active Working Set and mask or is no longer the active Working Set and mask.

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 = 176,

Bits 74 1011 Command Command

Bits 3-0 0000 Parameter Change Priority
Bytes 2,3 Object ID of AlarmdViask
Byte 4 New priority
Bytes 5-8 Reserved, transmit as FF g

F.41 Change Priority response

The| VT uses this message to respond to the Prioafity command.

Transmission repetition rate: In response to Change Priority
Data length: 8 bytes

Parameter group number: VT to ECU, destination-specific
Allowed in a Macro: No

Byte 1 VT function =176,

Bits 7-4 10411 Command Command

Bits 3-0 0000 Parameter Change Priority
Bytes 2,3 Object ID of Alarm Mask
Byte 4 New priority
Byte 5 Error Codes (0 = no error)

Bit 0 = 1 = Invalid object ID
Bit 1 = 1 = Invalid priority
Bits 2—3 = not used

Bit 4 = 1 = Any other error

R\J/fnc 6-_8 Dnccnr'\/nri7 transmit as I:I:I

8) VT Version 4 and later.
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F.42 Change List Item command

This command is used to change a list item in an Input List object or Output List object. Output List object is
available in VT Version 4 and later.

Transmission repetition rate: On request

Data length: 8 bytes

Parameter group number: ECU to VT, destination-specific
Allowed in a Macro: Yes

Byte 1 VT function = 177,

Bits 7-4 1011 Command Command

Bits 3-0 0001 Parameter Change List ltem
Bytes | 2,3 Object ID of an Input List object or Output List object
Byte |4 List Index (items are numbered 0—n)
Bytes | 5,6 New object ID or FFFF 4 to set empty item
Bytes | 7,8 Reserved, transmit as FF g

F.43 Change List Item response

The VT uses this message to respond to the Change List Item command.

Transnpission repetition rate: In response to Change List Itemrcommand
Data legngth: 8 bytes

Paramgter group number: VT to ECU, destination-specific

Allowed in a Macro: No

Byte |1 VT function = 1774,

Bits 7-4 1011 Command Command
Bits 3-0 0001 Parameter Change List Item
Bytes | 2,3 Object ID-of an Input List object or

Output List object®)
List.Index (items are numbered 0—n)
New Object ID or FFFF 4 to set empty item
Error Codes (0 = no error)
Bit 0 = 1 = Invalid Input List object ID or Output List
object ID9)
Bit 1 = 1 = Invalid List Index
Bit 2 = 1 = Invalid New List ltem Object ID
Bit 3 = 1 = Value in use (e.g. open for input)®)
Bit 4 = 1 = Any other error
Byte |8 Reserved, transmit as FF g

Byte
Bytes
Byte

~N oA
»

9) VT Version 4 and later.
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F.44 Delete Object Pool command

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

NOTE For deleting an object pool from non-volatile storage in the VT, see E.8.
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 = 178,

Bits 74 1011 Command Command
Bits 3-0 0010 Parameter Delete_Object Pool
Bytes 2-8 Reserved, transmit as FF g

F.45 Delete Object Pool response

The| VT uses this message to respond to the Delete Object Pool command.

Transmission repetition rate: In response to Delete Object Pool command
Data length: 8 bytes

Parameter group number: VT to ECU, destination-specific

Allowed in a Macro: No

Byte 1 VT function = 178,

Bits 7-4 1011 Command Command
Bits 3-0 0010 Rarameter Delete Object Pool
Byte 2 Error Codes (0 = no error, deletion was successful)

Bit 0 = 1 = Deletion error

Bits 1-3 = not used

Bit 4 = 1 = Any other error
Bytes 3-8 Reserved, transmit as FF 4

F.46 Lock/Unlock Mask command

Thig message is available in VT Version 4 and later. This command is used by an ECU to disallow or allow
scrgen refreshes at the VT for the visible Data Mask or User-Layout Data Mask owned by thg requesting
Working Set. Thisimessage will be used when a series of changes needs to be synchronized or mpde visually
atorhic (for example, during animation). A Lock command does not imply that drawing stop$, only that
chapges to:th€& visible mask are not made visible to an operator until one of the following unlock mechanisms
occlrs;

a) “amntockcommand-isreceived-and-thevistbtemask-hasbeenrefreshed;
b) atimeout occurs based on the timeout attribute of the Lock message;

C) navigation to, or activation of, input objects or buttons on the Data Mask;
d) a change of visible mask occurs;

e) the pool is deleted;

f) a proprietary reason (e.g. an input dialog closes).
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While locked, CAN messages/commands, key and button presses, events and macros are still processed
normally. When one of the unlock mechanisms occurs, a response message is sent and normal periodic
screen refreshes resume. The lock state does not apply to Soft Key Masks and Alarm Masks, which shall be
displayed regardless.

If an Alarm Mask from any Working Set is active when the lock command is received, the lock command is
rejected if the active Alarm Mask is in the same display area.

The VT shall respond as soon as possible to a Lock Mask command. The VT's response to the Unlock
command depends on whether or not a Data Mask or Window Mask is visible. If a Data Mask or Window
Mask is not visible (e.g. the VT is displaying a home page, setup screen, etc.), the VT shall respond to the
Unlock compmand immediately and indicate that the command was ignored. However, if a Data Mask or
Window M3sk is visible, the VT shall not respond to the Unlock Mask command until the Data Mask or'winpow
mask has been completely refreshed (all changes during lock made visible to the operator). Ifya’timgout
occurs or A change in visible Data Mask or Window Mask occurs, the VT shall send an, .Unsoligited
Lock/Unlock Mask Response message with appropriate error codes set.

Typically, the Working Set will lock the mask, send any necessary change commands, tnlock the mask[and
then wait for the Lock/Unlock Mask Response message. This will allow mask changes to'be synchronized|and
made visuajly atomic. To avoid operator interface lags, navigation problems and timing fluctuations in flashing
objects, it i recommended that locks be applied for very short periods of timelikely measured in (buff not
limited to) milliseconds.

