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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

non-govern
Internationg

Internationg
The main {
adopted by

Internationg

ISO 117834
forestry, Su

ISO 11783
forestry —

Part 2:
Part 3:
Part 4:
Part 5:
Part 6:
Part 7:

Part 9:

Part 1, Gemeral standard<{for”mobile data communication, Part 8, Power train messages, Part 10,

controller
Diagnostics

mental, in_fiaison with 150, also take part in the work. IS0 collaborates closely with
| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part’2.
sk of technical committees is to prepare International Standards. Draft International Stand
the technical committees are circulated to the member bodies for voting. Publication as

| Standard requires approval by at least 75 % of the member bodies casting'a vote.

6 was prepared by Technical Committee ISO/TC 23, Tractors and machinery for agriculture
bcommittee SC 19, Agricultural electronics.

consists of the following parts, under the general title Tractofs and machinery for agriculture
Serial control and communications data network:

Physical layer

Data link layer

Network layer

Network management

Virtual terminal

Implement messages application layer

Tractor ECU

bnd  management information system data interchange, Part 11, Data dictionary, Par
and PartA3; File server are under preparation.
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Parts 1 to 11 of ISO 11783 specify a communications system for agricultural equipment based on the
CAN 2.0 B[] protocol. SAE J 1939 [2] 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 aIIow electromc unlts that meet the truck and bus SAE J 1939 speC|f|cat|ons to be used by

ISO

The)
disd
hold

Atte
patd
suc

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

takes no position concerning the evidence, validity and scopg‘ofi this patent.

holder of this patent has assured ISO that he is willing to~hegotiate licences under reasonab
riminatory terms and conditions with applicants throughout the world. In this respect, the state
er of this patent right is registered with 1SO. Information may be obtained from:

Robert Bosch GmbH
Wernerstrasse 51

Postfach 30 02 20

D-70442 Stuttgart-Feuerbach
Germany

ntion is drawn to the possibility:that some of the elements of this part of ISO 11783 may be th
nt rights other than that these identified above. ISO shall not be held responsible for identifyir
N patent rights.
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Tractors and machinery for agriculture and forestry — Serial
control and communications data network —

Part 6:

Vi

ual terminal
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Scope

part of ISO 11783 specifies a serial data network for control and .communications on
Cultural tractors, mounted, semi-mounted, towed or self propelled \implements. Its pun

mation storage and display units whether mounted or part of the tractor, or any implements.
11783 describes a universal virtual terminal that can be used by.both tractors and implements

Normative references

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

11783-1"), Tractors and machinery for. agriculture and forestry — Serial control and communi
vork — Part 1: General standard for.niaobile data communication

11783-3:1998, Tractors and machinery for agriculture and forestry — Serial control and com
network — Part 3: Data linklayer

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

11783-7, Tractors and machinery for agriculture and forestry — Serial control and communic
vork — Part 7Implement messages application layer

Terms, definitions and abbreviated terms

dardize the method and format of transfer of data between sensor, actuators, contro]

forestry or
pose is to
elements,
This part of

For dated
referenced

cations data

munications

ations data

ations data

For

the purposes of this document, the terms, definitions and abbreviated terms given in 150 11/

following terms and definitions and abbreviated term apply.

3.1
aux

iliary input device

3-1 and the

autonomous electronic control unit (ECU) providing auxiliary controls for common use that may also be being
physically located on the virtual terminal (VT)

1)

Under preparation.
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3.2

object pool

collection of objects that completely define the operator interface for an implement or a single working set
NOTE The complete VT definition will be made up of one or more object pools — one for each working set.

AID attribute ID

4 Technical requirements

bns,
p of

implements| to interact with an operator. The VT provides the capability to display information-and to retrjeve

operator. An ECU, an implement or a group of implements represented by a working set mgster

acquires stprage for objects within the VT and on demand displays this stored information to an operator. In

This part

ents

ented by a single ECU or a group of ECUs acting as a working set. \Working sets on the network
uire the use of input and control keys of the VT to allow the operater to send signals back td the

f 1SO 11783 describes a VT with the detail and clarity{required for VTs built by diffdrent

manufacturers to be interchangeable with any implement working set that uses its services. The interface

protocol of this part of ISO 11783 also reduces the run-time ISO 11783 communication bus traffic as muc
possible. Fpr these reasons, the requirements of this part of 18911783 are organized in an object-orie

h as
hted

manner with specific attributes and behaviour of each object clearly and fully defined. The required behayiour

of the VT given certain situations is also detailed.

In general,| the functions, not the design, of the usér interface of the VT are defined in order to a

void

restrictions |on possible designs. However, certainllimitations must be imposed in order to meet the goal of
interchangdability between various manufactuters. Specifications regarding physical layout, componeénts,

processing jpower and the number of physicalkelements comprising a VT have been omitted in order to a
restricting manufacturer’s designs.

The VT shdll have a pixel-addressable,(graphical) display. Information from connected working sets is sh
to the opergtor on the graphical display. This information is shown in display areas that are defined by

void

pwn
Hata

masks, alayqm masks and soft keéy,masks. The data for these masks is contained in object definitions that| are
loaded into|a VT either from¢a,working set via the 1SO 11783 CAN bus, from a data card, or by some gther

means. When the information defined by a mask is required on the display, the mask can be made visible
single Chaphge Active _Mask message from the working set, and therefore does not require signifi
additional network traffic.

The physi
discretion

| size;~resolution, orientation and methods of implementing the graphical display are at
the designer of the VT. Figure 1 shows examples of some possible VT designs and orientatio

by a
cant

the
hS.
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a) Landscape orientation b)\ -Portrait orientation

c) Touch screen &Landscape orientation d) Touch screen — Portrait orientgtion

Key

data mask.area
5oft key.mask area
physical'screen
56ft-key designator
physical soft key

a b WN -

Figure 1 — Virtual terminal — Examples

© 1SO 2004 - All rights reserved 3


https://standardsiso.com/api/?name=269fbc94b18aa671a46e1c5a9f11cfef

ISO 11783-6:2004(E)

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.

a)

b)

d)

See Figure 2.

Soft

is a means, most likely keys on the VT, using software-changeable designators (labels). “Soft keys” have
their identity changed depending on which soft key mask is visible. The VT shall make the association

between a soft key and its designator clearly evident to the operator. There is no requirement on

the

number of physical soft keys. The number of soft key designators supported by the VT shall be between 6

and 64]inclusive per soft key mask. The VT shall provide a means for the operator to navigate andsg
all defined soft key designators. For example, if there are four physical keys but the VT design.supg
16 sof{ key designators, some type of scrolling or paging would be required to allow the @peratg
navigale to, and select from, any of the 16 soft key designators using the four physical keys!

Navigdtion

is a mgans of selecting an input field within the active data or alarm mask. “Navigation keys” do not g
key acfivation information to the working set and are proprietary to the VT.

Editin

is a means of entering/editing information in an input field. “Editingvkeys” do not send key activg
information to the working set and are proprietary to the VT. A nmieans shall be provided for entering
numbef or character sequence that is valid for the input fieldi’/A*means shall also be provided for
from ol ENTER information into a data field. The ENTER means shall be provided to indicate to ECUs
complgtion of data entry and the ESC means shall be provided to indicate that the data entry was abqg
The VT shall send a response message to an ECU forieither an operator-activated ESC means o
ESC command received from an ECU.

Contral
is a means of selecting between working sets whenever a data mask is visible and for acknowled
alarms| Both means are required. Since more than one working set can use the services of the VT
VT shdll provide a means for the operator of selecting between connected working sets. The working
selectign means shall be indicated by three circular arrows or a similar graphic. Only the ACK mg
sends key activation information\to the working set.

Auxiligry input

is a mgans for assigning auxiliary inputs to auxiliary functions. See Annex J.

lect
orts
r to

end

tion
any
FSC
the
rted.
r an

jing
the
set
ans
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1 [control 4 editing
2 Jpavigation 5 auxiliary input
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Figure 2 — Operator input and control means
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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 device
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.

The origin (P8

4

4.5 Disp

4.51

The VT shg
mask area
depending

in either lar
requiremen

area. Higher resolution mask areas are permitted, but the square aspect ratio shall be strictly enfor

Examples g

Data mask area

Lic lacatad - at tha tonleft hand corneroftha datamack araq
oot atet ot e tope et GO e O e-tata T aoic ot

Jay areas

Il reserve an area of the display for displaying data and alarm masks. This area is called the
(see Figure 1). Recognizing that the physical orientation of the VT dijsplay could be diffe
bn the manufacturer of the VT, a square data mask aspect ratio is chosen-to ensure correct dis
dscape or portrait orientation. The minimum data mask area shall be 200 pixels x 200 pixels.
does not limit the physical resolution or size of the display deyice) only the useable data

f data mask areas that would meet this requirement are

Hata
ent,
play
This
ask
ced.

200 x 200,

240 x 240,
320 x 320, and
480 x 480.

Any other spuare dimensions would be acceptable.

ted that unused areas of the physical display be used for proprietary information such as vehicle
tistics or other data.

It is suggesg
data, VT st

4.5.2 Soft key mask area and-soft key designators

ais
soft
vide
oth.
t be
VT
the

The VT shdll reserve an area of the display for soft key labels, separate from the data mask area. This arg
called the qoft key mask.area (see Figure 1). Each soft key shall have a reserved display area, called a
key designator, for displaying a label (see Figure 1). The minimum size of the designator field is 60 pixels
x 32 pixels high regardless of screen orientation. The soft key designators may contain text, graphics or b
The soft key mask area may be adjacent to, or physically separate from, the data mask area, but shall ng
part of the gata mask area. If a soft key is continually pressed after another mask has been activated, the
should not send a Key Activalion message for € Release Key message 1o
pushed soft key for the previous mask.

4.6 Behaviour

4.6.1 Object pools

4.6.1.1 General

The operator interface definition for a device or one or more implements represented by either a single ECU
or a working set consists of a set of objects (hereafter referred to as the working set’'s object pool). These
objects are defined in detail in the following clauses. Each object contains all necessary attributes and child

© ISO 2004 — All rights reserved
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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 is 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.

4.6.1.2 “NULL” object ID

Object ID FFFF, 6 (65535,) is reserved for use as the “NULL” object ID.

4.6.1.3 Processing objects

Obj
Obj
if a
conm

4.6.

The
objsg
con
set.
VT

that

bets listed in parent objects may also list child objects, thereby creating a tree hierarchy in the
bcts are always processed in the order listed in the parent object in a “depth-first” manner. In ¢
reference is made to an object that references other objects, the\child references are p
pletion before returning to the parent to continue processing.

2 Working sets

object pool supplied by a working set is associated with" all members of that working set.
ct information from one ECU or all the ECUs that make up a working set to be collectively pre
mon object pool. One ISO 11783-5 NAME shall bexdesignated as the working set master for e
As coordinator of the communications of a working set, the working set master shall secure th
and provide the object pool definition of all working set members. It shall also send working se
provide the NAMEs of the members of said' working set to the VT. This identifies the menm

object pool.
ther words,
ocessed to

This allows
sented as a
bch working
e use of the
t messages
bers of the

working set and hence those ECUs whichican provide data to the fields in the working sget's masks.
Appropriate messages for defining a workingset are given in ISO 11783-7.

Onge members of the working set have been identified to the VT, any member of the working |set has the
ability to provide data for output«objects and to change attributes in the object pool during run-time. The VT
shall be able to accept the change attribute type commands from any member of a working set.

The|l working set master shall ‘provide the initial object pool definition. Any data input by the operatpr into input
field objects is always transmitted to the working set master.

4.6.3 Languagé,formats and measurement units selection

Thel VT shallksend the standard language, format and measurement units messages defined in 130 11783-7.
The| working' set object identifies the languages that the working set supports. The VT shall provide a method

nguage has

for fhe operator to view the list of supported languages and to select an item from the list. If no la
beewmmmmwmmww = 0 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 VT shall also provide a method for the operator to select formats (Time, Date, etc.) and measurement
units. The VT shall report selected language, formats and measurement units at power up and any time there
is a change. These messages allow the working set to modify its object pool to the operator-selected
language — by updating string fields — and to the selected units — by changing offsets and scales. If the
working set does not support the specified language, formats or units, it should use a proprietary method to
select an appropriate setting.

The VT shall store the standard setups in non-volatile storage and restore the values during initialization.

© 1SO 2004 - All rights reserved
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4.6.4 Initialization

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

a) VT Initialization

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

2) The VT shall begin transmission of the VT status message.

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

4) THe VT shall allow working sets to initialize and to load their object pools.

5) The VT shall complete the auxiliary input initialization defined in Annex J.

b) Working set initialization
1) THe working set master shall complete the address claim procedure in aceordance with ISO 11783-5.
2) THe working set master shall wait until the VT begins transmission‘ef the VT status message.

3) The working set master shall identify itself and its members<to the VT using messages given in
ISP 11783-7.

4) THe working set master shall begin transmitting the working set maintenance message.

5) The working set master shall request the language and format messages from the VT (see
ISP 11783-7).

6) The working set master may query the V(T as necessary to determine its capabilities. Based on| the
VT’s responses, the working set master shall adjust its object pool for scaling, available fgnts,
supported colours, etc.

7) The working set master may query the VT to determine if its object pool already exists in non-volgtile
memory.

8) Ohbject pool transfer shall commence and be completed. This can be done either by asking fon the
object pool to be transfefred from non-volatile memory (see Annex E) or by using transport protpcol
(s¢e ISO 11783-3),extended transport protocol (see Annex K) and the messages given in Annex|C.

4.6.5 Working set object and active masks

In the initiall objeét-pool definition, each working set master shall provide one, and only one, working set ohject
in order to ¢lefine a descriptor, active mask and supported languages for the working set. The descriptor may
be graphical<text or both but shall fit inside the area defined by the VT for a soft key designator |The
descriptor may be used by the VT any time the working set needs to be represented to the operator.

EXAMPLE Communication alarms, auxiliary control setup.

When a working set is “active”, it has exclusive ownership of the VT display. The VT shall provide some
means to allow the operator to select working set that is to be active. Only one working set is active at any
given time. The working set cannot force any of its masks to be visible when another working set is active and
it cannot force its working set object to be active. Whenever a working set becomes active, the VT shall

a) display the new working set’s current active mask and associated soft key mask, and

b) send the VT status message to the global address (255) to inform working sets of the change.

8 © ISO 2004 — All rights reserved
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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 not the active working set. This allows the appropriate mask to be displayed when
the working set becomes active. When a working set is deactivated, its active mask is hidden, but still remains
as the active mask for that working set.

4.6.6 Connection Management

The VT transmits the VT Status message once per second. ECUs use the message to ensure the VT is
present and to determine the current status of the VT. If an ECU does not receive this message for at least 3 s

it as

sumes a possible uncontrolled shutdown of the VT. When this happens the working set shall

enter a safe

stat
put
stat

Eac
meq
3s
delg
the
VT
des

Wh

b. The safe state is defined as the state in which all functions dependant on the VT operator.i

b until power to the working set is cycled.

h working set master sends the Working Set Maintenance message once per seéond. The \{
sage to ensure that each working set is still present. If the VT does not receive this message
t assumes a possible uncontrolled shutdown of the working set master. When this happens t
te the working set’s object pool to free the memory for other uses. If the working set has contr
display is cleared and the VT automatically gives control to another connected working set an
Status message to the global address. If there is an active alarm\for the failed working
blects the alarm mask automatically.

En a working set’s object pool has been deleted and the VT recejves a Working Set Maintenan

fromp the missing working set, it should NACK the message (1ISO<11783-3). The NACK message i

wor
wor

4.6.

4.6.

Attr
the
(AIL
are

Evel
(inc
reaq

4.6.

Obj
prof
obje

ing set's source address. When a working set has been disconnected and reconnected to
ing set may attempt to reload its object pool.

7 Updating the operator interface

7.1 Changing attributes and values

defined Change Attribute messages. Changeable attributes in each object are assigned an
)- The Change Attribute message allows any attribute with an AID to be changed. In additio
sometimes grouped togetherinto a single “change” command for efficiency 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.

7.2 Changing, adding and deleting objects

bcts can—be completely redefined at run-time 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
ctlD; the existing object is replaced (the VT can determine the owner from the source adq

message)Resizing objectsispermitted-but mmay cause the VT toTurmout of memory—SeeArmex €.

The

entire object pool can be deleted by the working set using a Delete Object Pool message.

4.6.8 Special objects

4.6.8.1

Container objects

A container object is a special object used to

a)

b)

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

to hide and show objects.

© 1SO 2004 - All rights reserved
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Containers create hierarchy within a mask.

Figure 3 shows an example of container re-use. 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.

Mask 1 Mask 2
Container 1 Container 1
Field 1 Field 2 Field 1 Field 2
Lpbel 1 | Value1 | | Units 1 Label1 | Value1 | | Units 1
Field 3 Field 4 Field 5 Field 6
Lhbel2 | Value2 | | Units2 Label3 | Value3 J- [ Units 3

Figure 3 — Container re-use

Figure 4 a) |shows an example of using a container to hide a groupyof objects. In the example, Text 1
Text 2 shodild be visible at all times. Text 3 and Text 4 should be" visible only if a particular feature o
implement |s available. Therefore, the working set creates a‘Container containing Text 3 and Text 4 g
inserted in the mask. At run-time, the working set determines:whether or not the particular feature is availg
If not, the working set hides the container as shown in Figufe 4 b).

and
f an

be
ble.

Mask 1 Mask 2
Text 1 Text 2 Text 1 Text 2
Container 1
Text 3 Text 4

a) | Particular feature available

b) Feature not available: container hidden

Figure 4 — Container used to hide objects — Example

4.6.8.2  Attribute objects

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

changed.

10
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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 might 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
Value message.

4.6.8.4 Macros

Magro 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 s 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 compléted 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 férthe messages in the macro.

Cirqular references are not permitted since they create infinite macro loops inside the VT and could render the
VT [noperable for all working sets.

EXAMPLE When a macro triggers an event that references the same macro, a circular reference is cregted.

4.6.8.5 Object pointer
The object pointer object allowsrun-time modification of included objects. By changing the value of the pointer
objgct, a different object can be drawn at the same location. The type of object that the objegt pointer is
alloyved to reference is limited and depends on the parent object.

When an object pointeris modified at run-time, resulting in an invalid object reference, the VT is not required
to detect this object pool error immediately but may delay error detection until the data or alarm mask which
confains the object pointer is activated. At activation of a data or alarm mask containing the invalid object
reference the™VT sends the F.35 “Change Active Mask Response” or H.14 “VT Change Ag¢tive Mask”
megsages teuirnform 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 5
shows an example data mask with the relative locations of several objects.

© 1SO 2004 — Al rights reserved 1
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Dimensions in pixels
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Figure 5 — Relative and absolute location of objects

4.6.10 Overlaid objects

A mask ma

be built such that two objects will ocCupy the same or overlapping space on the display. It ng

eds

to be recognized that this will require extra processing in the VT, but could be necessary in some cases|and

shall be supported by the VT. For this reason, the hierarchy or layering of objects shall be understood. H
mask and gontainer object has a list of contained objects. Objects listed first are considered to be lower in

ach
the

hierarchy tHan objects listed later. In this/case, the objects shall by drawn such that objects listed later appear

to overlay o¢bjects listed earlier, so_that the entire image of the object listed last is visible, while only th

ose

areas of theg object listed earlier that’'do not coincide with areas of the object listed last will be visible. When an
object is changed, all objects-that overlay it and which have been corrupted shall be redrawn (this is call¢d a

refresh evept). All objects defined by this part of ISO 11783 have a rectangular size either defined or img
to simplify the VT’s task ¢fifinding overlaid objects.

When an opject is ehanged or hidden, the VT shall update the display accordingly if the object is currg
visible. Thg VT first deletes the object and all child objects by filling the object’'s area with the backgrd
colour of the parent mask. The VT shall then redraw the object along with all child objects. The VT shall

lied

ntly
und
hen

refresh anylother object that may have been damaged or destroyed in the deletion oWsS

an example. If the working set hides Object 1, the result is shown in b). The VT shall then refresh Object 2.
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Mask 1 Mask 1 Mask 1

Object 1

FE N

Object 2

Object 1
\ Object 2

Object 2

4.6.