Transnjpission repetition rate: On request

Data lgngth: 8 bytes

Paramgter group number: 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 Commang:

0-=Unlock Data Mask or Window Mask
+= Lock Data Mask or Window Mask
Bytes | 3,4 Object ID of the Data Mask or Window Mask to Lock. If this dpes
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, transmit as FF g

F.47 Logk/Unlock Mask response

This messageg.is available in VT Version 4 and later. The VT uses this message to respond to the Lock/Unlock
Mask command or to send an unsolicited message on timeout or visible mask change.

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/Unlock Mask
Byte 2 Command:

0 = Unlock Data Mask or Window Mask
1 = Lock Data Mask or Window Mask
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Byte 3 Error Codes (0 = no error)
Bit 0 = 1 = Command ignored, no mask is visible or given
Object ID does not match the visible mask
Bit 1 = 1 = Lock command ignored, already locked
Bit 2 = 1 = Unlock command ignored, not locked
Bit 3 = 1 = Lock command ignored, an Alarm Mask is active
Bit 4 = 1 = Unsolicited unlock, timeout occurred
Bit 5 = 1 = Unsolicited unlock, the active mask changed
Bit 6 = 1 = Unsolicited unlock, operator induced, or any other

error
Bit 7 = 1 = Any other error
bytes 4-3 Reserved, transmit as FF g

F.48 Execute Macro command

Thig message is available in VT Version 4 and later. This command is used to execute @ Macro.

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 = 190,

Bits 7—4 1011 Command Command

Bits 3-0 1110 Parameter Execute Macro
Byte 2 Object ID of Macro object
Bytes 3-8 Reserved, transmit as FF g

F.49 Execute Macro response

Thig message is available in VT Version 4 and later. The VT uses this message to respond to the Execute
Magro command.

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 = 190,

Bits 7—4 1011 Command Command

Bits 3<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
R\J/fnc 4_8 Dnenr\/nd, transmit as EE -
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F.50 Change Object Label command

This message is available in VT Version 4 and later. This command is used by an ECU to change a label of

an object.

Data length:

Transmission repetition rate: On request
8
Parameter group number: ECU to VT, destination-specific
Allowed in a Macro: Yes
Byte 1 VT function = 181.,
Bits 7-4 1011 Command Command
Bits 3-0 0101 Parameter Change Object Label

Bytes | 2,3
Bytes | 4,5
Byte |6

Bytes | 7,8

F.51 Change Object Label response

This message is available in VT Version 4 and later. This message is sent in response to the Change Of

Label command.

Transnpission repetition rate:
Data length:

Paramegter group number:
Allowedl in a Macro:

Byte |1 VT function = 181,
Bits 7-4 1011

Bits 3-0 0101

Byte |2

Bytes | 3-8

F.52 ChangePolygonPointeceommand— ———

Object ID of object to associate label with

Object ID of a String Variable object that contains the, label sf
(32 characters maximum) or FFFF 4 if no textlis supplied

Font type (see Annex L) (ignored if String Variable object
reference is NULL Object ID or the string‘eontains a
WideString (see 4.6.16.6).

Object ID of an object to be used as a-graphic representation

the object label or FFFF ¢ if nodesignator supplied. When

the VT draws this object it shall'\be clipped to the size of a
Soft Key designator (see Table A.2).

In response to"Change Object Label command

8 bytes

VT to.ECU, destination-specific

No

Command Command
Parameter Change Object Label

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 = Any other error
Bit 4 = 1 = Designator references invalid objects
Bit 5 = 1 = Any other error
Reserved, transmit as FF ¢

Fing

of

ject

This message is available in VT Version 4 and later. This command is used by a Working Set to modify a

point in a Polygon object.

Transmission repetition rate:
Data length:

Parameter group number:
Allowed in a Macro:

188

On request

8 bytes

ECU to VT, destination-specific
Yes
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Byte 1 VT function = 182,

Bits 7-4 1011 Command Command
Bits 3-0 0110 Parameter Change Polygon Point
Bytes 2,3 Object ID of the Polygon object to change
Byte 4 Point index of the point to replace.
NOTE  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

F.53 Change Polygon Point response

Thi§ message is available in VT Version 4 and later. The VT uses this message to respond to
Polygon Point command.

Transmission repetition 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

Byte 1 VT function = 182,

Bit 0 = 1 &)Invalid object ID

Bit 1 =1 = Invalid point index

Bit 2= 1 = Any other error
Bytes 5-8 Reserved, transmit as FF 4

F.54 Change Polygon Scale command

This
sca

Thig
con
algg

message is available in VT Version 4 and later. This command is used by a Working Set to
e of a complete Polygon object.

message causes the yalue of the polygon points to be changed. It is similar to the C
mand except that it alse causes the VT to rescale the polygon points. For consistent implemg
rithm given below shaltbe used to calculate the new points. When the VT receives this mess

he Change

Bits 7-4 1011 Command Command

Bits 3-0 0110 Parameter Change Polygon Point
Bytes 2,3 Object ID of the Polygon object to change
Byte 4 Error Codes (0:=>no error)

change the

hange Size
ntation, the
age, it shall

chapge the enclosing-aréa of the polygon (i.e. width and height attributes) and shall adjust all pglygon point
positions using thedollowing 32 bit signed integer algorithm:
if (old~X < 0) then
new_x = ((old_x * new_width) — (old_width / 2)) / old_width
else
new_x = ((old_x * new_width) + (old_width / 2)) / old_width
andif
if (old_y <0)then
new_y = ((old_y * new_height) — (old_height / 2)) / old_height
else
new_y = ((old_y * new_height) + (old_height/ 2)) / old_height
endif
Transmission repetition rate: On request
Data length: 8
Parameter group number: ECU to VT, destination-specific
Allowed in a Macro: Yes
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Byte

Bytes
Bytes
Bytes
Byte

1 VT function = 183,

Bits 74

Bits 3-0 0111
2,3

4,5

6,7

8

Command Command

Parameter Change Polygon Scale
Object ID of a Polygon object to scale

New width attribute

New height attribute

Reserved, transmit as FF ¢

F.55 Change Polygon Scale response

Data le
Param
Allowe

Byte

Bytes
Bytes
Bytes
Byte

F.56 Gr

This messa
object.

For messa
padded to §
If drawing d

the bounds
VT Objects

For drawing
Object, or t
of Options §

For drawing

ission repetition rate:

ngth:

i in a Macro:

it 1.

Object, or t

bter group number:

1 VT function = 18310

Bits 74

Bits 3-0 0111
2,3

4,5

6,7

8

In response to Change Polygon Scale command
8 bytes
VT to ECU, destination-specific

No
Command Command
Parameter Change Polygon Scale

Object ID of Polygon object
New width attribute
New height attribute
Error Codes (0 = no error)
Bit 0 = 1 = Invalid ébject id
Bits 1-3 = not used
Bit 4 = 1 = Any. ether error

aphics Context command (transport protocol)

ge is available in VT Version 4 and later. This command is used to manipulate a graphics Cor

jes larger than 8 bytes, transport protocol is used. Commands smaller than 8 bytes shal

bytes with FF,¢. The graphics‘drawn by this command shall be clipped to the size of the can
ommands place the graphies cursor outside the defined area of the object, the VT shall clip
drawing to the defined edges of the, abject but shall move the graphics cursor to the new end position out
of the object. The drawing rules for these graphics commands are the same as those for no
as specified in B.#0\(for example, always using a “square” brush).

, the foreground colour specified is either the foreground colour attribute of the Graphics Cor
ne Line Colour specified in the Line Attributes object. Which one is used is determined by the s

, the‘background colour specified is either the background colour attribute of the Graphics Cor

nge

text

be
Vas.
the
Side
mal

text
tate

text

e of

Options bit

1.

ha Bl Caolanrcnecifiead-intha Ell Attribiitac ohioct \Ahich ana 1o icoad 1o datarmainad hy tha ofs
T o OO uT— S P e oIt Tt o Tt o O e oy o O C o aSC oo gt rmmme ooy ot

For drawing text, the foreground colour specified is either the foreground colour attribute of the Graphics
Context Object, or the Font colour specified in the Font Attributes object. Which one is used is determined by

the state of Options bit 1.

For zooming, a zoom value of 1,0 means no magnification or a 1:1 mapping of pixels of the viewport to the
canvas. A zoom value of 2,0 means 2:1 magnification (or zoom in), 3,0 means 3:1 magnification, etc. A zoom
value of 0,5 means 1:2 demagnification (or zoom out), 0,25 means 1:4 demagnification, etc.
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When zooming in, for example, a zoom value of 3,0 for 3:1 magnification, each pixel of the canvas is
displayed in the viewport as 3 pixels wide and 3 pixels high.

When zooming out, for example, a zoom value of 0.25 for 1:4 demagnification, each block of 4 pixels wide by
4 pixels high of the canvas is displayed in the viewport as a single pixel. The exact zooming algorithm is VT
proprietary. A closest colour match may be used by the VT when merging or stretching pixels.

Only the viewport is zoomed — not the canvas. The Viewport X and Viewport Y positions are in reference to
the unzoomed canvas. This means that the zoom anchor point is the upper left corner of the viewport.
Zooming without moving the Viewport X and Viewport Y positions gives the appearance of stretching the
image from the top left towards the bottom right.

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 = 184,

Bits 74 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
Seg Table F.1.

Table F.1 — Graphic.command summary

Sub- Description Parameters Paramdter range
Command
ID
0 Set Graphics Cursor Bytes 5-6 = X position |-32768 to|+32767
This command alters the graphics cursor X/Y attributes of
the object. Bytes 7-8 = Y position |-32768 to|+32767
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.moying it relative to its current position. Bytes 7-8 = Y offset —32768 to|+32767
2 Set Foreground Colour Byte 5 = Foreground 0 to 255, depending
colour on VT's cqlour depth

This{cemmand modifies the foreground colour attribute.
The’graphics cursor is not moved.

3 Set Background Colour Byte 5 = Background 0 to 255, depending

This command modifies the background colour attribute. colour on VT's cqlour depth

The graphics cursor is not moved.

4 Set Line Attributes Object ID Bytes 5-6 = Object ID |0 to 65534, 65535
of a Line Attributes

Object or NULL Object
ID for line suppression.

This command modifies the Line object attribute. All
drawing commands that follow use the new attribute
value. For line suppression, set the object ID to NULL
Object ID. The graphics cursor is not moved.

5 Set Fill Attributes Object ID Bytes 5-6 = Object ID |0 to 65534, 65535
of a Fill Attributes
Object or NULL Object
ID for no further filling

This command modifies the fill object attribute. All
drawing commands that follow use the new attribute
value. For no filling, set the object ID to NULL Object ID.
The graphics cursor is not moved.
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Table F.1 (continued)

Sub- Description Parameters Parameter range
Command
ID
6 Set Font Attributes Object ID Bytes 5-6 = Object ID |0 to 65534, 65535

of a Font Attributes
Object or NULL Object
ID for no Font
Attributes

This command modifies the font object attribute. All
drawing commands that follow use the new attribute
value. If text is not being used, the object can be set to
NULL Object ID. The graphics cursor is not moved.

7 Erase Rectangle Bytes 5-6 = Width 010 69535

Fills the rectangle at the graphics cursor using the current

background colour. For this command, the Fill Attributes -
Object is not used regardless of the state of Options bit 1. | Bytes 7-8 = Height 0 to 65835
The graphics cursor is moved to the bottom right pixel of
the rectangle.

8 Draw Point Bytes 5-6 = X offset of N\ -32768 to +32767
pixel relative to the

Sets the pixel to the foreground colour. The graphics Graphics Cursor X

cursor is moved to the defined point.

Bytes 7-8 = Y-offset of |-32768 to +32767
pixel relative to'the
Graphics Cursor Y

9 Draw Line Bytes 5-6 = X offset of |-32768 to +32767
endypixel relative to the

Draws a line from the graphics cursor to the specified end Graphics Cursor X

pixel using the foreground colour. The Line Object
drawing rules apply with respect to the end pixel location> | Bytes 7-8 = Y offset of [-32768 to +32767
and Line Attributes. The graphics cursor is moved tothe |end pixel relative to the

specified end pixel. 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 Attributes object is )
currently defined, the border is drawn=if a fill attribute Bytes 7-8 = Height 0 to 65535
object is currently defined, the rectangle is filled. The
graphics cursor is moved to the bottom right pixel of the
rectangle.