Alaims allow a working set to display alarm information in the data mask area of the VT at an

alar|
sha
obje
the

Ops
mas

a) b) c)

Figure 6 — Object changed or hidden — Display-update
11 Alarm handling

m mask covers the entire data mask area. If several working sets have an alarm mask active
| 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 highest priority alarm is always dis
bwner working set changes the active mask.

rator input disturbed by the activation of an alarm mask should be left intact for resumption on

y time. The
ted, the VT
fined in the
played until

ce all alarm

ks have been acknowledged. A soft key mask’is associated with the alarm mask via an attfibute in the

alarm mask object. Whenever the alarm is displayed, the associated soft key mask is also displayed. The

follgwing describes the protocol requirements between the VT and the working set raising the alarm.

a) |The working set master activates_an alarm mask by using the Change Active Mask mesgage on the
working set object. Only one mask can be active per working set.

b) | The VT responds with a €hange Active Mask response.

c) |Based on priorities,cat-some point, the VT displays the alarm mask and the soft key mask asspciated with
the alarm mask. 8ee Table 1.

d) |The VT notifies'the working set with a VT Status message sent to the global address.

e) |At somespoint the operator acknowledges the alarm with the proprietary ACK means on the VT. The VT
sends’a Soft Key Activation message to the working set with key code set to zero (0).

f) he-werking-setmay-chooseteignore-thekey-press-iftheACKis-rot-altowed-ermay-change the active
mask to either an alarm mask or a data mask by using the Change Active Mask message on the working
set object.

g) The VT responds with a Change Active Mask response.

h) The VT displays a new mask. See Table 1.

© 1SO 2004 - All rights reserved
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Table 1 — VT behaviour on mask transition

Working set’s
active mask Is requester the
attribute Current active VT behaviour
working set?
From/To
Data to data Yes Hide current data mask, show new data mask.
Data to data No No events triggered.
Data to alarm Yes Hide data mask, show alarm mask.
Data to algrm No If this is the highest priority alarm, deactivate the current working set and
activate this working set.
Alarm to alarm Yes If this is the highest priority alarm, hide current alarm mask, show hew alarm
mask.
Otherwise, deactivate this working set and activate the working set of the
highest priority alarm.
Alarm to aflarm No If this is the highest priority alarm, deactivate the current working set and
activate this working set.
Alarm to data Yes If an alarm exists in another working set, deagtivate 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 workingrset and activate the working set which had
the last visible data mask.
Alarm to data No No events triggered.
4.6.12 Clipping

Most objects defined in this part of ISO 11783 have a given or implied size. The VT shall clip anything drawn
outside the |defined size of the object.

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 {0 its object definitions before transmission of its object pool to the VT. This gjves
complete control of theyappearance of the masks to the working set.

4.6.13.2 PRositions and sizes

The working set shall scale positions and object sizes to fit the VT’s data mask area and soft key designator(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 determine and select
the best font for the defined area. The working set shall also ensure that the VT supports the selected fonts
and font styles. The smallest font size is 6 x 8. If the scaled height and width of the original font is less than
6 x 8, the 6 x 8 font shall be used. This could result in clipping if the text is near the edge of the field object, or
in text overlap if two occurrences of text are too close together. Working set designers shall be aware of this
limitation and shall take the necessary steps.
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4.6.13.4 Picture graphic objects

Bitmap graphics are automatically scaled by the VT according to the width attribute in the picture graphic
object.

4.6.14 Operator input

The VT input objects control the input of strings, Booleans, lists and numbers from an operator and transfer
the data from the VT to the working set master. It is the responsibility of the VT to indicate to the operator the
presence of input fields and to provide mechanisms for

f)

moving to any input field (navigation means),
initiating input (editing means),

manipulating the input data (editing means), and
completing or terminating the input (editing means).
steps that occur during input are the following.

Whenever the VT displays a data mask that contains one or more enabled, visible, input objed
input is possible. Note that when determining the visibility of\an input object, the hierarch
objects shall be considered. For example, if the input objeetis part of a container and the
hidden, the input object is not accessible. In addition, input‘objects may be visible but disab
shall provide some indication to the operator when an input field is disabled.

EXAMPLE The input object could be set to a distinetive colour.

The VT displays the data mask and provides a*proprietary means for the operator to navig
enabled and visible input objects and to select the input object of choice. Tab order for navig
various input fields is defined by the definition order of the input fields in the parent object.

As the operator navigates to eachuinput field the VT sends a VT Select Input Object mes
working set master.

The VT provides proprietary~means for the operator to edit and change the value of the i
When the operator has finished changing a value and has saved it with the ENTER means, th
a Change Numeric Value response or Input String Value message to the working set.

If the input is aberted, either by the operator using the ESC means or by the working set send
message, the.value of the input field is restored to its original value and the VT sends an ES
message to.the working set.

If a field~is being modified and then the operator navigates to a new input object without cg
terminating the current input object, it is treated as an ESCape and the procedure in step e) is

ts, operator
y of parent
container is
ed. The VT

ate through
ating to the

sage to the

hput object.
e VT sends

ing an ESC
C response

mpleting or
used.

© 1SO 2004 - All rights reserved

Theworkingsetmay force setectiomof aminput fietd-imtheactive (visibte) datamask by serd

ng a Select

Input Object message. However, if the operator has already started entering data into an object, the VT
ignores the command but responds with a Select Input Object response message with the object ID from
the Select Input Object command and with an error indicating that another input field is currently being
modified. If this occurs, the working set can override by first sending an ESC command followed by the
Select Input Object message.

The working set may disable an input field with an Enable/Disable Object message. If the input field is
selected but no data entry has started, the VT shall deselect the field. If the input field is selected and
data entry has started, the VT ignores the command but responds with a Enable/Disable Object response
message with the object ID from the Enable/Disable Object command and with an error indicating that the
operator is entering data. If this occurs, the working set can override by first sending an ESC command
followed by the Enable/Disable Object message.

15
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In addition to the above, the VT shall correctly implement the input object events described with the objects.

4.6.15 Soft key and button activation

Whenever a soft key or button object or ACK key is pressed, released, or latched, the VT sends a Soft Key
Activation or Button Activation message to the owner working set. If a macro is associated with the key press,
the VT executes it. Performance of the operator interface can be improved by associating a macro with the

key press event to cause another event, such as activating a different mask.
4.6.16 Font rendering
The VT uses non-proportional block fonts only. Sizes are always given in X-Y pairs. For example; 8% 10
indicates a|character size of 8 pixels wide by 10 pixels high. Characters cannot exceed the size @f\the |box
defined by fthe font size, regardless of style. For example, an 8 x 10 font set to bold and italics: shall stjll fit
inside the § x 10 pixel area. Space should be left on the bottom and right sides on the inside-of the bgx to
accommodate characters placed side by side or row by row. See Figure 7.
Dimensions in pjxels

1 8

2
Key
1 bold
2 normal (ppright)
3 bold itali¢

Figure 7 — 8 x 10 fonts — Example
The VT dedigner.may choose the font sizes and styles to be made available but the default 6 x 8 font, nofmal
(upright) style,4s ‘a minimum requirement. The Get Text Font data message can be used by a working sét to
determine the-VT’s font capabilities. Characters can be rendered transparent (background shows through) or
opaque (solid background colour) depending on the options atiribute of the applicable object.

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.

16
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Pattern fills of output shape objects shall be done as follows.

a) The pattern shall be a picture graphic object whose width is integer-divisible by 8. The raw data is used
for the pattern and the object is not scaled regardless of the attributes of the object.

b) The upper left-hand corner of the pattern buffer is anchored to the upper left-hand corner of the VT’s
physical data mask area and repeats across and also down. This rule ensures that the pattern matches
between objects in the data mask area and that the pattern fill looks the same on all VT designs.

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

4.6.18 Events

Manipulation of objects in an object pool by a working set or by the VT causes certain evehts to ogcur. Events
can|be caused by commands or by VT actions in response to a command or by other-events. Many objects
defiped by this part of ISO 11783 have an optional list of event and macro groupings:” If the occurring event
has|a macro associated with it, the macro is executed by the VT. Using events and*macros can nyake the VT
opefator interface more responsive, since the working set master does not need to be directly|involved in
responding to the event.

EXAMPLE A soft key press event could cause an appropriate data mask te'be made active.

4.6.19 Touch screens and pointing devices

The] VT design can optionally support a touch screen or peinting device such as a mouse or jpystick. 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
buttpns 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 asseciated with a button object has been touched or|clicked on.

© 1SO 2004 — Al rights reserved 17
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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 given in Table A.1. Each working set using the services of the VT defines an object pool that|is 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 leve] objects

Working set 040 Top level object that describessan implement’s ECU or group of ECUs
(working set). Each working set is required to define one, and only one,
working set object.

Data mask 140 Top level object thatcontains other objects. A data mask is activated by a
working set to beceme the active set of objects on the VT display.
Alarm mask 240 Top level object that contains other objects. Describes an alarm display
Container 310 Used to group objects.
Key objects
Soft key mapk 410 Top level object that contains key objects.
Key 516 Used to describe a soft key.
Button 640 Used to describe a button control.

Input field objects

Input Boolegn field 710 Used to input a TRUE/FALSE type input.
Input string field 810 Used to input a character string.

Input numbgr field 90 Used to input an integer or float numeric.
Input list field 1044 Used to select an item from a pre-defined list.

Output field objects

Output string field 11,0 |Used to output a character string.

Output number field 1249 Used to output an integer or float numeric.

18 © 1SO 2004 — All rights reserved
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Table A.1 (continued)

Object Type ID Description
Output shape objects
Line 13,0 |Used to output a line.
Rectangle 1440 Used to output a rectangle or square.
Ellipse 1540 Used to output an ellipse or circle.
Polygon 16,5, | Used to output a polygon.
Qutput graphic objects
Meter 17,0 |Used to output a meter.
Lingar bar graph 184 Used to output a linear bar graph.
Arched bar graph 1949 Used to output an arched bar graph.
Ricture graphic object
Picfure graphic 204, Used to output a picture graphic (bitmap).
Yariable objects
Number variable 21,9 Used to store a 32-bit unsighed integer value.
String variable 22,, |Used to store a fixed\ength string value.
Attribute objects
Font attributes object 23,5 |Used to group font based attributes. Can only be referenced by other
objects.
Ling attributes object 24,, |Used.io group line based attributes. Can only be referenced by|other
objects.
Fill pttributes object 25,4y} Used to group fill based attributes. Can only be referenced by gther
objects.
Inplit attributes object 26,4 Used to specify a list of valid characters. Can only be referencdd by input
field objects.
Pointer object
Object pointer 27,7 |Used to reference another object.
Macro object
Magro 28,5 |Special object that contains a list of commands that can be exgcuted in
response to an event. Macros can only be referenced by other pbjects.
Auxiliary control
Auxiliary Tuncftion VAP The auxiliary function object defines the designator and function type for an
auxiliary function. The object is used strictly in the auxiliary control screen
which is proprietary to the VT.
Auxiliary input 3040 | The auxiliary input object defines the designator, key number, and function

type for an auxiliary input. The object is used strictly in the auxiliary control

screen which is proprietary to the VT.

© 1SO 2004 - All rights reserved
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A.1.2 Nomenclature
The following data types and nomenclature are used in the object definitions in Annex B.
Boolean Logical TRUE (1) or FALSE (0). Size is 1 byte.

Integer Signed or unsigned integer numeric value. Possible sizes are 1, 2 or 4 bytes.

Float IEEE 754-1985 standard 32-bit floating point numeric value. Size is 4 bytes.
Char A single text character. Size is 1 byte
String Zero or more text characters. Size is variable.

Bitmagk A set of logical bit values. Size is 1 byte. Bitmasks always have Bit 0 defined as the lpast
significant bit. See Figure A.1.

’ 7 6 5 4 3 2 1 0

/ \

1 2

Key

1 magst significant bit
2 legdst significant bit

Figure A.1 — Bit positions in a bitmask
“may contain” Indicates object types that can be listed as child objects.

“may refergence” Indicates object types that-are referenced in the object’s attributes.
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A.1.3 Object relationships

The relationships between objects are shown in Figures A.2, A.3, A.4 and A.5.

Top level
working set object

Output Picture

Output field shape graphic

Atomic level

Figure A.2 — Working set object relationships
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Figure A.3 — Data mask object relationships
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Object Object
pointer pointer
Container object
Ot.)JeCt Container ¢bject
pointer
And so on...
) Output Output Picture )
Output field graphic shape graphic Atomic level
Figure A.4 — Alarm mask object relationships
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Top level
soft key mask

Key

Object
pointer

.

Object
pointer

Object
pointer

Container object

I

Ot.)JeCt Container object
pointer
And so on...
i Output Picture i
Output field shape graphic Atomic level
Figure A.5 — Soft key mask object relationships
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A.2 Event types

Table A.2 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.2 — Event summary

Event name Event ID Event occurs when:

On getivate 15 Werking-setHismadeactive-

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~'command, | with “hide”
indicated; for mask objects, when the mask is removed from the display.

On frefresh N/A An object that is already on display is redrawn (macros cannot bg associated
with this event so no event ID is defined).

Onlenable 540 Input object is enabled (only enabled input objects can be navigated|to).

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

On [Change Active Mask 710 Change Active Mask Command.

On [Change Soft Key Mask 810 Change Soft Key Mask-eommand.

On [Change Attribute 90 Change Attribute Command.

8n Change Background 1044 Change Backgfound Colour command.

olpur

On[Change Font Attributes 140 Change Fent Attributes command.

On[Change Line Attributes 1240 Change Line Attributes command.

On [Change Fill Attributes 1349 Change Fill Attributes command.

On[Change Child Location 14,40 Change Child Location command.

On([Change Size 15,9 [Change Size Command.

On[Change Value 16,4 Change Numeric Value or Change String Value Command.

On [Change Priority 1740 Change Priority command.

On[Change End Paint 18,5 [Change End Point command.

On finput field-selection 1944 The input field has received focus, operator has navigated onto the ipput field.

On fnputield deselection 204 The input field has lost focus, operator has navigated off of the input|field.

On'ESE 2170 mputabortedomaminput fretdeittrer by the operatoror theworkingset.

On entry of a value 22,4 Operator completes entry by activating the ENTER means — value does not
have to change.

On entry of a new value 2349 Operator completes entry by activating the ENTER means — value has
changed.

On key press 24,4 A soft key or button is pressed.

On key release 25,4 A soft key or button is released.

On Change Child Position 26,4 Change Child Position command.
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A.3 VT standard colour palette

See Table A.3.
Table A.3 — 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) |oo0,00,00aPb 64 33,66,00 128 99,00,CC 192 CC,FF, 66

1 (White) |rF,FF,Frab 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, FRndc

3 (Teal) 00,99, 99b 67 33,66,99 131 99,33,33 195 CCLBF, HF

4 (Maroon 99,00, 00P 68 33,66,CC 132 99,33,66 196 FF, 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 198 FF, 00, 46

7 (Silver) cc,cc,cch 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, {F

10 (Lime) 00, FF, 00P 74 33,99, cCC 138 99066, 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 (Magent#)| FF, 00, FFP 77 33,cCC, 33 141 99,66, FF 205 FF, 33,99

14 (Yellow FF,FF,00P 78 33,CC, 66 142 99,99,00 206 FF,33,dC

15 (Navy) 00,00, 99P 79 33,CC, 99 143 99,99, 33 207 FF, 33, §F

16 00,00, 00 80 33,CCrEC 144 99,99, 66 208 FF, 66,00

17 00,00,33 81 33,0C, FF 145 99,99, 99 209 FF, 66,33

18 00,00, 66 82 33, FF, 00 146 99,99, CC 210 FF, 66,46

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

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

21 00,00,FF 85 33,FF, 99 149 99, cCC, 33 213 FF, 66, FF

22 00, 33,00 86 33, FF,CC 150 99,CC, 66 214 FF, 99,00

23 00, 33+33 87 33,FF,FF 151 99,CC, 99 215 FF, 99,33

24 00733, 66 88 66,00,00 152 99,cCC,CC 216 FF, 99, 46

25 00,33,99 89 66,00,33 153 99,CC, FF 217 FF,99,99

26 00,33, CC 90 66,00, 66 154 99, FF, 00 2718 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.3 (continued)

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 Ccc,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 CcC,00,FF 229 FF,FF, 99
38 00,99,cCcC 102 66,66,66 166 cc,33,00 230 FF,FF,CC
39 00,99, FF 105 0b, 00,99 10/ CC, 33,33 231 F,FF,FF
40 00,cCc, 00 104 66,66,CC 168 CcC, 33,66 232 Prpprietary
41 00,Cc, 33 105 66,66,FF 169 CcC, 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,Cc,CccC 108 66,99,66 172 CC, 66490 236 Prpprietary
45 00,CC, FF 109 66,99,99 173 CCy6D, 33 237 Prpprietary
46 00,FF,00 110 66,99, CC 174 Ca¢, 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 CCc, 66,CC 240 Prpprietary
49 00,FF, 99 113 66,CC, 33 177 CC, 66, FF 241 Prpprietary
50 00,FF,CC 114 66,CC, 66 178 CC, 99,00 242 Prpprietary
51 00,FF,FF 115 66,CC,99 179 cc, 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, cCcC 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, FF 121 66,FF, 99 185 cc,cc, 33 249 Prpprietary
58 33,33,00 122 66,FF,CC 186 cc,Cc, 66 250 Prpprietary
59 33/433,33 123 66,FF,FF 187 CCc,CC, 99 251 Prpprietary
60 33y 33, 66 124 99,00,00 188 cc,cc,cc 252 Prpprietary
61 33,33,99 125 99,00, 33 189 cc,CcC, FF 253 Prpprietary
62 33,33,CC 126 99,00, 66 190 CC,FF, 00 254 Prpprietary
83 33,33 ,EF 127 90 00 90 194 CC EE,33 255 Rrbprietary
@  Monochrome (0 and 1).
b 16-colour mode (0 to 15).

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 to extend the colour palette. VT designers choosing a
grey-scale implementation can map the 16 or 256 colour modes to shades of grey.
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NOTE 256 colour mode does not actually give 256 unique colours because the first 16 colours are repeated
elsewhere in the palette.