11 Draw Closed Ellipse Bytes 5—6 = Width 0 to 65535

Draws a closed ellipse bounded by the rectangle defined

by the current graphics cursor location and the width and )
height given <Fhé Ellipse Object drawing rules apply. Ifa | Bytes 7-8 = Height 0 to 65535
Line Attributes object is currently defined, the border is
drawn. {fafill attribute object is currently defined, the
ellipseis filled. The graphics cursor is moved to the
bettom right pixel of the bounding rectangle.
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Sub- Description Parameters Parameter range
Command
ID
12 Draw Polygon Byte 5 = Number of 0 to 255
Draws a polygon from the graphics cursor to the first polygon points to follow
point, then to the second point and so on. The polygon is | Bytes 6-7 = First point |-32768 to +32767
closed if the last point has the offset 0,0. This is because | offset X value relative
offset 0,0 gives the coordinates of the original graphics to the Graphics Cursor
cursor which was used as the first point in the polygon. If [x (signed)
the data does not close the polygon, no automatic closing - :
is performed and filling is ignored. Foreground colour is | Bytes 8-9 = First point |-32768 to[+32767
used for the border colour. The Polygon Object drawing | offset Y value relative
rules apply. If a Line Attributes object is currently defined, |to the Graphics Cursor
the border is drawn. If a fill object is currently defined and |Y (signed)
the polygon is closed, the polygon is filled. The graphics | ---
cursor is moved to the last point in the list. {list of points continues
starting at Byten10*with
each point requiring
4 bytes of data}
NOTE All positions
and offsets are signed
infeégers unless otherwise
noted.
13 Draw Text Byte 5: 0 = Opaque, Oor1
Draws the given text using the Font Attributes object Any 1= Transparent.
flashing bits in the Font style of the Font Attributes-object |Byte 6 = Number of 0 to 255
are ignored. If opaque, the background colour attribute is | pytes to follow
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
4.6.16.6).
14 Pan Viewport Bytes 5-6 = Viewport X | -32768 to|+32767
This command modifies'the viewport X and Y attributes attribute
and forces a redraw/of\the object, allowing “panning” of Bytes 7-8 = Viewport Y | -32768 to|+32767
the underlying objectcontents. The graphics cursor is not | attribute
moved.
15 Zoom Viewport Bytes 5-8 = “zoom” -32,0 to +B2,0
This cégmmand allows magnification of the viewport value (Float numeric)
contents. See section on zooming for meaning of the
zoom value. The graphics cursor is not moved.
16 Pan and Zoom Viewport Bytes 5-6 = Viewport X | -32768 to|+32767
This command allows both panning and zooming at the attribute
same time combining commands 14 and 15. Bvtes 7—8 = Viewport Y | -32768 to|+32767
attribute
Bytes 9-12 = “zoom” -32,0 to +32,0
value (Float numeric).
17 Change Viewport Size Bytes 5-6 = New width |0 to 65535
This command changes the size of the viewport and can | Bytes 7-8 = New 0 to 65535
be compared to the normal Change Size command. height
NOTE The size of the object (i.e. the memory used)
cannot be changed. The graphics cursor is not moved.
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Table F.1 (continued)

Sub- Description Parameters Parameter range
Command
ID
18 Draw VT Object Bytes 5-6 = Object ID |0 to 65534

This command draws the VT Object specified by the of object to draw

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 focus at that time. Also, if the object is being edited
by the operator, it shall be drawn as if it is not being
edited, using the last accepted value of the object (not a
temporary value that the operator is still entering). The
graphics cursor is moved to the bottom right corner of the
object that was drawn. Normal VT Object transparency
rules apply when drawing the VT Object onto the canvas.
Any colours outside the colours allowed by this Graphics
Context Object (see Table B.41) shall be treated as
transparent.

19 Copy Canvas to Picture Graphic Bytes 5—6 = Object ID |0 to 65534
of Picture Graphic

This command copies the current canvas of the Graphics .
object to copy to

Context Object into the Picture Graphic Object specified
by the Object ID in bytes 5-6. If the Picture Graphic is
smaller than the canvas, then it shall be clipped to fit
within the Picture Graphic. If the Picture Graphic is larger
than the canvas, then the extra pixelsTin.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 thg 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 the colours
allowed by this Pieture”Graphic Object (see Table B.41)
shall be treated-as-transparent.

20 Copy Viewport to Picture Graphic Bytes 5-6 = Object ID |0 to 65534
of Picture Graphic

This comimand copies the current Viewport (zoomed or .
object to copy to

panned) of the Graphics Context Object into the Picture
Graphic Object specified by the Object ID in bytes 5-6. If
the Picture Graphic is smaller than the Viewport, then it
shall be clipped 1o it within the Picture Graphic. 1T the
Picture Graphic is larger than the Viewport, then the extra
pixels in the Picture Graphic are not changed. Colours in
the Viewport 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 the colours allowed by this Picture
Graphic Object (see Table B.41) shall be treated as
transparent.
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This message is available in VT Version 4 and later. The VT uses this message to respond to the Graphics

Context command (transport protocol).

Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: VT to ECU, destination-specific
Allowed in a Macro: No
Byte 1 VT function = 184,,
Bits 7-4 1011 Command Command
Bits 3-0 1000 Parameter Graphics Contexic

Object ID of a Graphics Context object

Bit 0 = 1 = Invalid object ID or objectlis not a Grap

Bit 1 = 1 = Invalid command,id

Bit 2 = 1 = Invalid parameter.

Bit 3 = 1 = Command will*produce invalid results
Bit 4 = 1 = Any other efror

Bytes 2,3

Byte 4 Sub-command ID

Byte 5 Error codes (0 = no errors)
Context object

Bytes 6-8

Reserved, transmit as.kF 4

F.58 Get Attribute Value message

Thig

for the current state of objects within the VT.

message is available in VT Version 4 and later. This.eommand is used by a Working Set to q

Transmission repetition rate:

Data length:

Parameter group number:

Allowed in a Macro:

Byte 1
Bits
Bits
Bytes 2,3
Byte 4
Bytes 5-8

VT function = 185,

7-4
3-0

1011
1004

On request

8bytes

ECU to VT, destination-specific
No

Command
Get Attribute Value

Command

Parameter

Object ID

Attribute ID of the Object
Reserved, transmit as FF g

F.59 Get Attribute Value response

Thig

message'is available in VT Version 4 and later. The VT uses this message to respond to a (
Valle message.

bmmand

hics

ery the VT

bet Attribute

Tldl IblllibbiUll IUIJUi.ii.iUII ldi.U.

: PN PRI R W |
IMTTESPUNSC U SCL AUTNDULE VdIUuC 1TICS54dyC

Data length: 8 bytes

Parameter group number: VT to ECU, destination-specific

Allowed in a Macro: No

Byte 1 VT function = 185,
Bits 7-4 1011 Command Command
Bits 3-0 1001 Parameter

Bytes 2,3
Byte 4

© 1SO 2010 — All rights reserved
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Object ID or FFFF 4 to indicate an error response
Attribute ID of the Object
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No Error Response:
Bytes 5-8

Current value of the attribute. Size depends on attribute data

type. Values greater than 1 byte are transmitted little endian

(LSB first):
Boolean: 1 byte for TRUE/FALSE
Integer: 1, 2 or 4 bytes as defined in
object tables
Float: 4 bytes
Bitmask: 1 byte
Error Response:
Bytes 5,6 Object ID
Byte [7 Error Codes (0 = no error)
Bit 0 = 1 = Invalid object ID
Bit 1 = 1 = Invalid Attribute ID
Bits 2, 3 = Reserved, sent as zero
Bit 4 = 1 = Any other error
Byte |8 Reserved, sent as FF ¢

F.60 Select Colour Map command

This message is available in VT Version 4 and later. The Select Colour Map command is used to selecf the
active Colopr Map. This command can take a long time to execute. The command applies to any presentgtion
from the or]ginating Working Set, which includes objects that may be shewin on other Working Set scrgens
(e.g- Auxiligry Control objects as may be presented on VT proprietary andether Working Set masks using the

Auxiliary Cgntrol Designator Type 2 Object Pointer).

Transmission repetition rate: On request
Data Igngth: 8 bytes
Parameter group number: ECU to VT, destination-specific
Allowed in a Macro: Yes
Byte |1 VT function = 186,
Bits 74 1011 Command Command
Bits 3-0 1010 Parameter Select Colour Map
Bytes | 2,3 Object ID of the Colour Map object, or FFFF 4 to restore the
default colour table (see A.3)
Bytes | 4-8 Reserved, transmit as FF g

If the selected Colour Map object is modified, the changes shall take effect immediately.

F.61 Seject Colour/Map response

This message is available in VT Version 4 and later.

Transnpigsion repetition rate: In response to Select Colour Map command
Data length: S-bytes
Parameter group number: VT to ECU, destination-specific
Allowed in a Macro: No
Byte 1 VT function = 1864,
Bits 7-4 1011 Command Command
Bits 3-0 1010 Parameter Select Colour Map
Bytes 2,3 Object ID of the Colour Map object
Byte 4 Error Codes (0 = no error)
Bit 0 = 1 = Invalid object id
Bit 1 = 1 = Invalid Colour Map
Bit 2 = 1 = Any other error
Bytes 5-8 Reserved, transmit as FF ¢
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A VT can take a long time to process this command. The response message shall be delayed until this activity
is completed. The VT Status message shall reflect the current state of the VT (is busy executing a command).

F.62 Identify VT message

This message is available in VT Version 4 and later. The Identify VT message may be sent by either Working
Sets or VTs. Upon receipt of this message, and only if no Alarm Mask is currently active, the VT shall display,
for a period of 3 s, the VT Number. This message is intended to be sent Destination-Global; however, it may

be sent destination-specific.

The| presentation of the VT Number is considered VT proprietary, and the VT designer may choOsg to present

othgr information indicating the purpose of the VT Number (see 4.6.21).

The| VT Number shall be in the range of 1 to 32, corresponding to Function Instances 0\{0°31. Vs may then

be rneferenced as VT Number 1, VT Number 2, etc.

VT Number = VT Function Instance + 1

NOTE The offset of 1 is in support of operators that might not be familiar with &-zero-based numbering system.
Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: ECU to VT, Destination-Global (destination-specific)
Allowed in a Macro: No

Byte 1 VT function = 187,

Bits 7-4 1011 Command Command
Bits 3-0 1011 Parameter Identify VT
Bytes 2-8 Reserved, transmit as FF g

F.63 Identify VT response

Thig message is available in VT Version 4 and later. The VT uses this message to respond to thg Identify VT

megsage if it was received destination-specific.

Transmission repetitionyrate: In response to Identify VT message
Data length: 8 bytes
Parameter groupZhumber: VT to ECU, destination-specific
Byte 1 VT function = 187,
Bits 7-4 1011 Command Command
Bits 3-0 1011 Parameter Identify VT
Bytes’~2-8 Reserved, transmit as FF 4

© 1SO 2010 — All rights reserved
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Annex G
(normative)

Status Messages

G.1 General

The status
tasks in the
object poolg

G.2 VT

and are not allowed in macros.

Status message

The VT Sta

messages allow the Working Set to determine the health of the VT and to monitor the progres
VT. They also allow the VT to monitor the health of Working Sets. These messages arenot p3

us message shall be sent to the Global Address to declare the active Warking Set Master whi

both displayed AND has the input focus (it “owns” the VT).

For VT Vergion 4 and later, a Working Set Master shall listen to this message in conjunction with the VT
User-Layout Hide/Show message (see H.20) to determine if it is display€d by the VT.