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

There are three defined colour modes. VT designs supporting higher modes shall also support lower modes,
as follows:

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

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

c) 256-colour mode (VT shall support all colours of the palette) (valid colour codes 0 to 255).
See Table A.3.
A.4 Command/parameter code summary
Table A.4 gjves all defined messages with the corresponding function code.
Table A.4 — Command/parameter summary
Clause/ Message Direction Eunction | Function Allowed in
subclause (Decimal) (Hex) macro
C.2.3 |Object Pool Transfer (Transport Protocol) ECU toVT 1740 M4 No
C.24  |End of Object Pool ECUto VT 184 1246 No
C.2.5 |End of Object Pool Response VT to ECU 18,4 1246 No
D.2 Get Memory ECUto VT 1924, COy46 No
D.3 Get Memory Response VT to ECU 1924, COy46 No
D4 Get Number of Soft Keys ECUto VT 194,, C245 No
D.5 Get Number of Soft Keys Response VT to ECU 1944 C245 No
D.6 Get Text Font Data ECUto VT 195, C346 No
D.7 Get Text Font Data Response VT to ECU 195, C346 No
D.8 Get Hardwarg ECUto VT 199,, C746 No
D.9 Get Hardware Response VT to ECU 199, C746 No
E.2 Get Versions ECU to VT 223, DF 6 No
E.3 Get Versions Response (Transport Protocol) | VT to ECU 224, EO4 No
E.4 Store Version ECU to VT 208, D0,¢ No
E.5 Store Version Response VT to ECU 208, D0,¢ No
E.6 Load Version ECUto VT 209, D146 No
E.7 Load Version Response VT to ECU 209, D146 No
E.8 Delete Version ECUto VT 2104 D2,¢ No
E.9 Delete Version Response VT to ECU 2104 D2,¢ No

28 © 1SO 2004 — All rights reserved


https://standardsiso.com/api/?name=269fbc94b18aa671a46e1c5a9f11cfef

Table A.4 (continued)
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Clause/ Message Direction Function | Function Allowed in
subclause (Decimal) (Hex) macro
F.2 Hide/Show Object ECU to VT 1604, A0, Yes
F.3 Hide/Show Object Response VT to ECU 160,4 AO,q No
F.4 Enable/Disable Object ECUto VT 1614, Alyg Yes
F.5 Enable/Disable Object Response VT to ECU 1614, Alyg No
F6 Select-trput-Objest ECU-HoVF 162 215 Yes
F.7 Select Input Object Response VT to ECU 1624, A2,6 No
F.8 ESC ECUto VT 146, 9246 No
F.9 ESC Response VT to ECU 146, 924 No
.10 Control Audio Device ECUto VT 1634, A3 Yes
.11 Control Audio Device Response VT to ECU 16344 A3 No
.12 Set Audio Volume ECUto VT 16473 Ad g Yes
-.13 Set Audio Volume Response VT to ECU 1644, Ad g No
-.14 Change Child Location ECU to VT 165, A5, Yes
-.15 Change Child Location Response VT to-ECU 165, A5, No
.16 Change Child Position (Transport Protocol) ECUMo VT 1804, B4 Yes
-.17 Change Child Position Response VT to ECU 1804, B4 No
-.18 Change Size ECUto VT 166, A6, Yes
-.19 Change Size Response VT to ECU 166, A6, No
.20 Change Background Colour ECUto VT 167, A7,g Yes
.21 Change Background Colour Response VT to ECU 1674, A7,g No
.22 Change Numeric Value ECUto VT 168, A8, Yes
.23 Change Numeric Value’Response VT to ECU 168, A8 No
.24 Change String Value (Transport Protocol) ECU to VT 179, B3 Yes
.25 Change String Value Response VT to ECU 179, B3 No
.26 Change End Point ECUto VT 169, A9,4 Yes
.27 Change End Point Response VT to ECU 169, A9, No
.28 Change Font Attributes ECUto VT 1704 AAjg Yes
- 29 Change Font Attributes Response VT to ECU 1704 AAjg No
F.30 Change Line Attributes ECUto VT 1714 AB,g Yes
F.31 Change Line Attributes Response VT to ECU 17149 AB,g No
F.32 Change Fill Attributes ECU to VT 1724 AC5 Yes
F.33 Change Fill Attributes Response VT to ECU 1724 AC5 No
F.34 Change Active Mask ECU to VT 17340 ADyg Yes
F.35 Change Active Mask Response VT to ECU 17340 ADyg No
F.36 Change Soft Key Mask ECUto VT 1744 AE ¢ Yes
F.37 Change Soft Key Mask Response VT to ECU 1744 AE 4 No
© ISO 2004 — Al rights reserved 29


https://standardsiso.com/api/?name=269fbc94b18aa671a46e1c5a9f11cfef

ISO 11783-6:2004(E)

Table A.4 (continued)

Clause/ Message Direction Function | Function Allowed in
subclause (Decimal) (Hex) macro
F.38 Change Attribute ECUto VT 17544 AF 5 Yes
F.39 Change Attribute Response VT to ECU 17549 AF s No
F.40 Change Priority ECUto VT 1764 B0 Yes
F.41 Change Priority Response VT to ECU 1764 B0+ No
F.42 Change List Item ECUto VT 17740 B14s Yes
F.43 Change List Item Response VT to ECU 17740 B14s No
F.44 Delete Object Pool ECUto VT 1784 B2 No
F.45 Delete Object Pool Response VT to ECU 1784 B2, No
G.2 VT Status VT to global 254, FE s No
address
G.3 Working Set Maintenance ECUto VT 255, FFis No
H.2 Soft Key Activation VT to ECU 0% 004 No
H.3 Soft Key Activation Response ECU to VT 019 0046 No
H.4 Button Activation VT to ECU 110 0146 No
H.5 Button Activation Response ECU to VT 110 0146 No
H.6 Pointing Event VIto ECU 240 0244 No
H.7 Pointing Event Response ECUto VT 240 0244 No
H.8 VT Select Input Object VT to ECU 310 0345 No
H.9 VT Select Input Object Response ECUto VT 310 0345 No
H.10 |VTESC VT to ECU 449 0444 No
H.11 VT ESC Response ECUto VT 449 0444 No
H.12 VT Change Numeric.\Value VT to ECU 310 054 No
H.13 VT Change Numeric Value Response ECUto VT 510 0544 No
H.14 VT Change Active Mask VT to ECU 610 06, No
H.15  |VT Change Active Mask Response ECUto VT 610 0646 No
H.16  |VJ-Change Soft Key Mask VT to ECU 710 0746 No
H.17 VT Change Soft Key Mask Response ECUto VT 710 0746 No
H.18 Input String Value (Transport Protocol) VT to ECU 810 084 No
H.19 Input String Value Response VT to ECU 810 084 No
J.6.2  [Auxiliary Assignment Command VT to ECU 3249 2046 No
J.6.3  [Auxiliary Assignment Response ECUto VT 3249 2046 No
J.6.4 | Auxiliary Input Status ECU to global 3349 VAPPS No
address
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Annex B
(normative)

Object definitions

B.1 Working set object
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 alarms, auxiliary
conirol setup, in soft keys and any other place where an identifier for the working set.is’required. Pnly the VT
can|activate this object. When this object is activated, the associated working set™owns” the VT. [See Tables
B.1jand B.2.
a) |Relationships:
— may contain output field, output shape, picture graphic;
— may reference data mask, alarm mask, macro;
— may be contained by none.
b) |Allowed commands:
— Change Active Mask;
— Change Background Colour;
— Change Child Location.
Table B.1 — Working set events
Event Caused by VT behaviour Mesgsage
On [Activate Operator selection of this Deactivate event on current working set object. | VT Status
working-Setvia the VT Show event on the active data mask of this
working set object (assuming no alarms).
On |Deactivate | Operator selection of a Hide event on active data mask of this working
different working set via the set. —
NT
On[Change Change Active Mask If this working set is active, then perform a hide |Change Aftive Mask
Active-Mask [command event on the current data mask and a show Response
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 Background
Background [command with background colour and draw child objects in | Colour Response
Colour the 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 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 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 I
name AID Type bytes value byte Description

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

Type Integer 1 =0 3 Object Type = Working Set

Background Integer 1 0-255 4 Background colour.

colour

Selectable Bootean 4 6-or+ 5 0= ra:ac, +=Trae—indicates-whetherorno
this working set can be selected by the
operator (e.g. auxiliary input devices that-do[not
have any data masks should not be' made
selectable.)

Active mask Integer 2 0-65534 6-7 The object ID of the data or, alarm mask to
display whenever the working set is active. If
the selectable attribute malue = 0, then the
mask data is ignored-

Number of Integer 1 1-255 8 The objects thatfollow are used as the workiing

objects to set identifier. Although the identifier may be

follow used anywherg, the set of objects shall fit
inside a(soft key designator. The VT clips
anything located outside the area of a soft key
designator.

Number of Integer 1 0-255 9 Number of macro references included 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 0-255 10 The number of language codes to follow. Eqch

languages tp two-letter code represents a language that the

follow working set can support.

Repeat: Integer 2 0-65534 | 11+object* | Working set identifier (shall fit inside soft key

{Object ID} 6 designator)

Object ID of a picture graphic, output shape|or
output field object.

{X Location} Signed 2 — 32767 | 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} Signed 2 — 32767 | 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 0-255 11+(No. |(List these after all objects have been listed,

{Event ID} objests -

*6) Event ID of event type that causes this macro
to execute.

{Macro ID} Integer 1 0-255 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.
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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 to fill the entire data mask area of the physical
display. For this reason, no size attribute is required. See Tables B.3 and B.4.

a) Relationships:

— may contain output field, input field, output graphic, output shape, picture graphic, button, container
(containing only objects on this list), object pointer (referencing only objects on this list);

b) |Allowed commands:

— Change Background Colour;
— Change Child Location;

— Change Child Position;

— Change Soft Key Mask;

— may reference soft key mask, macro;

— may be contained by none (top level).

— Change Attribute.
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
working set becoming active | objects in the order they are listed in the data
mask object. Show the associated soft key
mask.
On| Hide Either the active mask Hide associated soft key mask of this data
changed for the working set mask. |
or the working set being
deactivated
On[ Refresh Any actiortthat causes a Redraw objects in the data mask that have
show or hide on a child, become corrupted. —
grandehild, 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 Colour R¢sponse
Colour the order they are listed.
On[Change Change Child Location Draw child object at current location in Change ¢hild
Chjid command background colour to erase it. Refresh data Location Response
Location 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 background colour to erase it. Refresh Data Response
Mask (to redraw child object or objects).
On Change Change Soft Key command If the data mask is visible, hide event on the Change Soft Key
Soft Key current soft key mask and a show event on the | Mask Response. If
Mask new soft key mask. this mask is visible,
VT Status.
On Change Change Attribute command See change background colour and change Change Attribute
Attribute soft key mask behaviour above. Response. If change
affects visible
masks, VT Status.
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Table B.4 — Data mask attributes and

record format

Attribute Size Range Record A
name AID Type bytes or value byte Description
Object ID Integer 2 0-65534 1-2 Object identifier. Shall be unique within the
object pool.
Type Integer 1 =1 3 Object Type = Data mask
Background 1 Integer 1 0-255 4 Background colour.
colour
Soft key mask 2 :lltcycl 2 8=-65534 5=6 Cb]cut 1B-of-a-soft :\cy mask-associatedwith
65535 this data mask. Whenever this data mask|is
or displayed, the associated soft key mask i$
also displayed. If the NULL object ID’is
used, there are no soft keys associated wfith
this data mask and the softkey designatqgrs
should be cleared.
Number of Integer 1 0-255 7 Number of objects tofollow even if zero.
objects to Each of these objects is “contained” in this
follow data mask. Each-0object consists of 6 bytes:
two (2) for objeet ID and four (4) for locatipn.
Number of Integer 1 0-255 8 Number’of macro references included evegn
macros to if zerg. Each macro reference consists of
follow 2 bytes: one for event ID and one for madro
IDxWhenever the indicated event occurs,
the associated macro is executed.
Repeat: Integer 2 0-65534 | 9+object™® | Object ID of an object contained in this
{Object ID} mask. List all objects before listing macros.
{X Location Signed 2 — 32767 | 14+object* | Relative X location of the top left corner of
integer to 6 the object (relative to the top left corner o
+ 32767 the data mask).
{Y Location Signed 2 —32767 | 13+object” | Relative Y location of the top left corner of
integer to 6 the object (relative to the top left corner o
+ 32767 the data mask).
Repeat: Integer 1 0-255 9+(No. (List these after all objects have been listed)
{Event ID} OPé(;CtS Event ID of event type that causes this
macro to execute.
{Macro ID} Integer 1 0-255 10+(No. Macro ID of the macro to execute.
objects
*6)...
B.3 AIar1n mask object

For information on alarm mask behaviour, see Clause 4.6.11. See Tables B.5 and B.6.
a) Relationships:

— may contain output field, output graphic, output shape, picture graphic, container (containing only
objects on this list), object pointer (referencing only objects on this list);

— may reference soft key mask, macro;

— may be contained by none.
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b) Allowed commands:
— Change Background Colour;
— Change Child Location;
— Change Child Position;
— Change Priority;
f‘hongn Soft I(ny I\/Iaelz;
— Change Attribute.
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
working set become active. objects in the order they are listed(mthe 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 or | mask. —
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.
On[Change Change Background Colour If the alarm mask is visible, fill area with Change Bpackground
Bagkground [command background colour and draw child objects in the | Colour Response
Colpur 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 alarm Location Response
mask (to redraw child object or objects).
On|[Change Change Child Positigh Draw child object at current location in Change Child Position
Child Position |command background colour to erase it. Refresh alarm Response
Mask (to redraw child object or objects).
On[Change Change.Rriority command If this is the current mask in this working set then | Change Priority
Prigrity reevaluate alarm priorities as follows Responseg
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 Soft Key
Soft Key command current soft key mask and a show event on the | Mask Response. If
Mask new soft key mask. this mask is visible,
VT Status.
On Change Change Attribute command For behaviour see other change commands Change Attribute
Attribute above. Response. If change
affects visible masks,
VT Status.
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Table B.6 — Alarm mask attributes and record format

Attribute Size Range or Record e
name AID Type bytes value byte Description
Object ID Integer 2 0-65534 1-2 Object identifier. Shall be unique within the
object pool.
Type Integer 1 =2 3 Object Type = Alarm Mask
Background 1 Integer 1 0-255 4 Background colour.
colour
Soft key magk 2 :lltcycl 2 0=-65534 5=6 Cb]cut 1B-of-a-soft :\cy mask-associatedwith
or 65535 this alarm mask. Whenever this alarm. magk
is displayed, the associated soft key~mask is
also displayed. If the NULL object IDis uged,
there are no soft keys associated with thig
alarm mask and the soft key désignators
should be cleared.
Priority 3 Integer 1 0-2 7 Priority of this alarm as follows:
0 = High, operator.is in danger or urgent
machine malfanction
1 = Medium,normal alarm, machine is
malfunctioning
2 ="low, information only
Acoustic sighal 4 Integer 1 0-3 8 Acoustic signal. 0 = highest priority,
1 = medium priority, 2 = lowest priority,
3 = none (silent).
Number of Integer 1 1-255 9 Number of objects to follow even if zero.
objects to Each of these objects is “contained” in thig
follow alarm mask. Each object consists of 6 bytes:
two (2) for object ID and four (4) for locatipn.
Number of Integer 1 0-255 10 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 macfo
ID. Whenever the indicated event occurs, [the
associated macro is executed.
Repeat: Integer 2 0-65534 | 11+object*6 | Object ID of an object contained in this mask.
{Object ID} List all objects before listing macros.
{X Location} Signed 2 — 32767 | 13+object*6 | Relative X location of the top left corner o
integer to the object (relative to the top left corner of| the
+ 32767 alarm mask).
{Y Location} Signed 2 — 32767 | 15+object™6 | Relative Y location of the top left corner o
integer to the object (relative to the top left corner of| the
+ 32767 alarm mask).
Repeat: :lltcycl 4 0=255 11T(Nu (let theseafter-att ubjcbta fravebeentist d)
{Event ID} OPé(;CtS Event ID of event type that causes this macro
to execute.
{Macro ID} Integer 1 0-255 12+(No. [Macro ID of the macro to execute.
objects
*6)...
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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 run-time 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.

a) Relationships:
— may contain output field, input field, output graphic, output shape, picture graphic, button, container
(containing only objects on this list) object pointer (referencing only objects on this list);
— may reference macro;
— may be contained by data mask, alarm mask, key, container, button.
b) |Allowed commands:
— Hide/Show Object;
— Change Child Location;
— Change Child Position;
— Change Size.
Table B.7 — Container events
Event Caused by VT behaviour Mesgsage
On [Show Show command. Draw the contained objects in the order listed. Hide/Show Response
Refresh parent mask. but only if triggered by
Hide/Show command
On [Hide Hide command on this objéett. | Redraw the object with the mask’s background [ Hide/Show Response
colour. Refresh parent mask. but only if triggered 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 corrupted. —
etc object.
On|[Change Change Child Location Draw child object at current location in Change Child
Child Location | comimand 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 Pasition |command background colour to erase it. Refresh container | Response
(to redraw child object or objects).
On Change Change Size command Draw child objects at current location in Change Size
Size 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 size Range or Record e
name AID Type bytes value byte Description

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

Type Integer 1 =3 3 Object Type = Container

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

Height Integer 2 0-65535 6-7 Maximum height of the container’s area.in
pixels. Objects or portions of objects Qutside
the defined area are clipped.

Hidden Boolean 1 Oor1 8 0 = False, 1 = True. Indicates whether or pot
this container and its child.objects are hidgen
(not displayed). (True =.Hidden)

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

objects to Each of these objéects is “contained” in thig

follow object. Each objectconsists of 6 bytes: two
(2) for object.IDvand four (4) for location.

Number of Integer 1 0-255 10 Number/of macro references included evgn if

macros to zero.{€ach macro reference consists of

follow 2 bytes: one for event ID and one for macfo
IDxWhenever the indicated event occurs, |the
associated macro is executed.

Repeat: Integer 2 0-65534 | 11+object*6 | Object ID of an object contained in this

{Object ID} container. List all objects before listing
macros.

{X Location} Signed 2 — 32767 [13+object*6 | Relative X location of the top left corner o

integer to the object (relative to the top left corner the
+ 32767 container object).
{Y Location} Signed 2 =~ 32767 | 15+object*6 | Relative Y location of the top left corner o
integer to the object (relative to the top left corner off the
+ 32767 container object).

Repeat: Integer 1 0-255 11+(No. [ (List these after all objects have been listgd.)

{Event ID} OPé()aCtS Event ID of event type that causes this macro

to execute.

{Macro ID} Integer 1 0-255 12+(No. |Macro ID of the macro to execute.

objects
*6)...
B.5 Soft key mask object
The soft ku maclk ia o aontainar Aliant that Aot ey, Alhiaate A At re ta Loy, ahinate ~Anhy KAy ol are

y oo oo CoTtam e T Ooje oot o TS RO Y- U0 Coto ot pOTmM e TrotO— KTy~ O0JCCtoS~ Oy — TXCy

assigned to virtual 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) Relationships:
— may contain key, object pointer (pointing to a key object);
— may reference macro;

— may be contained by none (top level).
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b) Allowed commands:

— Change Background Colour;

— Change Attribute.
Table B.9 — Soft key mask events
Event Caused by VT behaviour Message
On Show Show parent alarm/data Draw child objects in the order they are listed in

rack rehanaa-caoftl
TSI O Crargt—SoTT

mask command

tha coft leavs oaacl
eS0Tt

V) hicet
KTy CCYyTTaSIOojCotT

On| Hide Hide on parent alarm/data
mask or change soft key — -
mask command

On[Change Change Background Colour If the soft key mask is visible, fill area with Change Background
Bafkground | command background colour and draw child objects'in Colour R¢sponse
Colour the order they are listed.

On| Change Change Attribute command For behaviour, see change background colour Change Attribute
Attfribute above. Responssg

Table B.10 — Soft key mask attributes and record format

Attribute Size Range or | Record A
name AID Type bytes value byte Description
Object ID Integer 2 0-65534 1-2 Object identifier. Shall be unique yvithin the
object pool.
Type Integer 1 =4 3 Object Type = Soft Key Mask
Bafkground 1 Integer 1 0-255 4 Background colour. The key objegt has its
colpur own background colour attribute that
overrides this attribute.
Number of Integer 1 0-255 5 Number of objects to follow even |f zero.
objects to Each of these objects is “containgd” in this
follow soft key mask.
Number of Integer 1 0-255 6 Number of macro references inclyded even if
mgcros to zero. Each macro reference consists of
follpw 2 bytes: one for event ID and one(for macro
ID. Whenever the indicated event|occurs, the
associated macro is executed.
Repeat: Integer 2 0-65534 | 7+object* | Object ID of a key or object pointgr contained
{ObjectD} 2... in this mask.
Re‘aeat: rteger 4 0-266 F{Ne- {Hist-these-afterall-objests-havebeen listed.)
{Event ID) Osz()aCtS Event ID of event type that causes this
macro to execute.
{Macro ID} Integer 1 0-255 8+(No. Macro ID of the macro to execute.
objects
*2)...