Data traffic|with the VT shall not proceed after initialization until the\WVT Status message is sent from thg
(see 4.6.6 for more information on connection management). The VT Status message is sent on chang
any of Byte$ 2 to 6, or Byte 7, bit 6, and once per second, up to~a maximum of five per second.

Trans

Data le
Param

ission repetition rate:

ngth:
bter group number:

On change_ofiany of Bytes 2 to 6, or Byte 7, bit 6, and once p
second upyto 5 messages per second

8 bytes

VT.t6_Global Address

Command Status
Parameter VT Status message
Source Address of active Working Set Master (“owns” VT)
Object ID of the visible Data/Alarm Mask of the active
Working Set
Object ID of the visible Soft Key Mask of the active Working §
VT busy codes
Bit 0 = 1 = VT is busy updating visible mask
Bit 1 =1 = VT is busy saving data to non-volatile memory
Bit 2 =1 = VT is busy executing a command
Bit 3 =1 = VT is busy executing a Macro

s of
rt of

his

On

VT
e of

bet

Bit 4 = 1 = VT is busy parsing an object pool’9)

Byte |1 VT function = 254,
Bits 7-4 1111
Bits 3-0 1110

Byte |2

Bytes | 3,4

Bytes | 5,6

Byte |7 VT busy-codes

Byte 8 VT Function code

10) These bits exist in VT Version 3 and later.

198

Bit 5 = Reserved, sent as zero
Bit 6 = 1 = Auxiliary controls learn mode active'0)
Bit 7 =1 = VT is out of memory

VT function code of current command being executed (valid only

if command or Macro busy code is set)
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G.3 Working Set Maintenance message

Each Working Set Master shall send a Working Set Maintenance message cyclically each second to the VT
(see 4.6.6 for more information on connection management).

As there are no means for a Working Set member to report its own version number, all members of the
Working Set shall comply with the same version number as reported by the master. For example, a Working
Set Master could report a Version Number that matches the lowest compliant device in the Working Set. The
master and members may use proprietary messages to determine their compliance.

Transmission repetition rate:

Once per second

NOT
See

The)
ISO

Ver:
to &
conj

Data length:
Parameter group number:

Byte. 1 VT function = 255,
Bits 7-4 1111
Bits 3-0 1111

Byte 2 BitMask

Byte 3 Version Number

0-2 Reserved
3 Compliant with VT Versid
4 Compliant with VT Versig
5—-FE4 Reserved
FEYG Compliant with VT Versior
Bytes 4-8 Reserved, transmit as FF g
E The Version Number reported in this message determines how the VT responds to commands an
4.6.2.

Version Number parameter yeported by the Working Set Master shall reflect the version of]
11783 in conformance with which the Working Set (master and members) is designed. It shall
at riintime due to adaptations'to different VTs. For example, a Version 4 Working Set Master woul
5ion 4 in this parameter, even if the Working Set falls back on Version 3 behaviour to upload an

Version 3 VT, Fhe VT may choose to report this or provide it for diagnostics, but sha
munication or{he’ object pool based on the reported Version Number.

8 bytes
ECU to VT, destination-specific

Command Status
Parameter Workihg Set Mainte
message

Version 3 and later:

Bit 0 = 1 = Initiating Working;Set maintenance (on
startup)
Bits 1-7 = Reserved, sent as zero

Version 2:

Reserved, sentas\FF g
The ISO 11783-6version that this Working Set meetg

nance

ce at

n3
n4

2 and prior

d messages.

this part of
not change
d still report
object pool
| not reject

© 1SO 2010 — All rights reserved
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H.1 General

Annex H
(normative)

Activation messages

Unsolicited messages are sent from the VT to the Working Set Master using the PGNs given in Annex.C:
Working Set Master may send a response message (all the responses given in this annex are optional, un
specifically stated otherwise).

H2 S

and the rep
If the VT h
the Key pre
is sent).

The Soft K}

t Key Activation message

y Activation message allows the VT to transmit operator selection of@~Soft Key. If a key is
tition rate exceeds 300 ms, then the ECU should process as if the keywas released (see 4.6
s a means to abort the key press, it shall send the Key press abérted activation code insteg

Ss released activation code (e.g. press button on touch screen;-slide finger off side of button, 3

Transnjpission repetition rate:

Data le

Param

Byte

Byte

Bytes

Bytes

Byte

Byte

ngth:

bter group number:

1
Bits
Bits
2

oA

VT function = 04,

7-4 0000
3-0 0000
Object ID

Parent object.ID

Key number

On key press/release and every 200 ms when key is held.
8 bytes
VT to ECU, destination-specific

Command Control Element Function
Parameter Soft Key
Key @ctivation code
0 = Key has been released (state change)
1 = Key has been pressed (state change)
2 = Key is still pressed
3 = Key press aborted ')
Object ID of Key Object
Object ID of visible Data Mask, Alarm Mask, or in the case
where the Soft Key is in a visible Key Group, the Object I
the Key Group Object
Soft key code:
0 = alarm ACK
1-255 = Key code assigned by Working Set Master
Reserved, transmit as FF g4