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.
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a) Relationships:

may contain output field, output shape, picture graphic,

list), object pointer (referencing only objects on this list);

may reference macro;

b) Allowed commands:

may be contained by soft key mask.

container (containing only objects on this

Cf’.a.n.g.g_Bar‘lzgrmmd ("nlnnr;
Change Child Location;

Change Child Position;

— CHhange Attribute.
Table B.11 — Key events
Event Caused by VT behaviour Message
On Key Press Operator pressing the soft . Soft Key Activatign
key
On Key Relg¢ase Operator releasing the soft Soft Key Activatidn

key

On Change

Background| Colour

Change Background Colour
command

If the key is visibléZfill area with background
colour and draw_child objects in the order
they are listed:

Change Background

Colour Response

On Change [Child
Location

Change Child Location
command

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

Change Child
Location Respon

be

On Change [Child
Position

Change Child Position
command

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

Change Child
Position Respong

On Change JAttribute | Change Attribute command | For behaviour see other change commands | Change Attribute
above. Response
Table B.12 — Key attributes and record format
Attribute Size Range or | Record e
name R Type bytes value byte Description
Object ID Integer 2 0-65534 1-2 Object identifier. Shall be unique within thg
object pool.
Type Integer 1 =5 3 Object type = key
Background 1 Integer 1 0-255 4 Background colour.
colour
Key code 2 Integer 1 1-255 5 Key code assigned by ECU. VT reports this
code in the soft key activation message.
Note that key code zero (0) is reserved for
use for the ACK means.
Number of Integer 1 0-255 6 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: two
(2) for object id and four (4) for location.
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Attribute Size Range or | Record A
name AID Type bytes value byte Description
Number of Integer 1 0-255 7 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 0-65534 | 8+object*6 | Object ID of an object contained in this key.
{Ol’*ipr‘f |n} List all nhjpntq befare listing macras.
{X llocation} Signed 2 — 32767 | 10+object” | Relative X location of the top feft’cprner of the
integer to 6 object in VT pixels (relative toythe {op left
+ 32767 corner the soft key designator).
{Y llocation} Signed 2 — 32767 | 12+object* | Relative Y location ofithe top left cprner of the
integer to 6 object in VT pixels (relative to the {op left
+ 32767 corner of the soft key designator).
Repeat: Integer 1 0-255 8+(No. |(List theseafter all objects have bgen listed.)
{Evpnt ID} OPé()aCtS Event ID-of event type that causeq this macro
to execute.
{M4cro ID} Integer 1 0-255 9+(No. _Macro ID of the macro to execute.
objects
*6)
B.7 Button object

The
poir

supported, the VT shall provide a means-for navigating to the button object (or objects) with th

beirn
dete

button object defines a button controlxThis object is intended mainly for VTs with touch
ting devices but shall be supported byiall VTs. Alternatively, if a touch screen or pointing d

g defined by the order in which the-button objects were included in the parent mask. The worl

screens or
evice is not
e tab order
ing set can

rmine if the VT supports touch.screen or pointing devices by using a Get Hardware command. When the

buttbn object is activated, the MN'sends a Button Activation message to the owner working set master. A

borg
preg
inng

er of four pixels on all Gides shall be reserved and the VT shall indicate when a button
sed or latched. The actual appearance of the border is proprietary to the VT design. Items
r border are clippedas shown in Figure B.1. See Tables B.13 and B.14.

s selected,
outside the

a)

b) Button size cannot exceed size of
enclosing rectangle regardless of
proprietary appearance

Four pixels on all sides
are reserved for border
space

@  Areais defined by width and height attributes.

b

Contained object positions are relative to top left inner corner.

Figure B.1 — Button examples

© 1SO 2004 - All rights reserved

c) Objects that do not fit the
inner area are clipped
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a) Relationships:

— may contain output field, output shape, picture graphic, container (containing only objects on this
list), object pointer (referencing only objects on this list);

— may reference macro;
— may be contained by data mask, container.
b) Allowed commands:

— Change Background Colour;

— Change Size;
— Change Child Location;
— Change Child Position;
— Change Attribute.
Table B.13 — Button events
Event Caused by VT behaviour Message

On Key Pregs Operator activating the button — Button Activation

On Key Relg¢ase Operator releasing an button - Button Activation

On Change Change Background Colour | If the button is visible; fill area with Change Background

Background|Colour |command background colour-and draw child objects in | Colour Response
the order they are listed.

On Change [Size Change Size command Draw child-0bjects at current location in Change Size
background colour to erase them. Refresh | Response
parent’mask.

On Change [Child Change Child Location DPraw child object at current location in Change Child

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

On Change [Child Change Child Positiofy Draw child object at current location in Change Child

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

On Change JAttribute | Change Attribute command | For behaviour, see other change Change Attribute
commands above. Response.

Table B.14 — Button attributes and record format
Attributg Size Range or | Record I
name AID Type bytes value byte Description

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

object pool.

Type Integer 1 =6 3 Object Type = Button

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

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

Background 3 Integer 1 0-255 8 Background colour.

colour

Border colour 4 Integer 1 0-255 9 Border colour.
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Attribute Size Range or | Record A
name AID Type bytes value byte Description
Key Code 5 Integer 1 0-255 10 Key code assigned by ECU. VT reports this
code in the button activation message.
Latchable Boolean 1 0,10r3 11 A value of 0 indicates that the button is not
latchable or is momentary. A value of 1
indicates that the button is latchable and its
initial state is not latched. A value of 3
indicates that the button is latchahle and that
its initial state is latched.
Number of Integer 1 0-255 12 Number of objects to follow'even if zero. Each
objécts to of these objects is “contained” in this object.
follow Each object consists of 6.bytes: twjo (2) for
object ID and four (4) for location.
Number of Integer 1 0-255 13 Number of macro references inclufled even if
magros to zero. Each maero reference consists of
follgpw 2 bytes: ohe)for event ID and one for macro
ID. Wheriever the indicated event pccurs, the
associated macro is executed.
Repeat: Integer 2 0-65534 | 14+object” | Object ID of an object contained in this button.
{OYject ID} 6 List all objects before listing macrgs.
{X llocation} Signed 2 — 32767 | 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 the button). Objects or portjons of
objects outside the inner border arg clipped.
{Y llocation} Signed 2 — 32767 | 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 portions of
objects outside the inner border arg clipped.
Repeat: Integer 1 0-255 14+(No. |(List these after all objects have bgen listed.)
{Evpnt ID} OPé()aCtS Event ID of event type that causeq this macro
to execute.
{M4cro ID} Integer 1 0-255 15+(No. |Macro ID of the macro to execute.
objects
*6)...
B.8 Input field objects

B.8.1 -General

There are four types of input field: Boolean, string, number, and list. Input Boolean, input string and input
number objects have similar relationships, commands and events and they are listed here. The attributes for
each object differ. Input objects have three states: hidden (not displayed), shown and enabled (displayed and
able to accept input), and shown and disabled (displayed but not able to accept input). In order to hide an
input field object, it shall be contained by a container object. See Tables B.15 to B.20.

a) Relationships (does not apply to input list object):

— may contain none (atomic);

— may reference macro, variable, font attributes, input attributes;

— may be contained by data mask, container.

© 1SO 2004 - All rights reserved
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b) Allowed commands (does not apply to input list object):
— Enable/Disable Object;
— Select Input Object;
— ESC;
— Change Background Colour;
— Change Numeric Value;
— CHhange String Value (Input String object only);
— CHhange Attribute;
— Change Size.
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 command Mark the input object enabled. If displayed, Enable/Disable Objject
operator may navigate to it. Response
On Disable Enable/Disable command Mark the input object disabled:Even if Enable/Disable Objject
displayed, the operator cannot select this object | Response
for input. VT shall make(ityclear to the operator
that the input field is‘disabled.
On Input Figld | Operator navigates to input The VT shall provide some way for the operator [VT Select Input
Selection field to recognize thatthe input field is selected for Object
input.
On input Fidld | Operator navigates off input VT Select Input
De-selection |field or as a result of a disable — Object
event
On ESC Operator aborts input using Revert value of object to value before operator |ESC Response
ESC key or working set sends.| began the edit. Redraw this object. Refresh message on ESC
an ESC message parent object. message or VTESC
message if operatqr
activated the ESC
means
On Change Change Background 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 or If input object is displayed, redraw object with Change Value
Numeric Change String Value new value. Refresh parent object. Response (for
Value command Change Numeric
\alue nnly)
On Entry of Operator saving changes by VT Change Numeric
Value use of the ENTER means . Value or Input String
VT Change Numeric
regardless of whether or not Value
the value 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 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
This object is used to input a TRUE/FALSE type indication from the operator. This is a graphical object and

the appearance is left to the VT, but it shall fit in the square area specified by the width attribute. An example
of a Boolean input is a checkbox.

Table B.16 — Input Boolean attributes and record format

Attribute Size Range or | Record A
name AID Type bytes value byte Description

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

Type Integer 1 =7 3 Object Type = Input Boolean

Bapkground 1 Integer 1 0-255 4 Background colour.

colpur

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

Fofreground 3 Integer 2 0-65534 7-8 Object ID)of a font attributes objegt to use for

colpur display formatting of this field. Thg only
useful attribute is the font colour

Variable 4 Integer 2 0-65534, 9-10 Object ID of a number variable object in

reference 65535 which to store or retrieve the objeft’s value. If
this attribute is set to NULL (6553p), the
value is stored directly in the valug attribute
instead.

Value Integer 1 Oor1 11 Value of the input field. 0 for FAL$E or 1 for
TRUE. Used only if variable refergnce
attribute is NULL (65535).

Enpbled Integer 1 Oor1 12 Initial state of object. 0 = Disabled,
1 = Enabled

Number of Integer 1 0-255 13 Number of macro references inclyded even if

mgcros 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:

{Eyent ID} Integer 1 0-255 14... Event ID of event type that causes this
macro to execute.

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

B.8.3-Input string

This object is used to input a character string from the operator. Displayable characters are shown in
Table L.1. Several special formatting characters are permitted in the input string’s value and shall be properly
interpreted by the VT, as follows.

— Line Feed (Code 1044): moves the text cursor down one line at the equal x position based on font size
and text area dimensions. The line feed character code is entered into the string’s value.

— Carriage Return (Code 13,3): moves the text cursor to the left edge of the current line. This will be the x
coordinate position specified by the text area dimensions. The carriage return character code is entered
into the string’s value.

The VT design may allow both codes to be entered with a single key press.
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Table B.17 — Input string attributes and record format

Attribute
name

AID

Type

size
bytes

Range or
value

Record

byte

Description

Object ID

Integer

2

0-65534

1-2

Object identifier. Shall be unique within the
object pool.

Type

Integer

Object Type = Input String

Width

Integer

0-65535

4-5

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

Height

Integer

0-65535

6-7

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

Background
colour

Integer

0-255

Background colour. Used only if'the
“transparent” bit in the optiens attribute is
cleared. To be applied.in\the complete

rectangle specified by Width and Height.

Font attributes

Integer

0-65534

Object ID of a font.attributes object to usq
for display formatting of this field.

Input
attributes

Integer

0-65534,
65535

Object ID of’an input attributes object to yse
for character string validation or NULL
(65535) for no validation.

Options

Bitmask

0-3

13

Logical bits to indicate options. 1 = True.

Bit 0 = Transparent. If TRUE, the input fig
is displayed with background showing
through instead of using the background
colour attribute.

Bit 1 = Auto-Wrap. If TRUE and the amount
of text to display is longer than the width,
the VT will format and wrap the text into the
next line(s). The text may not exceed the
boundaries defined by the width and height.

d

Variable
reference

Integer

0-65534,
65535

14-15

Object ID of a string variable object in whjch
to store or retrieve the object’s value. If this
attribute is set to NULL (65535), the valug¢ is
stored directly in the value attribute instead.

IMPORTANT — If this attribute is
< 65535, the Length attribute shall be get
to zero and the value attribute is
EXCLUDED from this record.

Horizontal
justification

Integer

0-2

16

Field justification. Indicates how the text
string is positioned horizontally within the
field defined by width and height. This is @

characteriustification —not a pixel
J 7 Ll

justification. The VT shall add leading space
characters to perform the justification.

0 = Position Left
1 = Position Middle
2 = Position Right

Vertical justification is not supported. During
editing of this object, the VT designer may
choose to suppress justification until the
field is deselected.
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Attribute size Range or Record e
name AID Type bytes value byte Description
Length Integer 1 0-255 17 Maximum fixed length of the input string
value in characters. Set to zero if a variable
reference is used. When variable reference
is used, its variable must not exceed 255,
since the length attribute is only one byte.
Value String Length 18... Value of the input field based on current
character set llsed only if length is non-
zero (0) and variable reference dttribute is
NULL (65535). Pad with spaces jas
necessary to satisfy length-attribpte.
Enpbled Integer 1 Oor1 Depends | Initial state of object. 0= Disabled,
on size of | 1 = Enabled
value
attribute
Number of Integer 1 0-255 Depends | Numberiof)macro references included even
mgcros to on size of | if zerg-’Each macro reference cdnsists of
follow value 2 bytes: one for event ID and ong for macro
attribute ID-Whenever the indicated ever]t occurs,
the associated macro is executefl.
Repeat:
{Eyent ID} Integer 1 0-255 Depends | Event ID of event type that causes this
on size of | macro to execute.
value
attribute
{Mgcro ID} Integer 1 0-255 Depends | Macro ID of the macro to execute.
on size of
value
attribute
B.8{4 Input number
Thig object is used to input'a 32-bit integer or float. The stored and transmitted value is alwgys a 32-bit
uns|gned integer but the-displayed value is scaled and formatted. The following equations shall be frue:
Displayed value = (value attribute + Offset) * Scaling Factor
Transmitted value (VT to working set) = (Displayed value / Scaling Factor) — Offset = Value
Attribute
Scaled Upper Limit = (Upper Limit + Offset) * Scaling Factor
Scaled Lower Limit = (Lower Limit + Offset) * Scaling Factor
Lower Limit <= value attribute <= Upper Limit
Scaled | ower | imit <= Displayed value <= Scaled Upper | imit
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Table B.18 — Input number attributes and record format

Attribute
name

AID

Type

Size
bytes

Range or
value

Record

byte

Description

Object ID

Integer

2

0-65534

1-2

Object identifier. Shall be unique within the
object pool.

Type

Integer

Object Type = input Number

Width

Integer

0-65535

4-5

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

Height

Integer

0-65535

6-7

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

Background
colour

Integer

0-255

Background colour. 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

Integer

0-65534

Object ID of a fontattributes object to use ffor
display formatting/of this field.

Options

Bitmask

0-7

Logical bits 'to indicate options. 1 = True.

Bit 0.= Transparent. If TRUE, the input fiel
is displayed with background showing
through instead of using the background
colour attribute.

Bit 1 = Display leading zeros. If TRUE, Fill
left to width of field with zeros.

joN

Bit 2 = Display zero as blank if this bit is
TRUE.

Variable
reference

Integer

0-65584,
65535

12-13

Object ID of a number variable object in

which to store or retrieve the object’s raw
unscaled value. If this attribute is set to NYLL
(65535), the value is stored directly in the
value attribute instead. VT transmits the rgw
unscaled value to the working set.

Value

Integer

0-232

14-17

Raw unsigned value of the input field befofe
scaling (unsigned 32-bit integer). Used only if
variable reference attribute is NULL (6553p).

VT transmits the raw unscaled value to the
working set.

Min value

Integer

0-232

18-21

Raw minimum value for the input before
scaling. Offset and scaling shall be applieq to
determine the actual minimum value.

Max value

Integer

0-232

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
231

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

34

Specifies number of decimals to display after
the decimal point.
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Table B.18 (continued)
Attribute Size Range or | Record A
name AID Type bytes value byte Description
Format 12 Boolean 1 Oor1 35 0 = use fixed format decimal display
(###.NN)
1 = use exponential format ([-][###.nnE[+/-]##
where n is set by the number of decimals
attribute.
Horizontal 13 Integer 1 0-2 36 Field justification. Indicates how the number
justification is positioned horizontally withimthe field
defined by width and height. This s a
character justification, not-a\pixel fustification.
The VT shall add leading space characters to
perform the justification:
0 = Position Left
1 = Position Middle
2 = Positien/Right
Vertical“justification is not supported. During
editing of this object, the VT designer may
choose to suppress justification until the field
is deselected.
Enpbled Integer 1 Oor1 37 Initial state of object. 0 = Disabled,
1 = Enabled
Number of Integer 1 0-255 38 Number of macro references inclyded even if
mgcros 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:
{Eyent ID} Integer 1 0-255 39... Event ID of event type that causes this
macro to execute.
{Macro ID} Integer 1 0-255 40... Macro ID of the macro to execute
B.8l5 Input list
IMPORTANT — The’exact implementation and appearance of the input List object is propri¢tary to the
VT.|For example,; a simple implementation of the input List object might be to display vaIues as the
operator moves through the list using +/— keys. A more complex implementation might b¢ to draw a
graphical.pop-up list box with a scroll bar for moving through the allowable values. In dither case,

onl

the ‘current value shall be displayed when this object is not selected. The width
attrjbutes define the width and height of the displayed value only.

land height

This object is used to select an item from a list of output field or picture graphic objects. The value transmitted
to the working set master is the list index chosen (range 0-255).

a)

Relationships:

— may contain output field, picture graphic;

— may reference macro, variable;

— may be contained by data mask, container.
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b) Allowed commands:
— Enable/Disable Object;
— Select Input Object;
— ESC;
— Change Numeric Value;
N C'ﬂongn Attriby |fa;
— CHange List Item;
— CHange Size.
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 command Mark the input object enabled. If displayed, Enable/Disable Object
operator may navigate to it. Response
On Disable Enable/Disable command Mark the input object disabléd: Even if Enable/Disable Object
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 | Operator navigates to input The VT shall provide some way for the operator [VT Select Input
Selection object to recognize that the input object is selected for [ Object
input.
On input Fleld Operator navigates off input VT Select Input
De-selectior} | object or as a result of a — .
. Object
disable event
On ESC Operator aborts input using Revert value of object to value before operator | ESC response
ESC key or working set sends | began the edit. Redraw this object. Refresh message on ESC
an ESC message parent object. message or VT ESC
message if operatqr
activated the ESC
means
On Change Change Numeric Value If input object is displayed, redraw object with Change Numeric
Value commandi(to change the list [ new value. Refresh parent object. Value Response
index)
On Entry of Operator saving changes by VT Change Numerjic
Value use of the ENTER means . Value or Input String
VT Change Numeric
regardless of whether or not Value
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
50 © ISO 2004 — All rights reserved
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Attribute Size Range or | Record A
name AID Type bytes value byte Description

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

Type Integer 1 =10 3 Object Type = input List

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

Heipht 2 Integer 2 0-65535 6-7 Maximum height of the input field«in pixels.
Objects or portions of objects.outs|de the
defined area are clipped.

Varjable 3 Integer 2 0-65534, 8-9 Object ID of a number variable object in which

refgrence 65535 to store or retrievethe-object’s valpe. If this
attribute is set to NULL (65535), the value is
stored directlynin the value attribut¢ instead.

Valpe Integer 1 0-254, 255 10 Selected-list/index of this object. Used only if
variaple reference attribute is NULL (65535).
The current list item chosen or 25% to indicate
no item is chosen. The first item is|at index
zero (0).

NurTber of list Integer 1 0-255 11 Number of object references to follow. The

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

Engbled Integer 1 Oor1 12 Initial state of object. 0 = Disabled
1 = Enabled

Number of Integer 1 0-255 13 Number of macro references inclufled even if

magros to zero. Each macro reference consists of

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

Repeat: Integer 2 0-65534, | 14+object* [ These objects make up the list. Object ID of

{object ID} 65535 2 an output field or picture graphic opject. Null
(65535) is a no-item placeholder (¢mpty
object). The VT shall skip empty items. The
change list item command allows ¢bjects to be
replaced or removed.

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

{Evpnt ID} Llftzl;ems Event ID of event type that causeq this macro

to execute.

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

List Items
2

B.9 Output field objects

B.9.1 General

There are two types of output field: string and number. They have similar relationships and behaviour, but
have different attributes. See Tables B.21 to B.23.
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a) Relationships:

— may contain none (atomic);

— may reference macro, variable, font attributes;

— may be contained by data mask, alarm mask, key, container, input list, button, auxiliary function,
auxiliary input.

b) Allowed commands:

— Change Background Colour;

— CHange Numeric Value;

— Change String Value (Output String object only);

— Change Attribute;
— Change Size.
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 backgrfeund colour.
On Change Change Numeric Value or If output object is displayed, redraw object with | Change Value
Value Change String Value new value. Refresh parent object. Response (Chang¢
command String Value
Response)
On Change Change Attribute Command If output 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

This object
formatting

follows.

haracters are permitted in the output string’s value and shall be properly interpreted by the V

is used\to output a string of text. Displayable characters are given in Table L.1. Several spTcial

Backspace (non-destructive) (Code 8,): moves the text cursor back one font character width left but not

farther to the left than the x coordinate position specified by the text area dimensions.

text area dimensions.

coordinate position specified by the text area dimensions.
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Table B.22 — Output string attributes and record format

Attribute Size Range or | Record A
name AID Type bytes value byte Description

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

Type Integer 1 =11 3 Object Type = Output String

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

Heipht 2 Integer 2 0-65535 6-7 Maximum height of the outputfield in pixels.
Objects or portions of objects.outs|de the
defined area are clipped.

Bagkground 3 Integer 1 0-255 8 Background colour. Used only if the

colgur “transparent” bit inthe options attribute is

cleared. To be applied in the complete
rectangle spegified by Width and Height.

Fort attributes 4 Integer 2 0-65534 9-10 Object ID ofa font attributes objec} to use for
displayxfermatting of this field.

Options 5 Bitmask 1 0-3 11 Logical bits to indicate options. 1 4 True.

Bit 0 = Transparent. If TRUE, the qutput field
is displayed with background showing through
instead of using the background colour
attribute.

Bit 1 = Auto-Wrap. If TRUE and thp amount of
text to display is longer than the w{dth, the VT
will format and wrap the text into ty]:e next

line(s). The text may not exceed the
boundaries defined by the width and height.
Wrap on space between words. If there is no
space in the line, then wrap on the last
character in the line.

Varjable 6 Integer 2 0-65534, 12-13 | Object ID of a string variable objegt from
refgrence 65535 which to retrieve the object’s valug. If this
attribute is set to NULL (65535), the string is
stored directly in the value attribut¢ instead.

IMPORTANT — If this attribute i$ < 65535,
the length attribute shall be set o zero and
the value attribute is excluded ffom this

record.
Horjizontal 7 Integer 1 0-2 14 Field justification. Indicates how the text string
justification is positioned horizontally within the field

defined by width and height. This is a
character justification, not a pixel jystification.
e vi Shidll add leading spdce C aracters to
perform the justification.

0 = Position Left
1 = Position Middle
2 = Position Right

Vertical justification is not supported.

Length Integer 2 0-65535 15-16 Maximum fixed length of the output string
value in characters. Set to zero if a variable
reference is used.
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Table B.22 (continued)

Attribute Size Range or | Record e
name AID Type bytes value byte Description
Value String Length 17-n Text string to output in the output field. If
Length is zero, this attribute is excluded from
the record. Pad with spaces as necessary to
satisfy length attribute. May also contain
formatting codes as described above.
Number of Integer 1 0-255 Depends | Number of macro references included even if
macros to on size of |zero Fach macro reference consists of
follow string 2 bytes: one for event ID and one for macrd
ID. Whenever the indicated event occurs, the
associated macro is executed.
Repeat: Integer 1 0-255 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 0-255 Depends |Macro ID of the macro to execute.
on size of
string

B.9.3 Oufput number

This object
the followin

Display

j equation to format the displayed value:

is used to format and output a numeric value based onya supplied integer value. The VT shall

ed value = (value attribute + Offset) * Scaling\Factor

use

Displayed Jalues are always rounded to the number of decimals specified in the decimal attribute defingd in
Table B.23,
Table B.23 — Output number attributes and record format
Attributg Size Range or | Record I
name AID Type bytes value byte Description

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

Type Integer 1 =12 3 Object Type = Output Number

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

Height 2 Integer 2 0-65535 6-7 Maximum height of the output field in pixelg.
ODbJects or portions of objects outside the
defined area are clipped.

Background 3 Integer 1 0-255 8 Background colour. Used only if the

colour “transparent” bit in the options attribute is
cleared. To be applied in the complete
rectangle specified by Width and Height.

Font attributes 4 Integer 2 0-65534 9-10 Object ID of a font attributes object to use for
display formatting of this field.
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Attribute
name

AID

Type

Size
bytes

Range or
value

Record

byte

Description

Options

Bitmask

0-7

11

Logical bits to indicate options. 1 =

Bit 0 = Transparent. If TRUE, the output field
is displayed with background showing through
instead of using the background colour

attribute.

Bit 1 = Display leading zeros. If TRUE, fill left

to width of field with zeros.

Bit 2 = Display zero value as blank
TRUE.

True.

if this bit is

Varjable
refdrence

Integer

0-65534,
65535

12-13

Object ID of an integer yariable ob
to retrieve the object’s raw unscale
this attribute is setto NULL (65534
is retrieved directly from the value
instead. VT shall'scale the value fi

ect in which
d value. If
), the value
attribute

r display.

Valle

Integer

0-2732

14-17

Raw unsigned value of the output
scaling (unsigned 32-bit integer). |
variable‘reference attribute is NUL
VT shall scale this value for displa

field before
sed only if
| (65535).

Y.

Offget

Signed
Integer

-2"31 to
231

18-21

Offset to be applied to the value fo
(32-bit signed integer).

r display

Scygle

Float

22-25

Scale to be applied to the value fo

r display.

# ol decimals

Integer

0-7

26

Specifies number of decimals to d
the decimal point.

splay after

Format

10

Boolean

Oor1

27

0 = use fixed format decimal display (#####.nn)

1 = use exponential format ([-]###
where n is set by the number of de
attribute).

.NNE[+/-]##
cimals

Horjizontal
justification

11

Integer

0-2

28

Field justification. Indicates how th
positioned horizontally within the fi
by width and height. This is a char|
justification, not a pixel justification
shall add leading space characters
the justification.

0 = Position Left

1 = Position Middle
2 = Position Right
Vertical justification is not supports

e number is
eld defined
Acter

.The VT

to perform

d.

Nurmber of
macgros to
follpw

Integer

0-255

29

Number of macro references inclu
zero. Each macro reference consi
2 bytes: one for event ID and one

Hed even if
5ts of
or macro

ID. Whenever the indicated event

bccurs, the

assoclated macro Is executed.

Repeat:
{Event ID}

Integer

0-255

30...

Event ID of event type that causes this macro

to execute.

{Macro ID}

Integer

0-255

31...

Macro ID of the macro to execute.

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
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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 Figures B.2 to B.5 and Tables B.24 to B.31.

B.10.2 Line

This function draws a line object. The starting point for the line is found in the parent object.

a) Relationships:

m-naoneflatamic):
m ir-ReRe-{atemie);

— may reference macro, line attributes;

— may be contained by data mask, alarm mask, key, button, container, auxiliary function, auxiliary
ingut.

b) Commands:

— Change End Point;

— CHhange Attribute;

— Change Size.

Figure B:2 /— Line object showing start and end points using different brush sizes

Fable-B-24—Outputline-events

Event Caused by VT behaviour Message

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

On Change Change End Point command | Redraw this object. Refresh parent mask. Change End Point
End Point 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.25 — Line attributes and record format

Attribute
name

AID

Type

Size
bytes

Range or
value

Record

byte

Description

Object ID

Integer

2

0-65534

1-2

Object identifier. Shall be unique within the

object pool.

Type

Integer

=13

Object Type = Line

Line attributes

Integer

0-65534

Object ID of a line attributes object to use for

the line attributes.

Wigthr

N

Lok
Mcyci

N

[e)]
-

A\ALiclila s H 1 £ 1 H Y I
VVIUUTITT PIATTS UT AalT TITUIUOITTY virtua

rectangle.

(StartX, StartY) to (StartX +Width
+ Height — 1) inclusive definés the

clipping limits when drawing this opject.

Endpoint can be caleulated as foll
— EndPointX\= StartX + Width -

— EndRointY = StartY + Height

See Figure B.2 for an example of
endpoints and line width.

— 1, StartY
graphical

WS:
- LineWidth

- LineWidth

start and

Hejght

Integer

0-65535

8-9

Height in pixels of an enclosing virj
rectangle.

(StartX, StartY) to (StartX + Width
+ Height — 1) inclusive defines the
clipping limits when drawing this o
Endpoint can be calculated as foll

— EndPointX = StartX + Width
— EndPointY = StartY + Height

See Figure B.2 for an example of
end points and line width.

ual

— 1, StartY
graphical
bject.

WS:

- LineWidth
- LineWidth

start and

Line Direction

Integer

Oor1

10

0 = Line is drawn from top left to Bottom right

of enclosing virtual rectangle

1 = Line is drawn from bottom left
of enclosing virtual rectangle

to top right

Number of
mdcros to
follow

Integer

0-255

11

Number of macro references inclyded even if

zero. Each macro reference cons
2 bytes: one for event ID and one
ID. Whenever the indicated event
associated macro is executed.

sts of
for macro
occurs, the

Repeat:
{EyentAD¥

Integer

0-255

12...

Event ID of event type that cause
macro to execute.

5 this

{Macra’1D}

Integer

0-255

13

Macro 1D of the macro to execute
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B.10.3 Rectangle object
See Figure B.3.
a) Relationships:
— may contain none (atomic);
— may reference macro, line attributes, fill attributes;

fiary

ingut.
b) Allowgd commands:
— Change Size;

— CHhange Attribute.

Figure B.3 — Rectangle object showing end points using different brush sizes

Table B.26 — Output rectangle events

Event Caused by VT behaviour Message

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 Size
Size colour to erase it. Refresh parent mask. Response

On Change Change Attribute command Redraw this object, refresh parent mask. Change Attribute
Attribute Response
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Attribute
name

AID

Type

Size
bytes

Range or
value

Record

byte

Description

Object ID

Integer

2

0-65534

1-2

Object identifier. Shall be unique within the

object pool.

Type

Integer

=14

Object Type = Rectangle

Line attributes

Integer

0-65534

Object ID of a line attributes object to use for

the line attributes.

Width

Integer

0-65535

Width in pixels.

(StartX, StartY) to (StartX + Width
+ Height — 1) inclusive defines the
clipping limits when drawing\this o
Endpoint can be calculated‘as foll

— 1, StartY
graphical
bject.

Ws:

— EndPointX = StartX + Width + LineWidth

— EndPointY, =\StartY + Height

See Figure B.3.for an example of
end points and line width.

— LineWidth
start and

Hejght

Integer

0-65535

8-9

Height'in-pixels.

(StartX, StartY) to (StartX + Width
+Height — 1) inclusive defines the
clipping limits when drawing this o
Endpoint can be calculated as foll

— EndPointX = StartX + Width -
— EndPointY = StartY + Height

See Figure B.3 for an example of
end points and line width.

— 1, StartY
graphical
bject.

ws:

- LineWidth
— LineWidth
start and

Line
suppression

Bitmask

0-15

10

Line suppression. These may be
0 = Closed rectangle

tombined.

Bit 0 = 1 = Suppress Top Line (snpallest Y

value)
Bit 1 = 1 = Suppress Right Side L
X value)

Bit 2 = 1 = Suppress Bottom Line
value)

Bit 3 = 1 = Suppress Left Side Lin
X value)

NOTE When drawing a filled rect
line suppression, only the pixels that

ne (largest
(largest Y
e (smallest

aingle with
ould be on

the border of the rectangle are suppressed (not

drawn).

Line width shall be taken into acc
know the width of the border.

bunt to

Fill attributes

Integer

0-65534,
65535

11-12

Object ID of a fill attributes object
the fill attributes or NULL (65535)

to use for
for no fill.

Number of
macros to
follow

Integer

0-255

13

Number of macro references included even if

zero. Each macro reference consi
2 bytes: one for event ID and one
ID. Whenever the indicated event
associated macro is executed.

sts of
for macro
occurs, the

Repeat:
{Event ID}

Integer

0-255

14...

Event ID of event type that causes this

macro to execute.

{Macro ID}

Integer

0-255

15...

Macro ID of the macro to execute.
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B.10.4 Ellipse

This object outputs an ellipse or circle shape. Several options are available for modifying the appearance (see

Figure B.4).

C

N~

a) | Type = 0: Closed ellipse (fillable)

N

c) Typk = 2: Closed ellipse segment (fillable)

Key

1 start anple
2 end angle

a) Relatignships:

— may contain none (atomic);

— may reference macro, line attributeg fill attributes;

Figure B.4 — Ellipse*object

1 2
2 1
b) Type = 1: Open ellipse (non-fillable)

-

d) Type = 3: Closed.ellipse section (fillable)

— may be contained by data mask, alarm mask, key, button, container, auxiliary function, auxiliary

ingut.

b) Allowgd commands:

— Change Size;
— Change Attribute.
Table B.28 — Output ellipse events

Event Caused by VT behaviour Message

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 Size
Size colour to erase it. Refresh parent mask. Response
On Change Change Attribute command Redraw this object, refresh parent mask. Change Attribute
Attribute Response
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Table B.29 — Output ellipse attributes and record format

Attribute Size Range or | Record

name AID Type bytes value byte Description

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

Type Integer 1 =15 3 Object Type = Ellipse

Line attributes 1 Integer 2 0-65534 4-5 Object ID of a line attributes object to use for
the line attributes.

FaWWAY ol LY
UTUJJIIJ

Width

N

Whetthrin p;/\c:o of-anmenclostt e virtpal
rectangle.
(StartX, StartY) to (StartX Width|- 1, StartY

+ Height — 1) inclusive definés the|graphical
clipping limits when drawing this opject.

N
[e)]

Lok
eyl

N

Heipht 3 Integer 2 0-65535 8-9 Height in pixels of an’ enclosing virfual
rectangle.

(StartX, StartY) to (StartX + Width|- 1, StartY
+ Height= 1) inclusive defines the|graphical
clipping limits when drawing this opject.

Ellipse type 4 Integer 1 0-3 10 Type of ellipse:

0 = Closed Ellipse
1 = Open Ellipse defined by start/gnd angles
2 = Closed Ellipse Segment (see Kigure B.4)
3 = Closed Ellipse Section (see Figure B.4)

NOTE If type > 0 and start and er{d angles are
the same, the ellipse is drawn closed.

Staft angle 5 Integer 1 0-180 11 Start angle/2 (in degrees) from positive X axis
counter clockwise (90° is straight up). Start
and end angles define the arc.

End angle 6 Integer 1 0-180 12 End angle/2 (in degrees) from posjtive X axis
counter clockwise (90° is straight Up). Start
and end angles define the arc.

Fill pttributes 7 Integer 2 0-65534, 13-14 Object ID of a Fill attributes object|to use for
65535 the fill attributes or NULL (65535) for no fill.

Number of Integer 1 0-255 15 Number of macro references inclufled even if
magros to zero. Each macro reference consigts of
follow 2 bytes: one for event ID and one for macro
ID. Whenever the indicated event pccurs, the
associated macro is executed.

Re|Leat: Integer 1 0-255 16... Event ID of event type that causeq this macro
{EventiD} to execute.

{Macro ID} Integer 1 0-255 17... Macro ID of the macro to execute.
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B.10.5 Polygon

This object outputs a polygon. Four types of polygon are possible: convex, non-convex, complex and open. If
the type is not open, the working set shall specify the type of polygon as this could affect the efficiency of the
fill algorithm. If the type is not known, the type should be set to complex since fill algorithms on complex
polygons will work on all three fillable types. The VT designer may also choose to implement only the complex
fill algorithm and ignore the polygon type attribute.

The start point for the polygon is the first point listed. Polygon is drawn using the points in the list in the order
given. At least three points are required for a polygon. The point positions are relative to the upper left-hand
corner of the polygon object and the upper left-hand corner of the polygon object is relative to the parent
object.

If the polygbn type is not “OPEN” and the working set does not close the polygon, the VT shall automatigally
close the pglygon by joining the first and last points given.

See Figure|B.5.

N

a) |Convex b) Non-convex c) Complex d) Open

Figure B.5 —Polygon types
a) Relatignships:

— may contain none (atomic);

— may reference macro, line attributes, fill attributes;

— may be contained by-data mask, alarm mask, key, button, container, auxiliary function, auxiliary
ingut.

b) Allowgd commands:

— Change'Adtribute;

— Change-Size-

Table B.30 — 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
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Table B.31 — Output polygon attributes and record format

Attribute

name

AID

Type

Size
bytes

Range or
value

Record

byte

Description

Object ID

Integer

2

0-65534

1-2

Object identifier. Shall be unique within the

object pool.

Type

Integer

=16

Object Type = Polygon

Width

Integer

0-65535

Width in pixels of an enclosing virtual

rectangle.
(StartX, StartY) to (StartX + Width

—1, StartY

¥ Height — T)nclusive defines the
clipping limits when drawing this/0

graphical
bject.

Hei

pht

Integer

0-65535

6-7

Height in pixels of an enclosing virj
rectangle.

(StartX, StartY) to (StartX + Width
+ Height — 1) inclisive defines the
clipping limits,when drawing this o

ual

— 1, StartY
graphical
bject.

Ling

p attributes

Integer

0-65534

8-9

Object ID of'a line attributes objec
the line @ttributes.

to use for

Fill

attributes

Integer

0-65534,
65535

10-11

Object ID of a Fill attributes object
the fill attributes or NULL (65535)

to use for
or no fill.

Pol

gon type

Integer

0-3

12

Polygon type. The first three types
only if the polygon is to be filled. V
may choose to implement only a ¢
algorithm since it will work with all
Polygon type can only be changed
to not open or from not open to op|

0 = Convex. On any given horizon
two points on the polygon are enc

1 = Non-Convex. On any given ho
more than two points on the polyg
may be encountered but the polyg
not cross.

2 = Complex. Similar to Non-convg
edges cross.

3 = Open. This type cannot be fille

are useful
T designer
pmplex fill
types.
from open
en.

al line, only
buntered.

rizontal line,
bn edges
pn edges do

bX but

d.

poi

Nu:[]ber of
imt

S

Integer

3-255

13

Number of points to follow. Each p

4 bytes. At least three (3) points shall be listed

or this object cannot exist.

oint is

ma
foll

Nurber of

Cros to
w

Integer

0-255

14

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
5ts of

or macro
bccurs, the

{Po

Repeat:

int X}

Integer

0-65535

T5+point#
4

X value of a point relative to the to
of the polygon.

p left corner

{Po

int Y}

Integer

0-65535

17+point#*
4

Y value of a point relative to the to
of the polygon.

p left corner

Repeat:
{Event ID}

Integer

0-255

15+(num
points *
4)...

(List macros after all points.)

Event ID of event type that causes this macro

to execute.

{Macro ID}

Integer

0-255

16+(num
points *
4)...

Macro ID of the macro to execute.

*

Indicates multiplication.
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B.11 Output graphic objects

B.11.1 General

There are three types of output graphic object: meter, linear bar graph and arched bar graph.

B.11.2 Meter object

This object is a meter. General appearance is left to the VT but the meter is drawn about a circle enclosed
within a defined square. The indicated angle attributes are computed from the positive X axis in a
mathematidally positive direction (anticlockwise). As with all objects, the VT shall take appropriate action when
objects are| overlaid so that moving the needle does not corrupt other objects underneath the meter. [The
position attfibute of the meter (in the parent object) always refers to the upper left corner of the ‘encloging
square reggrdless of orientation. This object is drawn transparent so that objects can be placed undérneath to
enhance th¢ appearance. See Figures B.6 and B.7 and Tables B.32 and B.33.

3

Key

1 startandle
2 endangle
3 needle

4 arc

5 ticks

Q

Meter object cannot exceed boundaries of enclosing square.