The
ess

held
15).
d of
bort

D of

11) VT Version 4 and later.
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H.3 Soft Key Activation response
Transmission repetition rate: Optionally, in response to Soft Key Activation message
Data length: 8 bytes
Parameter group number: ECU to VT, destination-specific
Byte 1 VT function = 04¢
Bits 7-4 0000 Command Control Element Function
Bits 3-0 0000 Parameter Soft Key
Byte 2 Key activation Code Key activation code
0 = Key has been released (state change)
1 = Key has been pressed (state change)
2 = Key is still held
3 = Key press aborted12)
Bytes 3,4 ObjectID Object ID of Key Object
Bytes 5,6 ParentobjectID Object ID of visible Data Mask, Alarm Mask, or in the|case
where the Soft Key is in a visible Key.Group, the @bject ID of
the Key Group Object
Byte 7 Key number Soft key code
Byte 8 Reserved, transmit as FF g
H.4 Button Activation message
The| Button Activation message allows the VT to transmit operator selection of a Button Object to {he Working
Set|Master. If a non-latchable button is held and the repetition rate exceeds 300 ms, then the }CU should
progess as if the button was released (see 4.6.15). If the VT has a means to abort the button ptess, it shall
senfl the Button press aborted activation code instead of the Button press released activation codg (e.g. press
buttpn on touch screen, slide finger off side of button, abort is sent).
Transmission repetition rate: On button press/release and every 200 ms when button is held.
Latchable buttons do not repeat.
Data length: 8 bytes
Parameter group number: VT to ECU, destination-specific
Byte 1 VT function =1,
Bits 7-4 0000 Command Control Element Function
Bits 3-0 ~0001 Parameter Button
Byte 2 Key activation Code Key activation code
0 = Button has been unlatched or released (state ghange)
1 = Button has been “pressed” or latched (state change)
2 = Button is still held (latchable buttons do not repeat)
3 = Button press aborted’2)
Bytes»>3,4 Object ID Object ID of Button Object
Bytes' 5,6 ParentobjectID Object ID of parent Data Mask or in the case where trre Button is
in a visible Window Mask object, the Object |D of the Window
Mask object
Byte Key Number Button key code
Byte Reserved, transmit as FF 4

12) VT Version 4 and later.

© 1SO 2010 — All rights reserved
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H.5 Button Activation response

Transmission repetition rate: Optionally, in response to Button Activation message
Data length: 8 bytes
Parameter group number: ECU to VT, destination-specific
Byte 1 VT function = 14,
Bits 7-4 0000 Command Control Element function
Bits 3-0 0001 Parameter Button
Byte 2 Key activation code Key activation code
0 = Button has been unlatched or released (state change
1 = Button has been “pressed” or latched (state change)
2 = Button is still held (latchable buttons do not repeat)
3 = Button press aborted 13)
Bytes | 3,4 Object ID Object ID of Button Object
Bytes | 5,6 Parent object ID Object ID of parent Data Mask or in the case wheére the Buttg
in a visible Window Mask object, the Object 1D of the Win
Mask object
Byte |7 Key number Button key code
Byte |8 Reserved, transmit as FF g

H.6 Pojnting Event message

The Pointin
clicked or d

This mess4
Button Acti

If held and the repetition rate exceeds 300 ms, then the\ECU should process as if released.

If the VT hg
operation s
activate the)

If the VT hg
the current

g Event message is used to indicate that a position in the Data Mask area has been touc
agged, in the case where the VT supports a touch screen-or pointing device.

ge is not used when a button or input object has ‘been touched or clicked on, in which case
ation message or VT Select Input Object message is sent.

ubsequently crosses a button or input field, this message shall continue to be sent. It shall
button or input field.

s a means to detect changing coordinates while held, then the X,Y position shall update to re
coordinates (see D.9).

n is
How

hed,

the

s a means to support dragging, and-if_the first press is not on a button or input field and the ¢rag

not

flect

If the VT dges not have a means to detect changing coordinates while held, but can detect individual pfess
and releasg coordinates, then“the XY position while held shall repeat the coordinates at the press posjtion
(see D.9).
If the VT can only.detect the press coordinates, then the X,Y position in all states is the coordinates af the
press positipn (seg-D.9).

Transmission-repetitionrate: On-pressirelease-and-every200-ms-when-held

Data length: 8 bytes

Parameter group number: VT to ECU, destination-specific
13) VT Version 4 and later.
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Byte 1 VT function = 24,

-6:2010(E)

Bits 7-4 0000 Command Control Element Function
Bits 3—0 0010 Parameter Pointing Event
Bytes 2,3 X Position X Position in pixels relative to top left corner of Data Mask area
Bytes 4,5 Y Position Y Position in pixels relative to top left corner of Data Mask area
Byte 614 Touch State
0 = Released
1 = Pressed
2 = Held
255 = Pressed (For backward compatibility only)
Bytes 7,8 Reserved, transmit as FF g
H.7 Pointing Event response
Transmission repetition rate: Optionally, in response to Pointing Event message
Data length: 8 bytes
Parameter group number: ECU to VT, destination-specific

H.8

This
des

This
an &
whs

NOT
Set

When a Button or-Key Object is the target of selection, it shall not be reported as open for input. \j

and

Byte 1 VT function = 24,

Bits 7-4 0000 Command Control Element Fu
Bits 3-0 0010 Parameter Pointing Event
Bytes 2,3 X Position X Position in pixels relative to top left corner of Data |
Bytes 4,5 Y Position Y Position in pixels relative to top left corner of Data N
Byte 614 Touch State
0 = Released
1 = Pressed
2 = Held
255 ="Pressed (For backward compatibility only)
Bytes 7,8 Reserved, transmit as FF 4

VT Select Input Object message

message is sent by the VT any.time an input field, Button or Key Object is selected (
blected (loses focus), opened for edit or closed after edit by the operator or an ESC command.

message may not be sent ifthe input object that was activated had a complete transaction ap
tomic operation (e.g. an input Boolean where the activation simply toggles the value, or an In
re the VT has a dedicated-increment by 1 and decrement by 1 capability).

E This command\originates in the VT as a result of operator interaction. This message is not sent i
equested the change’in focus with the Select Input Object command (see F.6).

nction

flask area
flask area

hets focus),

blied to it as
but Number

the Working

T Version 3

prior do“net support selection of a Button Object or a Key Object.
Transmission repetition rate: On selection of input object
Data length- 8 hytes

Parameter group number: VT to ECU, destination-specific

14) Byte 6 applies to VT Version 4 and later, other than the value 255.
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Byte 1 VT function = 3,
Bits 7-4 0000 Command

Control Element Function

Bits 3-0 0011 Parameter VT Select Input object
Bytes 2,3 Object ID
Byte 4 Selection
0 = object is deselected,
1 = object is selected (has focus)
Byte 5 VT Version 3 and prior
Reserved, transmit as FF 4
VT Version 4 and later
Bitmask
Bit 0 = 1 = object Is open for data input — Byte 4 shall be S
to 1
Bits 1—-7 = Reserved, transmit as 0
Bytes | 6-8 Reserved, transmit as FF g
H.9 VT|Select Input Object response
The ECU usges this message to optionally respond to the VT Select Input Object message.