Figure B.6 — Meter object
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a) Relationships:
— may contain none (atomic);
— may reference macro, variable;
— may be contained by data mask, alarm mask, container.
b) Allowed commands:
— Change Numeric Value;
— Change Attribute;
— Change Size.
Table B.32 — 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 patent mask. Change Numeric
Valpe command Value Regponse
On[Change Change Attribute command Redraw this object, refresh parent mask. Change Attribute
Attrjbute Responseg
On[Change Change Size command Draw object at eurrent location in background Change S|ze
Siz¢ colour to erasg it. Refresh parent mask. Responseg
Table B.33 — Output'meter attributes and record format
Attribute Size Range or | Record e
name AID Type bites value byte Description
Object ID Integer 2 0-65534 1-2 Object identifier. Shall be unique within the
object pool.
Type Integer 1 =17 3 Object Type = Output Meter
Width 1 Integer 2 0-65535 4-5 Maximum width and height of the ¢nclosing
square in pixels. Meter object cannot exceed
the bounds of this imaginary square.
Negdle colour 2 Integer 1 0-255 6 Needle (indicator) colour.
Border colour 3 Integer 1 0-255 7 Border colour (if drawn).
Arclandtick 4 Integer 1 0-255 8 meter arc and tick colour (if drawn).
colgur
Options 5 Bitmask 1 0-15 9 Logical bits to indicate options. 1 = True.
Bit 0 = Draw Arc
Bit 1 = Draw Border
Bit 2 = Draw Ticks
Bit 3 = Deflection Direction. 0 = From
minimum to maximum, counter clockwise.
1 = From minimum to maximum, clockwise
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Table B.33 (continued)

Attribute Size Range or | Record

name AID Type bytes value byte Description

# of ticks 6 Integer 1 0-255 10 Number of ticks to draw about meter arc. If
one tick, it is drawn in the middle of the arc.
For two or more ticks a tick is placed at each
end of the arc and the rest are evenly spaced
between them.

Start angle 7 Integer 1 0-180 11 Start angle/2 (in degrees) from positive X axis
anticlockwise (90° is straight up) Start and
end angles define the arc. If the start and.gnd
angles are the same the meter’s arc is.closed
(360°).

End angle 8 Integer 1 0-180 12 End angle/2 (in degrees) from positive X axis
anticlockwise (90° is straight.up). Start and
end angles define the arc.\If'the start and gnd
angles are the same the meter’s arc is closed

(360°).

Min value 9 Integer 2 0-65535 13-14 Minimum valuex Represents value when
needle is at start of arc.

Max value 10 Integer 2 0-65535 15-16 Maximumdvalue. Represents value when
needletis’at end of arc.

Variable 11 Integer 2 0-65534, 17-18 Object ID of a number variable object in wtjich
reference 65535 to-retrieve the meter’s value. If this attribute is
set to NULL (65535), the value is retrieved
directly from the value attribute instead.

Number variable’s value shall be in the range
0-65535.

Value Integer 2 0-65535 19-20 Current value. Needle position is set by thig
value. Used only if variable reference is NULL
(65535).

Number of Integer 1 0-255 21 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 macr
ID. Whenever the indicated event occurs, the

associated macro is executed.

Repeat: Integer 1 0-255 22... Event ID of event type that causes this ma¢ro
{Event ID} to execute.

{Macro ID} Integer 1 0-255 23... Macro ID of the macro to execute.
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B.1

This

22

Needle only.

Appearance of the meter object is at the discretion of the VT designer.

Figure B.7 — Meter object — Examples

1.3 Linear bar graph object

object is a linear bar graph or thermometer. Linear bar graphs are defined by an enclosing fectangle 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.8 and Tables B.34 and B.35.

a)

Relationships:

— may contain none (atomic);

— may reference macro, variable;

— may be contained by data mask, alarm mask, container.
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b) Allowed commands:
— Change Numeric Value;
— Change Attribute;
— Change Size.
3 1T 2 L

\ [/ /

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 target value

3 minimum value
4  maximum value

Figure B.8 — Linear bar graph — Examples
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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 command Value Response

On Change Change Attribute command Redraw this object, refresh parent mask. Change Attribute

Attribute Response

Onfhal IUU Challuc SILC \.A.JIIIIIIGIICJI DIGVV Ubjc\.:t at \Jullcllt :Ubat;ull ;II baulr\yluulld ChallyU Sze

Siz colour to erase it. Refresh parent mask. Response

Table B.35 — Output linear bar graph attributes and record format
Attribute Size Range or | Record e
name AID Type bytes value byte Description

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

Type Integer 1 =18 3 Object Type = output linear bar graph

Width 1 Integer 2 0-65535 4-5 Maximum width of the enclosing rg¢ctangle in
pixels. Bar graph cannot exceed the bounds of
this imaginary rectangle.

Heipght 2 Integer 2 0-65535 6-7 Maximum height of the enclosing fectangle in
pixels. Bar graph cannot exceed the bounds of
this imaginary rectangle.

Colpur 3 Integer 1 0-255 8 Bar graph fill and border colour.

Tarpet line 4 Integer 1 0-255 9 Target line colour (if drawn).

colgur

Opfjons 5 Bitmask 1 0-63 10 Logical bits to indicate which partsjto 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 baf graph:

Bit 4 = Axis orientation. 0 = vertica

| (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 negati

ve (left or

down). 1 = Grows positive (right or up).
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Table B.35 (continued)

Attribute Size Range or | Record

name AID Type bytes value byte Description

# of ticks 6 Integer 1 0-255 11 Number of ticks to draw along bar graph. If
one tick, it is drawn in the middle of the bar
graph. For two or more ticks a tick is placed at
each end of the bar graph and the rest are
evenly spaced between them.

Min value 7 Integer 2 0-65535 12-13 Minimum value.

Max value 8 Integer 2 0-65535 14-15 Maximum value.

Variable 9 Integer 2 0-65534, 16-17 Object ID of a number variable objectinwtich
reference 65535 to retrieve the bar graph’s value. If this
attribute is set to NULL (65535)the value is
retrieved directly from the valuegattribute
instead. Number variable’s value shall be i
the range 0-65535.

Value Integer 2 0-65535 18-19 | Current value. Used only if variable reference
is NULL (65535)_Bar graph fills or moves,
depending on.bar graph type, to a point

calculated from this value and min/max

values_ Ifwalue > Max value or value < Min
valueythe bar graph is filled or shown empty
and no error is generated by the VT.

Target value 10 Integer 2 0-65534, 20-21 Object ID of a number variable object in which
variable 65535 to retrieve the bar graph’s target value. If this
reference attribute is set to NULL (65535), the target
value is retrieved directly from the Target
value attribute instead. Number variable’s
value shall be in the range

0-65535.

Target value 11 Integer 2 0-65535 22-23 Current target value. Used only if Target vglue
variable Reference attribute is NULL (6553b).
Target value is displayed as a line on the bar
graph to indicate some target or warning lejvel.
If Target value > Max value or Target valug <
Min value, the target line is shown on one o¢f
the ends of the bar graph and no error is
generated by the VT.

Number of Integer 1 0-255 24 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 macr¢
ID. Whenever the indicated event occurs, the

associated macro is executed.

Repeat: Integer 1 0-255 25... Event ID of event type that causes this magro
{Event ID} to execute.

{Macro ID} Integer 1 0-255 26... Macro ID of the macro to execute.
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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-hand 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.9 and Tables B.36 and B.37.

Key

start angle

end angle
value

maximum value
Mminimum value
border

pbar graph width

~NOoO g WON -

Q

Enclosingreéctangle. Bargraph cannot exceed boundaries of this rectangle.
b n this @xample, bargraph deflection is clockwise.

Figure B.9 — Arched bar graph object — Example
a) Relationships:
— may contain none (atomic);
— may reference macro, variable;

— may be contained by data mask, alarm mask, container.
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b) Allowed commands:

— Change Numeric Value;

— Change Attribute;
— Change Size.
Table B.36 — Output arched bar graph events
Event Caused-by VF VIOt 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 command 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

Table B.37 — Output arched bar graph attributes and record format
Attributg Size Range or| Record n
name AID Type bytes value byte Description

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

Type Integer 1 =19 3 Object Type = Output Arced Bar Graph

Width 1 Integer 2 0-65535 4-5 Maximum width of the enclosing rectangle i
pixels. Bar graph cannot exceed the bounds of
this imaginary rectangle.

Height 2 Integer 2 0-65535 6-7 Maximum height of the enclosing rectangle |n
pixels. Bar graph cannot exceed the bounds of
this imaginary rectangle.

Colour 3 Integet 1 0-255 8 Bar graph fill and border colour.

Target line 4 Integer 1 0-255 9 Target line colour (if drawn).

colour

Options 5 Bitmask 1 0-31 10 Logical bits to indicate which parts to draw.

1 =True.

Bit 0 = Draw border

RBit1 =Draw a fnrgn’r line

Bit 2 = Not used

Bit 3 = bar graph type. If this bit is FALSE (0),
bar graph is filled. If this bit is TRUE (1), the bar
graph is not filled but rather shows the 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
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Attribute
name

AID

Type

Size
bytes

Range or
value

Record

byte

Description

Start angle

Integer

0-180

1"

Start angle/2 (in degrees) from posi

tive X axis

anticlockwise (90° is straight up). Start and end

angles define the arc. If the start an

d end

angles are the same, the bar graph’s arc is

closed (360°).

End angle

Integer

0-180

12

End angle/2 (in degrees) from positive X axis

art and end

anticlockwise (Qﬂ° is. er'nighf ||'r_\) S
angles define the arc. If the startan
angles are the same, the bar.graph
closed (360°).

d end
s arc is

Barlgraph
width

Integer

0-65535

13-14

Bar graph width in pixels.-Bar graph
with respect to the horizontal X axis
Figure B.9). Bar graph width shall b
half the total width:

width is
. (see
e less than

Min| value

Integer

0-65535

15-16

Minimum,_value.

Max value

10

Integer

0-65535

17-18

Maximum value.

Varjable
refgrence

11

Integer

0-65534,
65535

19-20

Object ID of a number variable objg
tojretrieve the bar graph’s value. If {
is set to NULL (65535), the value is
directly from the value attribute inst
Number variable’s value shall be in
0-65535.

ct in which
his attribute
retrieved
pad.

the range

Vallie

Integer

0-65535

21-22

Current value. Used only if variable
attribute is NULL (65535). Bar grap
moves, depending on bar graph typ

Reference
h fills or
e, to a point

calculated from this value and min/fnax values.

If value > Max value or value < Min
bar graph is filled or shown empty 4
is generated by the VT.

value, the
nd no error

Tarpet value
variable
refgrence

12

Integer

0-65534,
65535

23-24

Object ID of a number variable objg
to retrieve the bar graph’s target va
attribute is set to NULL (65535), the
value is retrieved directly from the T
attribute instead. Number variable’s
be in the range 0-65535.

ct in which
ue. If this
target
arget value
value shall

Tarpet value

13

Integer

0-65535

25-26

Current target value. Used only if ta
variable Reference attribute is NUL
Target value is displayed as a line g
graph to indicate some target or wa
If Target value > Max value or Targ
Min value, the target line is shown g
the ends of the bar graph and no er

rget value
| (65535).
n the bar
rning level.
bt value <
n one of
ror is

generated by the VT.

Number of
macros to
follow

Integer

0-255

27

Number of macro references included even if
zero. Each macro reference consists of 2 bytes:

one for event ID and one for macro
Whenever the indicated event occu
associated macro is executed.

ID.
rs, the

Repeat:
{Event ID}

Integer

0-255

28...

Event ID of event type that causes this macro

to execute.

{Macro ID}

Integer

0-255

29...

Macro ID of the macro to execute.
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B.12 Picture graphic object

B.12.1 General

This object displays a picture graphic (bitmap). The VT shall scale the picture graphic from the actual width
and height to the target width and calculated target height. See Tables B.38 and B.39.

a) Relationships:

— may contain none (atomic);

— mLy reference macro;

— may be contained by data mask, alarm mask, key, button, container, input list, auxiliary’ function,
aukiliary input.

b) Allowgd command:

— Change Attribute.

Table B.38 — 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

Table B.39 — Picture graphic attributes and record format

Attributg Size Range or | Record e
name AID Type bytes value byte Description

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

Type Integef 1 =20 3 Object Type = Picture Graphic

Width 1 Integer 2 0-65535 4-5 Target width in pixels of the picture graphiq.
The height of the picture graphic is calculafed
from the Actual width/Height and this attribyite
to keep the same aspect and avoid distortipn.

Actual width Integer 2 0-65535 6-7 Actual width in pixels of the picture graphic
raw data. VT shall scale the graphic to the
size given by the width attribute.

Actual height Integer 2 0-65535 8-9 Actual Height in pixels of the picture graphic
raw data. VT shall scale the graphic to the
size given by the width attribute.
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Table B.39 (continued)

Attribute Size Range or | Record A
name AID Type bytes value byte Description
Format Integer 1 0-2 10 Picture graphic type:

0 = Monochrome; 8 pixels per byte. Each bit
represents a colour palette index of 0 or 1.
(“White” colour may vary with display
hardware)

1 = 4 bit colour; 2 colour pixels per byte. Each
nibble (4 bits) represents a colour palette index
of Othroughr+5:
2 = 8 bit colour; 1 colour pixel perbyte. Each
byte represents a colour palette-index of 0
through 255.

See Table A.3 for colour codes.
Opfjons 2 Bitmask 1 0-7 11 Bit 0: 0 = Opaque, 1=-Transparent| If opaque,
all pixels are drawn, ifindicated colpur.
Background objects do not show thfough. If
transparent;-pixels in the bitmap that have the
transparency’colour should show the colour of
the background or objects underneath this
picture, graphic instead.
Bit1: 0 = Normal, 1 = Flashing. Flash style and
rate determined by VT design.
Bit 2: 0 = Raw data, 1 = Run-Length Encoded
data (see B.12.2). This bit cannot be changed
during runtime by Change Attribute|command.
(Any change will be ignored by the VT.)

Trahsparency 3 Integer 1 0-255 12 Pixels in the bitmap that have this golour index
colgur are transparent (background showq through).
# ol bytes in Integer 4 0-2232 13-16 | Number of bytes in the raw data.

raw data

Number of Integer 1 0-255 17 Number of macro references included even if
magros to zero. Each macro reference consis{s of

follgpw 2 bytes: one for event ID and one for macro ID.

Whenever the indicated event occurs, the
associated macro is executed.
Repeat: Integer. 1 0-255 18... Raw byte of graphic data. Byte shall be
{ray data} interpreted according to the format pnd options
attributes. For an explanation of ray data
format, see B.12.2 below.
If monochrome bitmap, each byte contains the
colour indices for 8 pixels beginning at the left
with the most significant bit.
If 4-bit colour bitmap, each byte contains the
colour indices for two pixels beginnjng at the
left with the most significant nibble.
If 8-bit colour bitmap, each byte contains the
| Haal £, H l
cototrindexforonre-pixek
Bitmap data is always interpreted left to right,
top to bottom of the display. Unused bits at the
end of a line are ignored.
Repeat: Integer 1 0-255 Depends | These are listed in pairs: event, macro, event,
{Event ID} on size of | macro, etc.
bitmap | Event ID of event type that causes this macro
data  |to execute.
{Macro ID} Integer 1 0-255 Depends |Macro ID of the macro to execute.
on size of
bitmap
data
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B.12.2 Picture graphic raw data format and compression

The raw data attribute of the picture graphic object contains pixel information line by line, left to right and
downwards. If the width of the picture graphic object is such that the data does not end evenly at the end of a
byte, the unused portion of the byte at the end of each line is filled with pixel values equal to zero (0). The VT
ignores unused parts of a byte at the end of a line. For example, if the size of the picture graphic object is
10 pixels wide by two lines high, the format is monochrome and each line is filled with white coloured pixels.
The unused 6 bits in the second byte of each line would be filled with zero and the raw data would be 0 x FF,
0 x CO, 0 x FF, 0 x CO. Similar logic is applied for four-bit colour graphics where, if the width is odd, the least
significant nibble of the last byte on each line is set to zero.

In order to
the picture
actually inc
be transmit

The compregssion algorithm is simple and works as follows. Data is transmitted in two-byté, pairs with the

byte repres
repeat. For
transmitted

The run-le
uncompres

B.13 Variable objects

B.13.1 (eneral

Variables afe used to store a value that can be referenced and used by other objects. There are two typs
variable oblect: number and string. Variables are referenced only, never directly included in a mask, ke

container. §

reduce the amount of data transmitted, a run-length encoding scheme can be used to comp
graphic data in realtime. Care should be taken by working set designers as this algorithm
ease the size of the picture graphic data when the object is complex. In this case, raw data sh
ed instead and Bit 2 of the options attribute should be cleared.

enting the number of times the value byte repeats and the second byte representing the valu
example, for a raw data sequence of 0,0,0,0,0,0,3,3,3,1,1,2, the compressed data would
as 6,0,3,3,2,1,1,2. This example gives a compression of 33 %.

hgth algorithm is chosen because picture graphic data canObe easily compressed
5ed in real time without the need for a buffer in the VT.

ee Table B.40.

ress
can
buld

first
e to

be

and

s of
y or

a) Relatignships:

— may contain none (atomic);

— may reference none;

— may be contained-by none.
b) Allowgd commands:

— ChangetNumeric Value;

— Cknngp Qtring \/alue (ering variable nhjprf nnly)

Table B.40 — Variable events

Event Caused by VT behaviour Message
On Change Change Numeric Value or Redraw all objects that are currently displayed Change Value
Value Change String Value and reference this object. Refresh parent object. | Response (Change

command String Value
Response)
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B.13.2 Number variable

A number variable holds a 32-bit unsigned integer value. See Table B.41.

Table B.41 — Number variable attributes and record format

Attribute AD | Type :;tz:s Range or Rg;:’;d Description
Object ID Integer 2 0-65534 1-2 Object identifier. Shall be unique within the
object pool.
Type Integer 1 =21 3 Object Type = Number Variable
Vale Integer 4 0-2732 4-7 32-bit unsigned integer valde.

B.13.3 String variable
A sfring variable holds a fixed length string. Strings shorter than the length”attribute should be padded with

spafe characters. The maximum length attribute cannot be changed once‘the variable has been defined. See
Table B.42.

Table B.42 — String variable attributes and record format

Attribute Size Range or | Record e
name AID Type bytes value byte Description
Object ID Integer 2 0-65534 1-2 Object identifier. Shall be uniquge within the
object pool.
Type Integer 1 =22 3 Object Type = string variable
Length Integer 2 0-65535 4-5 Maximum fixed length of the strjng value in
characters.
Valpe String 6... String of characters. Pad with| spaces as
necessary to satisfy length attribute.

B.14 Attribute objects

B.14.1 General

Attrjpute objects are used to hold common attributes for other objects. Attribute objects are ngver directly
inclided in~mask, key or container objects but can be referenced where applicable. There are four types of
attripute object: font, line, fill and input. See Tables B.43 and B.44.

B.14.2 Font attributes
This object holds attributes related to fonts.
a) Relationships:

— may contain none (atomic);

— may reference macro;

— may be contained by none.
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b) Allowed commands:

Change Font Attributes;

— Change Attribute.
Table B.43 — 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 Responge
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.44 — Font attributes and record format
At:;i:‘l:e AID Type bsyitz:s Re:,l;?jeor Rg(;:)erd Description
Object ID Integer 2 0-65534 1-2 Objectidentifier. Shall be unique within the
objeCt pool.
Type Integer 1 =23 3 Object Type = Font Attributes
Font colour 1 Integer 1 0-255 4 Text colour.
Font size 2 Integer 1 0-14 5 Font size
0=6x8
1=8x8
2=8x12
3=12x16
4=16x 16
5=16x24
6 =24 x32
7=32x32
8=32x48
9=48 x 64
10 = 64 x 64
11 =64 x 96
2=96x 128
13 =128 x 128
14 =128 x 192
Font type 3 Integer 1 0,1 or 255 6 0 =180 Latin 1
1=1SO0 Latin 9
255 = Proprietary
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Attribute Size Range or | Record e
name AID Type bytes value byte Description
Font style 4 Bitmask 1 0-127 7 Font style. These may be combined.
0 = Normal Text (default)
Bit 0 = 1 = Bold
Bit 1 = 1 = Crossed Out
Bit 2 = 1 = Underlined
Bit-3—=34—Halic
Bit4 =1 = Inverted @
Bit 5 = 1 = Flashing between-Inverted and
styles set by bits 0-3
Bit 6 = 1 = Flashing,between Hidden and
styles set by bits/Q-8/ Bit 6 has prigrity over bit
5.
Bit 7 = 1 ="Not Used
Number of Integer 1 0-255 8 Number-6f macro references inclufied even if
magros to zeroEach macro reference consists of
follgw 2 bytes: one for event ID and one for macro
IB. Whenever the indicated event pccurs, the
associated macro is executed.
Repeat: Integer 1 0-255 9.9 These are listed in pairs: event, macro, event,
{Evpnt ID} macro, etc
Event ID of event type that causeq this macro
to execute.
{Mgcro ID} Integer 1 0-255 10... Macro ID of the macro to execute.

a

Inverting is to exchange background and pen colours=\The rules for background transparency shall be applied.

B.14.3 Line attributes
Thig object holds attributes related.to output shape objects. See Tables B.45 and B.46 and Figure B.10.
a) |Relationships:
— may contain.none (atomic);
— may reference macro;
— may-becontained by none.
b) |Allowed commands:
- Change Line Attributes;
— Change Attribute.
Table B.45 — Line attributes events
Event Caused by VT behaviour Message
On Change Change Line Attributes Redraw all objects that are currently displayed Change Line
Line command and reference this object. Refresh parent object. | Attributes Response
Attributes
On Change Change Attribute command Redraw all objects that are currently displayed Change Attribute
Attribute and reference this object. Refresh parent object. | Response
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Table B.46 — Line attributes and record format

Attribute Size Range or | Record e
name AID Type bytes value byte Description

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

Type Integer 1 =24 3 Object Type = Line Attributes

Line colour 1 Integer 1 0-255 4 Pen colour.

Line width 2 Integer 1 0-255 5 Pen thickness in pixels. Lines are drawn with
a oyudicT }Ja;lltbl uah Uf thlo O;LU. I

Line art 3 Bitmask 2 0-65535 6-7 Bit pattern art for line. Each bit represents ala
paintbrush spot. Zero (0) bits are skipped
(background colour) and one (1) bits"are
drawn in the line colour. Eachsbit'is the sizg of
the current paintbrush. For@&xample,
00110011 would representitwo skipped
paintbrush spots followed by two paintbrusp
spots drawn and sgon. See Figure B.10

Number of Integer 1 0-255 8 Number of macro-references included even if

macros to zero. Each maero reference consists of

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

Repeat: Integer 1 0-255 9... Event ID of event type that causes this ma¢ro

{Event ID} to execute.

{Macro ID} Integer 1 0-255 10..% Macro ID of the macro to execute.

a)' More horizontal line b) More vertical line
Figure B.10 — Effect of line art attribute — Example pattern: 1010...
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B.14.4 Fill attributes
This object holds attributes related to filling output shape objects. See Tables B.47 and B.48.
a) Relationships:

— may contain none (atomic);

— may reference macro;

— may be contained by none

b) |Allowed commands:

— Change Fill Attributes;

— Change Attribute.
Table B.47 — Fill attributes events
Event Caused by VT behaviour Mesgsage
On[Change Change Fill Attributes Redraw all objects that are\currently displayed Change F{ll Attributes
Fill Attributes | command and reference this objéect. ‘Refresh parent object. | Response

On[Change Change Attribute command Redraw all objects.that are currently displayed Change Attribute
Attrjbute and reference this object. Refresh parent object. | Response]

Table B.48 — Fill.attributes and record format

Attribute Size Range or | Record —n
name AID Type bytes value byte Description

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

Type Integer 1 =25 3 Object Type = Fill Attributes

Fill fype 1 Integer 1 0-3 4 0 = nofill
1 = fill with line colour
2 = fill with specified colour in fill cplour
attribute
3 = fill with pattern given by fill pat{ern attribute

Fill colour 2 Integer 1 0-255 5 Colour for fill if type = 2.

Fill pattern 3 Integer 2 0-65534, 6-7 Object id of a picture graphic objegt to use as

65535 a fill pattern if type = 3. Otherwise NULL

(65535).
IMPORTANT — In order to simplify VT
design, picture graphic objects used as a
pattern buffer shall have a width that is
byte divisible (i.e. the pattern cannot end
somewhere in the middle of a byte).
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Table B.48 (continued)

Attribute Size Range or | Record e
name AID Type bytes value byte Description

Number of Integer 1 0-255 8 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 0-255 9... These are listed in pairs: event, macro, event,

{Event ID} macra_etc
Event ID of event type that causes thissmagro
to execute.

{Macro ID} Integer 1 0-255 10... Macro ID of the macro to execufe:

B.14.5 Input attributes

This object|defines the valid or invalid characters for an input string object. The VJ-shall check this object for
valid chardcters and not permit operator entry of invalid characters into the input field. This objegt is
referenced py an input string object. See Tables B.49 and B.50.
a) Relatignships:

— may contain none (atomic);

— may reference macro;

— may be contained by none.

b) Allowgd command:

— CHhange String Value.

Tiable B.49 — Input attributes events

Event Caused by VT behaviour Message
On Change Change String-Value Redraw all objects that are currently displayed Change String Valyie
Value command and reference this object. Refresh parent object. | Response
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Attribute Size Range or | Record e
name AID Type bytes value byte Description
Object ID Integer 2 0-65534 1-2 Object identifier. Shall be unique within the
object pool.
Type Integer 1 =26 3 Object Type = Input Attributes
Validation type Integer 1 0-1 4 0 = valid characters are listed
1 = invalid characters are listed
Lergth Integer 1 0-255 5 Length of validation string.
Valldation String 6... String containing all valid or{invalid character
strirpg codes (depends on validation type]| attribute).
Nurlwber of Integer 1 0-255 Depends [Number of macro referénces inclufled even if
magros to on size of |zero. Each macro, reférence consigts of
follgw string 2 bytes: one forevent ID and one for macro
ID. Whenever the indicated event pccurs, the
associated macro is executed.
Repeat: Integer 1 0-255 Depends |[These ar€ listed in pairs: event, macro, event,
{EvEnt ID} on size of | macro‘etc
string Event ID of event type that causeq this macro
to execute.
{M4cro ID} Integer 1 0-255 Depends [Macro ID of the macro to execute.
on size of
string
B.15 Object pointer
Thel object pointer object allows run-time modification of included objects. By changing the value of the pointer
objgct, a different object can be referenced to the same location. The type of object that the pointer object is
alloyed to point to is limited and‘depends on the parent object. Refer to the mask, key, button and container
desgriptions for a list of the objects that can be pointed to. An object pointer can point to the NULL object ID
and|in this case nothing would-be drawn. See Tables B.51 and B.52.
a) |Relationships:
— may contain none (atomic);
— may.reference none;
—-=., ‘'may be contained by data mask, alarm mask, soft key mask, key, button, container.
b) Allowed command:
— Change Numeric Value.
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Table B.51 — Object pointer events

Event Caused by VT behaviour Message
On Change Change Numeric Value Hide the prior object and show the new one. Change Numeric
Value command Refresh the parent object Value Response
Table B.52 — Object pointer attributes and record format
Attribute AlR . Size Range or | Record B riati mr
name i rype bytes value byte Cesehiption
Object ID Integer 2 0-65534, 1-2 Object identifier. Shall be unique within-the
65535 object pool.
Type Integer 1 =27 3 Object Type = pointer
Value Integer 2 0-65534, 4-5 Object ID of a referenced abject or FFFF 4| for
65535 NULL object ID.

B.16 M4gcro object

Macros are

NOTE Command packets are defined in Annex F but not all commands are allowed in a macro.

See Table B.53.

a) Relatig

nships:
may contain none;

may reference none;

b) Allowgd command:

may be contained by none:

used to define a list of commands that can be referenced.by-an event. A macro is defined
series of one or more command packets. Macro object IDs shall be 255 or less.

by a

— nophe.
Table B.53 — Attributes and record format
Attributg Size Range or | Record e
name AID Type bytes value byte Description

Object ID Tnteger 4 0-255 T-2Z ODbject identifier. Shall be unique within the
object pool. NOTE: Although a standard object
header is used, the macro object ID shall be
255 or less.

Type Integer 1 =28 3 Object Type = Macro

# of bytes to Integer 2 0-65535 4-5 Number of bytes to follow. All commands are

follow 8 bytes in length except for the change string
value command, which is variable.

Repeat: 6-n Command message packets with each packet

{Command} making up a command. Only commands listed
in Annex F are allowed. Use formats from
Annex F.
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Annex C
(normative)

Object transport protocol

C.1 Virtual terminal messages and object transfer

ISO/FDIS 11783-6:2004(E)

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 (00E6004)

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¢)

Bef
by
info

bre a working set master builds an object pool in a VT, it may obtain information about the VT’s
Ising the Get Technical Data-messages. Annex D defines messages using the above PGN
'mation about the VT’s characteristics and thus allow each working set master to configure its

to meet the VT’s capabilities.

Ann
ope
tool

AW
carq

ex E defines messages for storing an object pool in a VT non-volatile memory for loading ir
rating read/write~tnemory on power up. This transfer may be via PC Cards, or diagnostic or p

D.

prking set's’ object pool must be transferred into the VT’s memory by some means. This could
, hard-storage in the VT’s firmware or indirectly via an ISO 11783 network.

capabilities
s to obtain
object pool

to the VT’s
fogramming

be by data

C.2 Building object pools

C.2

.1 General

This clause specifies the transfer of the object pool via an ISO 11783 network. The PGNs listed above are
used to transfer the object pool to the VT utilizing 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.

© I1SO 2004 — All rights reserved
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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 object pool exceeds the 1 785 byte limit of normal
transport protocol, the extended functions of transport protocol shall be used. The VT design shall be able to
support all the transport protocol functions.

The VT shall receive, parse and store the received objects. 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 byte first).

Object No. |l Object ID Type Attributes and data
Object No. p Object ID Type Attributes and data
Object No. B Object ID Type Attributes and data

Figure C.1 — Object pool variable length record format

The working set master shall transfer a “clean” object pool, adjusted accordingly for the VT hardy
connected. [Sending an invalid pool with objects that do not parse properly (e.g. invalid colours) and
altering thoge objects later with change commands is not permitted, since dhis can cause parsing errors
error displals at the VT and could cause the VT to ignore those objects with errors or to delete the object
from volatilg¢ storage and suspend the working set.

C.2.2 Object pool transfer procedure

The following procedure is used to transfer an object pool.

a)

86

The working set master shall determine if the VI has available memory by transmitting a get men
commgnd (see Annex D). The VT acknowledges this message with a get memory response
Annex D). The working set master shall check the error codes returned. If no error is reported,
working set master may proceed.

The warking set master uses the transport protocol or extended transport protocol or both (see Anne

This cansbe required depending on the size of buffers designed into the working set master.
number, of sessions may be sent before the End of Object Pool message is sent. Multiple TP an

vare
hen
and
bool

hory
see
the

X K)
mal
ted.

(0)

ool.
Any
d/or
fore

ETP~sessions can also be required if scaling or pool adjustments or both must be made be

sending the object pool to the VT.

2) Object records in each session shall be complete and shall not be “split” between sessions of TP or

ETP.

3) Transfer sessions containing no object records are not permitted.

Upon completion, the working set master shall transmit an End of Object Pool message (see C.2.4) to the

VT to indicate that the object pool is now complete and ready for use.
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C.2.3 Object Pool Transfer message (transport protocol)

The following message is sent by a working set master to transfer part of an object pool to the VT.

Transmission repetition rate:
Data length:
Parameter group number:

Byte 1 VT function =17,

Bits 7-4 0001
Bits 3-0 0001

As required
Variable
ECU to VT, Destination-Specific

Command Object Pool Transfer
Parameter Ohjprf Paal Transfer

C.2

The
for
poo

C.2

Thisg
Wh
stor
the

ope

Bytes 2-n

.4 End of Object Pool message

Object pool records (refer to Figure C.1)

following message is sent by a working set master to indicate that the object péo}-is complet¢ and ready

during operation.

Transmission repetition rate:
Data length:
Parameter group number:

Byte 1 VT function = 18,
Bits 7-4 0001
Bits 3-0 0010
Bytes 2-8

.5 End of Object Pool Response message

Ise. It is sent after the initial object pool definition and also after any object jis redefined or added to the

Upon completion of object pool.ttansfer
8 bytes
ECU to VT, Destination-Specific

Command Object Pool Transfer
Parameter Object Pool Ready
Reserved, transmit as FF g

message is sent by the VT to a working set master to acknowledge the End of Object Pogl message.

bn the VT replies with an error of any,type, the VT should delete the object pool from volafile memory
pge and inform the operator by an alarm type method of the suspension of the working set and indicate

reason for the deletion. On reception of this message, the responsible ECU(s) should entef a fail-safe

ration mode providing a safe shitdown procedure of the whole device.

Transmission repetition rate:
Data length:
Parameter group.-niumber:

Byte 1 VT function = 1849

Bits 7-4 0001

Bits 3-0 0010

Bytets2

In response to End of Object Pool message
8 bytes
VT to ECU, destination specific

Command Object Pool Transfer
Parameter Object Pool Ready
Error Codes (0 = no errors)

Bit 0 = 1 = There are errors in the Object Pool, refer t¢ Bytes 3
to 8 for additional error information

Bytes 3,4

Bytes 5,6

© I1SO 2004 — All rights reserved

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 4-7 = Reserved, transmitted as 0 (zero)

Parent Object ID of faulty object, transmit as NULL object ID if
there are no object pool errors

Object ID of faulty object, transmit as NULL object ID if there are
no object pool errors
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Byte

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, transmitted as 0 (zero)

8 Reserved, transmit as FF g

C.2.6 Updating pools at runtime

If the worki
length of a
runtime. Ne
the same m

a) The working set master shall determine if the VT has available memory by transmitting a get men

commg

may pr

working set master shall check the error codes returned. If no error is reported,.the working set ms
bceed.
rking set master uses transport protocol to move the object or*objects to the VT. No

b) The wq
handsh
The rul

c) Uponc

VT to indicate that the update is now complete and ready for use.

Only those
remain in V|

g set needs to modify an object such that the length of the object will change (e.g., changing

string, adding/deleting macros or child objects), then the working set shall update its{ pod
w objects can also be added to the object pool with this procedure. This is accomplished-by u
essages and procedures used to upload the pool at initialization as follows.

nd (see D.2). The VT acknowledges this message with a get memory response (see D.3).

aking, error checking and retransmission, in accordance with 1IS© 11783-3, shall be implemer

es given in C.2.2 b) apply.

bmpletion, the working set master shall transmit an End.efyObject Pool message (see C.2.4) tg

objects that need to be changed should be transmitted during the update; all other objects|
T memory following the update.

the
| at
5ing

hory
The
ster

mal
ted.

the

will
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Annex D
(normative)

Technical data messages

The
data

not pllowed in macros.

D.2

The

Get Memory

the VT version.

D.3

If th

Transmission repetition rate:
Data length:
Parameter group number:

Byte 1 VT function = 192,,
Bits 7-4 1100
Bits 3-0 0000

Byte 2

Bytes 3-6 Memory Required

Bytes 7,8

Get Memory Response

Transmission repetitionrate:
Data length:
Parameter group number:

Byte 1 _ ‘WA function =192,
Bits 7-4 1100
Bits 3-0 0000

Byte.' 2  Version number
0

technical data messages are used to request the characteristics of the VT. They consist of-{hg
by the working set and the response by the VT. These messages are not part of the object pg

Get Memory message allows the working set to determine if the VT is out-0f memory and also

On request
8 bytes
ECU to VT, Destination-Specific

Command Get Technical Data
Parameter Get Memory Size
Reserved, transmit as FF4g

Number of bytes in the object pool
Reserved, transmit as FF g

e VT responds with status_¢ode one (1), the working set master is not permitted to transmit its ¢

In response to Get Memory message
8 bytes
VT to ECU, Destination-Specific

Command Get Technical Data
Parameter Get Memory Size Response
The version of ISO 11783-6 that this VT meets
Hannover Agritechnica 2001 limited feature set

request for
ols and are

determines

bbject pool.

1

2
Byte 3  Status 0
Bytes 4-8 1

© I1SO 2004 — All rights reserved

The version of the FDIS (Final Draft International Standard)
The version of the first edition published as an International

Standard, and so on

There may be enough memory. However, because there is
overhead associated with object storage it is impossible to predict

whether there is enough memory available.

There is not enough memory available. Do not transmit object pool.

Reserved, transmit as FF g
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D.4 Get Number Of Soft Keys

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: On request
Data length: 8 bytes
Parameter group number: ECU to VT, Destination-Specific

Byte 1 VT function = 194,

Bits 7-4 1100 Command Get Technical Data
Bits 3-0 0010 Parameter Get Number Of Soft Keys
Bytes p-8 Reserved, transmit as FF g

D.5 Get Number Of Soft Keys Response

Transmission repetition rate: In response to Get Number of Soft Keys message
Data lgngth: 8 bytes
Parameter group number: VT to ECU, Destination-Specific

Byte [I VT function = 194,,

Bits 7-4 1100 Command Get Technical Data
Bits 3-0 0010 Parameter GetNumber Of Soft Keys Response
Bytes P-4 Reserved, transmit as FF16
Byte p X Dots Number of pixels on thewX axis for a soft key descriptor
Byte B Y Dots Number of pixels on the, Y axis for a soft key descriptor
Byte | Virtual soft keys Number of possible«virtual soft keys in a soft key mask
Byte B Physical soft keys Number of physical soft keys

D.6 Get Text Font Data

The Get Tgxt Font Data message provides the:working set with the characteristics of fonts, type sizes, fype
attributes apd colour capabilities.

Transnpission repetition rate: Ih response to Get Text Font Data message
Data lgngth: 8 bytes
Parameter group number: ECU to VT, Destination-Specific

Byte [I VT function 5195,

Bits 7-4 1100 Command Get Technical Data
Bits 3-0 0011 Parameter Get Text Font Data
Bytes p-8 Reserved, transmit as FF g

D.7 Get Text Font Data Response

Transmission repetition rate: In response to Get Text Font Data message
Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific

Byte 1 VT function =195,

Bits 7-4 1100 Command Get Technical Data
Bits 3-0 0011 Parameter GetText Font Data Response
Bytes 2-5 Reserved, transmit as FF g
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Byte 6 Small font sizes
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0000 0000 Font 6x8 (Default)
0000 0001 Font 8x8
0000 0010  Font 8x12
0000 0100 Font 12x 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 7 |arge fontsizes
0000 0001 Font 32x48
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
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 betweencinverted and styles set by bits 0-3
0100 0000  Flash between hidden and styles set by bits 0-3
1000 0000  Not used

D.8 Get Hardware

Thel Get Hardware message informs the\working set as to the hardware design of the VT.

Transmission repetition rate:
Data length:
Parameter group number:

Byte 1 VT funetion = 199,

Bits~7-4 1100
Bits_v3-0 0111
Bytes 2-8

D.9 Get'Hardware Response

On request
8 bytes
ECU to VT, Destination-Specific

Command Get Technical Data
Parameter Get Hardware
Reserved, transmit as FF g

Transmissionrepetitionrate:
Data length:
Parameter group number:

Byte 1 VT function = 199,,

Bits 7-4 1100
Bits 3-0 0111
Byte 2

© I1SO 2004 — All rights reserved

trresponsetoGetHardware message
8 bytes
VT to ECU, Destination-Specific

Command Get Technical Data
Parameter Get Hardware Response
Reserved, transmit as FF g
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Byte 3 Graphic type

Byte 4 Hardware

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 through 15 and
monochrome and 16 colour picture graphic objects).