H.10 VT

This

204

Transnjpission repetition rate:

Data le
Param

Byte

Bytes
Byte

Bytes

messag

ngth:

1
Bits
Bits
2,3
4

5-8

bter group number:

VT function = 34,
7-4 0000
3-0 0011

ESC message

ge is sent by the VT any time:the operator presses the ESC means, and when the VT close
open input field due to a Change Actjve-Mask command.

Transnpission repetition rate:

Optionally, in response to VT Select Input Object message
8 bytes
ECU to VT, destination-specific

Command Control Element Function
Parameter VT Select Input object
Object ID

Selection

0 = objectis deselected,
1 = object is selected (has focus)
Reseryed; transmit as FF 4

On ESC means press

et

6 an

Data lgngth: 8 bytes
Paramgter group number: VT to ECU, destination-specific
Byte |1 Vfunction = 44,
Bits /<4 0000 Command Control Element Function
Bits\»:3—0 0100 Parameter VT ESC
Bytes | 2,.3 Object ID where input was aborted if no error code
Byte 4 Error Codes (n =no nrrnrc)
Bit 0 = 1 = No input field is selected (this bit is only used
when the VT has a permanent ESC means)
Bits 1-3 = Not used, sent as 0
Bit 4 = 1 = Any other error
Bytes 5-8 Reserved, transmit as FF g4
© 1SO 2010 — All rights reserved
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H.11 VT ESC response

ISO 11783

The ECU uses this message to optionally respond to the VT ESC message.

Transmission repetition rate:

Data length:

Parameter group number:

Optionally, in response to VT ESC message
8 bytes
ECU to VT, destination-specific

-6:2010(E)

H.1
The

cas
obje

H.1

The)

Byte 1 VT function = 4,4,
Bits 7-4 0000 Command Control Element function
Bits 3-0 0100 Parameter VT ESC

Bytes 2,3 Object ID where input was aborted if no error code

Bytes 4-8 Reserved, transmit as FF g

2 VT Change Numeric Value message

VT sends this message any time the operator enters a numeric value for,an input object
regardless of whether or not the value changed. This message is not sent if the_input was abort
b a VT ESC message will be sent instead). For input objects that have a wumeric variable re
ct ID of the numeric variable object is used in this message.

Transmission repetition rate:

On change value of numeric object

or variable,
d (in which
erence, the

Data length: 8 bytes
Parameter group number: VT to ECU, destination-specific
Byte 1 VT function = 5,
Bits 7-4 0000 Command Control Element Function
Bits 3-0 0101 Parameter VT Change Numeric Value
message
Bytes 2,3 ObjectID
Byte 4 Not used
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 litfle endian
(LSB first). Unused bytes shall be filled with zero.
Input Boolean: 1 byte for TRUE/FALSE
Input Number: 4 bytes for integer ihput
Input List: 1 byte for list index
Number variable: 4 bytes for integer yalue
3 VT Change Numeric Value response
ECU uses'this message to optionally respond to the VT Change Numeric Value message.
Transmission repetition rate: Optionally, in response to VT Change Numeric Value jnessage
Data' length: 8 bytes
Parametergroupmumber: FCUto VT destimation=specific
Byte 1 VT function = 5,
Bits 7-4 0000 Command Control Element Function
Bits 3-0 0101 Parameter VT Change Numeric Value
message
Bytes 2,3 Object ID
Byte 4 Not used
Bytes 5-8 Value copied from VT Change Numeric Value message.

© 1SO 2010 — All rights reserved
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H.14 VT Change Active Mask message

The VT sends this message if there are missing object references or errors when a mask is displayed, or prior
to deletion of pool due to active mask error. The Change Active Mask response message, also sent by the VT,
only acknowledges that the Change Active Mask command was received and processed. Since the actual
display of the mask can occur later, especially if an Alarm Mask currently has the display, this message is
used by the VT to report errors during the actual drawing of the mask.

On error
8 bytes
VT to ECU, destination-specific

Transmission repetition rate:
Data length:
Parameter group number:

Byte |1 VT function = 64
Bits 7-4 0000 Command Control Element Function
Bits 3-0 0110 Parameter VT Change Active-Mask

Bytes | 2,3 Active mask object ID
Byte |4 Error codes (0 = no error)
Bit 0 = not used
Bit 1 = not used
Bit 2 = 1 = Missing objects
Bit 3 = 1 = mask or child objecthas’errors
Bit 4 = 1 = Any other error
Bit 5 = 1 = Pool being deleted
Bytes

56 Object ID containing error
7,8

Bytes Parent object ID of error.ebject ID

H.15 VT|Change Active Mask response
The ECU uses this message to optionally respond to the VI-Change Active Mask message.
Transnpission repetition rate:

Data length:
Parameter group number:

Optionallyyin response to VT Change Active Mask message
8 bytes
ECUto VT, destination-specific

Byte |1 VT function = 6,
Bits 7-4 0000 Command Control Element Function
Bits 3-0 0110 Parameter VT Change Active Mask

Bytes | 2,3
Bytes | 4-8

Active mask object ID
Reserved, transmit as FF g

H.16 VT|Change Soft Key Mask message

The VT sepds this ¢message if there are missing object references or errors when a Soft Key Mask is
displayed. The Change Soft Key Mask response message, also sent by the VT, only acknowledges thaf the
Soft Key Mask was received and processed. Since the actual display of the mask can occur later, especidlly if
an Alarm V\Iask currently has the display, this message is used by the VT to report errors during the agtual
drawing of the-Soft Keyask:

Transmission repetition rate: On error
Data length: 8 bytes
Parameter group number: VT to ECU, destination-specific
Allowed in a Macro: No
Byte 1 VT function = 74,
Bits 7—-4 0000 Command Control Element Function
Bits 3-0 0111 Parameter VT Change Soft Key Mask
Bytes 2,3 Data or Alarm Mask Object ID
Bytes 4,5 New Soft Key Mask Object ID
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