2 =256 Colour (VT supports colour codes 0 through 255 and all
formats of picture graphic objects).

Bit 0 =1 = VT has a touch screen

Bit 1 =1 = VT has a pointing device

Bit 2 =1 = VT has multiple frequency audio output

Bit 3 = 1 = VT has adjustable volume audio output

Bytes p;6 X=pixels

Bytes ¥,8 Y - pixels

Number of divisions on the horizontar axis (X dotsy (16 bitunsigned
integer) in the data mask area
Number of divisions on the vertical axis (Y dots) (16 bitf\.unsigned
integer) in the data mask area

92
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E.1

ISO/FDIS 11783

Annex E
(normative)

Non-volatile memory operations commands

General

-6:2004(E)

The
con
non
VT-
the

only
one
labe

In g
nee
Vers
the

The

E.2

The
the

E.3

VT provides functions to store and to restore a complete working set-specific object
hecting to the VT, the working set can send a Load Version message to get its object\pool

specific. Storing and restoring an object pool includes all object definitions. There shalfbe a m
VT to assign a stored object pool uniquely to a specific working set. Dependanten the VT dg

pool per working set is managed by VT, each pool should be identified by a‘seven-character-y
l.

rder to maintain different versions of object pools in the non-volatile storage of the VT, the
s to detect those versions currently stored by the VT. It shall also determine if any of th

VT.

following messages are not allowed in macros.

Get Versions

Get Versions message allows the working“set to query the VT for existing version labels ass
Fequesting working set.

Transmission repetition rate: On request

Data length: 8 bytes

Parameter group number: ECU to VT, Destination-Specific

Byte 1 VT function =223,

Bits 74 1101 Command Non Volatile Memory
Bits—3-0 1111 Parameter Get Versions
Bytes 2-8 Reserved, transmit as FF g

Get Versions Response (transport protocol)

bool. When
copied from

tvolatile storage into volatile storage. The availability and organization of the non-volatilé storage area is

bthod inside
bsign, either

a single object pool or an arbitrary number of pools can be managed for each.working set. If more than

vide version

working set
e available

ions are suitable for its current software version before an object pool is copied into the obj¢ct buffer of

bciated with

The| V) sends all version labels contained in the non-volatile storage associated with the reques]ing working
set. €re 1S no vVersion stored, the number of Version strings 1s set 1o U. Transport protocol 1s used when
needed.

Transmission repetition rate: In response to Get Versions message

Data length: Variable

Parameter group number: VT to ECU, Destination-Specific

Byte 1 VT function = 224,

Bits 7-4 1110 Command Non Volatile Memory
Bits 3-0: 0000 Parameter Get Versions Response
Byte 2 Number of version strings to follow (each is 7 bytes)
Bytes 3-n Version labels 7 character version strings, unused bytes filled with spaces
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E.4 Store Version

The store version message allows a working set to store the copy of the actual object pool into the non-volatile
storage of the VT. This message can be sent at any time. The copy is stored as the version indicated by
version label. If a copy with the same version label already exists in the non-volatile storage area, it is
overwritten. All objects are stored as they are (with current attributes, input values etc.). If the version label
contains no string (all blanks) the last stored version in non-volatile storage shall be overwritten; alternatively,
if there is no version stored up to that point, an error shall be indicated by the VT.

Transmission repetition rate:
Data length:

On request
8 bytes

Parameter group number:

Byte |l

VT function = 208,

Bits 7-4 1101
Bits 3-0 0000

Bytes 2-8 Version label

E.5 Stor¢ Version Response

ECU to VT, Destination-Specific

Command Non Volatile Memory
Parameter Store Version
7 character version string, unused bytes are filled up with blank

The VT ackihowledges whether the object pool was stored in the non-volatile’storage.

Transnpission repetition rate:
Data lgngth:
Parameter group number:

Byte [I VT function = 208,
Bits 7-4 1101
Bits 3-0 0000
Bytes p-5
Byte b Acknowledgment
Bits 7-4 0000
Bits 3-0 0000
0001
0010
0100
1000
Bytes V.8
E.6 Load Version

In response to Store Versionunessage
8 bytes
VT to ECU, Destination-Specific

Command Non Volatile Memory
Parameter Store Version Response
Reserved;transmit as FF g

Notused

Successfully stored

Not used

Version label is not correct
Insufficient memory available
General error

Reserved, transmit as FF g

The Load Version+message allows a working set to load a copy of a object pool from the non-volatile sto
ancobject pool is already loaded it is overwritten. If the message is acknowledged positive by

of the VT. |
VT, the wo
no string (a

Transmission repetition rate:
Data length:
Parameter group number:

Byte 1

Bytes 2-

94

VT function = 209,

Bits 7-4 1101
Bits 3-0 0001
8 Version label

age
the
ains

king set may proceed as if all objects had been transmitted normally. If the version label cont

On request
8 bytes
ECU to VT, Destination-Specific

Command Non Volatile Memory
Parameter Load Version

7 character version string, unused bytes are filled up with blanks
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E.7 Load Version Response
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The VT acknowledges whether a copy was loaded from the non-volatile storage.

E.§
The
stor
this
very

E.9

The

Transmission repetition rate:
Data length:
Parameter group number:

Byte 1 VT function = 209,

Bits 7-4 1101
Bits 3-0 0001

In response to Load Version message
8 bytes
VT to ECU, Destination-Specific

Command Non Volatile Memory
Parameter Load Version F\’pqlnnnqp

Bytes 2-5

Byte 6 Acknowledgment
Bits 7-4 0000
Bits 3-0 0000

0001
0010
0100
1000
Bytes 7,8
Delete Version

Transmission repetition rate:
Data length:
Parameter group number:

Byte 1 VT function =210,

Bits 7-4 1101
Bits 3-0 0010
Bytes 2-8 Version label

Delete Version-Response

Transmission repetition rate:
Dataitength:
Parameter group number:

VT acknowledges whether a version was deleted in the non-volatile storage.

Reserved, transmit as FF g

Not used

Successfully loaded

Not used

Version label is not correct or Version |label' unknown
Insufficient memory available

General error

Reserved, transmit as FF g

Delete Version message allows a working set to deletexa version of an object pool in the [non-volatile
age of the VT. If a copy of this version is in the volatilesmemory at the same time it is preseryed there —
message affects non-volatile storage only. If the version label contains no string (all blanks) th¢ last stored
ion in non-volatile storage is to be deleted.

On request
8 bytes
ECU to VT, Destination-Specific

Command Non Volatile Memory
Parameter Delete Version
7 character version string, unused bytes are filled up with blanks

In response to Delete Version message
8 bytes
VT to ECU, Destination-Specific

Byte 1 VT function =210,

Bits 7-4 1101
Bits 3-0 0010
Bytes 2-5
Byte 6 Acknowledgment
Bits 7-4 0000
Bits 3-0 0000
0001
0010
0100
1000
Bytes 7,8

© I1SO 2004 — All rights reserved

Command Non Volatile Memory
Parameter Delete Version Response
Reserved, transmit as FF g

Not used

Successfully deleted

Not used

Version label is not correct or Version label unknown
NA

General error

Reserved, transmit as FF g
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Annex F
(normative)

Command and macro messages

F.1 General

Commands| are sent from a working set to the VT using the PGNs given in Annex C. The working set*shall
wait for a rgsponse up to a maximum of 1,5 s before sending another command. Each of the commands in the
present annex can also be used in a macro unless otherwise noted. Working set designers should\recoghize
that the VT |can take a significant amount of time to respond to a command, especially if the command cadses
a display refresh (refer to the busy codes in the VT status message, in G.2).

F.2 HidefShow Object

The Hide/Show Object command is used to hide or show a container object. (This pertains to the visibilify of
the object @s well as its remembered state. If the object cannot be displayed due to references to misging
objects, thel VT generates an error in the response.

Transmission repetition rate: On request
Data lgngth: 8 bytes
Parameter group number: ECU to VT, Destination<Specific
Allowed in a macro: Yes
Byte [ VT function =160,
Bits 7-4 1010 Command Command
Bits 3-0 0000 Parameter Hide/Show object
Byte PR,3 ObjectdD
Byte # 0 sHide, 1 = Show
Byte p-8 Reserved, transmit as FF g

F.3 HidefShow Object Response

The VT us€s this message to respoend to a hide or show event.

Transmission repetition-rate: In response to Hide/Show Object message
Data lgngth: 8 bytes
Parameter group_number: VT to ECU, Destination-Specific
Allowedl in a macro: No
Byte [I _VFfunction =160,
Bits 7-4 1010 Command Command
Rt 2.0 o000 arapaataor Lda /Ol avay |2 +
=] >] JJ \YAVAV AV T AaArarnmreiol LILLAZAZA~ARAYA'A UIJJUUL
Byte 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 objects
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 g
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F.4 Enable/Disable Object

ISO/FDIS 11783

-6:2004(E)

This command is used to enable or disable an input field object and pertains to the accessibility of an input
object.

F.5

The

F.6

This
ope
retu

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 = 1614,
Bits 7-4 1010 Command Command
Bits 3-0 0001 Parameter Enable/Disable object
Byte 2,3 Object ID
Byte 4 0 = Disable, 1 = Enable
Byte 5-8 Reserved, transmit as FF g

Byte 1

Byte 2,3
Byte 4
Byte 5

Bytes 6-8

red.

VT function = 1614,

Bits 7-4
Bits 3-0

Transmission repetition rate:
Data length:
Parameter group number:
Allowed in a macro:

1010
0001

Select Input Object

Enable/Disable Object Response

VT uses this message to respond to an enable or disable event.

In response to an Enable/Disable Object message

8 bytes

VT to ECU, Destination-Specific

No

Command Command
Parameter enable/disable object
Object’ID

0 =.object is Disabled, 1 = object is Enabled

Efror 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 ac
object.

Bit 4 = 1 = Any other error

Reserved, transmit as FF g

command is used to force the selection of an input field object. The VT shall provide a
rator torecognize a selected input field object. If the input object is disabled or not visible, an ¢

tive on this

way for the
rror code is

© I1SO 2004 — All rights reserved

Transmission repetition rate:
Data length:
Parameter group number:
Allowed in a macro:

Byte 1

Byte 2,3
Byte 4-8

VT function = 162,

Bits 7-4
Bits 3-0

1010
0010

On request

8 bytes

ECU to VT, Destination-Specific
Yes

Command Command
Parameter Select Input object
Object ID

Reserved, transmit as FF g
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F.7 Select Input Object Response

The VT uses this message to respond to the Select Input Object command.

Transmission repetition rate:

In response to a Select Input Object message

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 P,3 Object ID
Byte 4# 0 = object is Deselected, 1 = object is Selected
Byte b Error Codes (0 = no errors)
Bit 0 = 1 = Object is disabled
Bit 1 = 1 = Invalid object ID
Bit 2 = 1 = Object is not visible
Bit 3 =1=Could not complete. Another~Input field is currg
being modified.
Bit 4 = 1 = Any other error
Bytes p-8 Reserved, transmit as FF g
F.8 ESC

This command is used to abort operator input.

Transmission repetition rate:
Data lgngth:

Parameter group number:
Allowed in a macro:

Byte [I VT function = 146,
Bits 7-4 1001
Bits 3-0 0010
Byte P-8

F.9 ESC|Response

The VT use

98

Transnpission repetition rate:
Data lgngth:

On request

8 bytes

ECU to VT, Destination-Specific

No

Command Command
Rarameter ESC

Reserved, transmit as FF g

s this messageito respond to the ESC command.

In response to ESC message

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

Byte 2,3
Byte 4

Bytes 5-8

Object ID where input was aborted if no error code
Error Codes (0 = no errors)

Bit 0 =1 = No input field is selected, ESC ignored.
Bits 1-3 = Not used

Bit 4 = 1 = Any other error

Reserved, transmit as FF g

ntly
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F.10 Control Audio Device

This command can be used to control the audio on the VT.

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 Number of repetitions
Byte 3,4 Frequency in hz
Byte 5,6 On-time duration in ms
Byte 7.8 Off-time duration in ms

F.11 Control Audio Device Response

Thig message is sent by the VT in response to a control audio command.

Transmission repetition rate: In response to Control Audio-Device message
Data length: 8 bytes

Parameter group number: VT to 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 04= 1 = Audio device is busy
Bits’1-3 = not used
Bit 4 = 1 = Any other error

Byte 3-8 Reserved, transmit as FF g

F.12 Set Audio Volume

This command can be usedite control the audio on the VT.

Transmission repetition rate: On request

Data length: 8 bytes

Parameter.group number: ECU to VT, Destination-Specific
Allowed{ma macro: Yes

Byte (1 VT function = 164,

Bits 7-4 1010 Command Command

Rite—a-0 166 5 Sot-ATdioy
Byte 2 % (0-100 %) of maximum volume
Byte 3-8 Reserved, transmit as FF g
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F.13 Set Audio Volume Response

This message is sent by the VT in response to a Set Audio Volume command.

Transmission repetition rate:
Data length:

Parameter group number:
Allowed in a macro:

In response to Set Audio Volume message

8 bytes

VT to ECU, Destination-Specific

No

Command Command
Parameter Set Audio Volume

Byte 1 VT function = 164,
Bits 7-4 1010
Bits 3-0 0100
Byte P
Byte B-8
F.14 Change Child Location
The Chang
included in
changes fo
position att
(i.e. value d
Negative v3
Transmission repetition rate:
Data lgngth:
Parameter group number:
Allowedl in a macro:
Byte VT function = 1654,
Bits 7-4 1010
Bits 3-0 0101
Bytes R,3
Bytes #,5
Byte
Byte
Byte

Error Codes (0=no error)

Bit 0 = 1 = Audio device is busy
Bits 1-3 = not used

Bit 4 = 1 = Any other error
Reserved, transmit as FF g

e Child Location command is used to change the position of an object.\Since the object ma
many parent objects, the parent object ID is also included. This command is for small pos
producing simple animation. When the object is moved, the parent-object shall be refreshed.
[ibutes given in the message provide a relative change in position and have an offset of -
f 0 =a —127 pixel move). Positive values indicate a positionsehange down (Y) or to the right
lues indicate a position change up () or to the left (X).

On request

8 bytes

ECU to VT, Destination-Specific

Yes

Command Command

Parameter Change Child Location

Parent-Object ID

QObject ID of object to move

Relative change in X position of top left corner of object
Relative change in Y position of top left corner of object
Reserved, transmit as FF g

F.15 Change Child Location Response

be
tion
The
127
(X).

This message is sent by‘the VT in response to a Change Child Location command.
Transmission repetition rate: In response to Change Child Location message
Data lgngth: 8 bytes
Parameter‘group number: VT to ECU, Destination-Specific
Allowed inJa 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
Bit 2 = 1 = Invalid X Position
Bit 3 =1 = Invalid Y Position
Bit 4 = 1 = Any other error
Bytes 7,8 Reserved, transmit as FF g
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F.16 Change Child Position (transport protocol)

The Change Child Position command is used for large changes of the position of an object. This command is
used to change the position of the child object by larger values than in Change Child Location. Since the
object may be included in many parent objects, the parent Object ID is also included. When the object is
moved, the parent object shall be refreshed. The position attributes given in the message are signed integer.
Positive values indicate a position change down (Y) or to the right (X). Negative values indicate a position
change up (Y) or to the left (X).

Transmission repetition rate: On request

Data length: 9 bytes

Parameter group number: ECU to VT, destination specific
Allowed in a macro: Yes

Byte 1 VT function = 1804,

Bits 7-4 1011 Command Command
Bits 3-0 0100 Parameter Change Child/Paosition
Bytes 2,3 Parent Object ID
Bytes 4,5 Object ID of object to move
Bytes 6,7 Relative X position of top left,eorner of object (relative to the top
left corner of the container object)
Bytes 8,9 Relative Y position of top deft corner of object (relative to the top

left corner of the container object)

F.1[7 Change Child Position Response

Thig message is sent by the VT in response to the Change’Child Response message.

Transmission repetition rate: In response to Change Child Position message
Data length: 8 bytes
Parameter group number: VT te 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 Bit 0 = 1 = Invalid Parent Object ID

Bit 1 = 1 = Invalid Object ID
Bit 2 = 1 = Invalid X Position
Bit 3 =1 = Invalid Y Position
Bit 4 = 1 = Any other error
Bytes 748 Reserved, transmit as FF g
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F.18 Change Size

The Change Size command is used to change the size of an object. A value of 0 for width or height or both
means that the object size is 0 and the object is not drawn.

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 = 1664,

Bits 7-4 1010 Command Command
Bits 3-0 0110 Parameter Change Size
Bytes P,3 Object ID of object to size
Bytes #,5 New width
Bytes p,7 New height
Byte B Reserved, transmit as FF g

F.19 Change Size Response

This message is sent by the VT in response to a Change Size command.

Transnpission repetition rate: In response to Change Size message
Data lgngth: 8 bytes

Parameter group number: VT to ECU, Destination-Specific
Allowedl in a macro: No

Byte [I VT function = 166,

Bits 7-4 1010 Command Command
Bits 3-0 0110 Parameter Change Size
Bytes R,3 ObjectdD of object to size
Byte # Error.Codes (0=no error)

Bit 0"= 1 = Invalid Object ID
Bit 1 = 1 = Invalid Width

Bit 2 = 1 = Invalid Height
Bit 3 = not used

Bit 4 = 1 = Any other error
Bytes p-8 Reserved, transmit as FF g

F.20 Change Background Colour

This command is used’to change the background colour of an object.

Transnpission repetition rate: On request

Data |lergth: 8-byites

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 Table A.3)
Bytes 5-8 Reserved, transmit as FF g
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F.21 Change Background Colour Response

This message is sent by the VT in response to a Change Background Colour command.

Transmission repetition rate:
Data length:
Parameter group number:

In response to Change Background Colour message
8 bytes
VT to ECU, Destination-Specific

F.2

This
attri

Allowed in a macro: No
Byte 1 VT function = 167,
BRits 7-4 1010 Command Command
Bits 3-0 0111 Parameter Change Background Colout:
Bytes 2,3 Object ID
Byte 4 New Background colour (see Table 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

2 Change Numeric Value

command is used to change the value of an object. It applies only to objects that have a nun
bute. The size of the object shall not be changed by this command.

Transmission repetition rate:
Data length:

Parameter group number:
Allowed in a macro:

Byte 1 VT function = 168,
Bits 7-4 1010
Bits 3-0 1000

Bytes 2,3

Byte 4

Bytes 5-8

On request

8 bytes

ECU te VT, Destination-Specific

Yes

Command Command

Parameter Change Numeric Value

Object ID of object to change
Reserved, transmit as FF g
New value for value attribute. Size depends on object ty
of size 1 byte are found in byte 5. Objects of size 2 bytg
in bytes 5-6. Values greater than 1 byte are transmitted
(LSB first). Unused bytes shall be filled with zero.

Boolean input field: 1 byte for true/false
Number input field: 4 bytes for integer input
List input field: 1 byte for list index
Number output field: 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

eric “value”

pe. Objects
s are found
little endian

The frequency of update is at the discretion the working set designer, but overloading the VT should be
avoided. Values should be updated only when they change.
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F.23 Change Numeric Value Response

The VT sends this message in response to the change numeric value command.

Transmission repetition rate:

In response to Change Numeric Value message

Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific
Allowed in a macro: No
Byte 1 VT function = 168,
BRits 7-4 1010 Command Command
Bits 3-0 1000 Parameter Change Numeric Value
Bytes P,3 Object ID
Byte # Error Codes (0=no error)
Bit 0 = 1 = Invalid object ID
Bit 1 =1 = Invalid value
Bit 2-3 = not used
Bit 4 = 1 = Any other error
Bytes p-8 Value. Size depends on object type. Objects of size 1 byte

found in byte 5. Objects of size 2 bytés-are found in bytes
Values greater than 1 byte are transmitted little endian (LSB firg

Boolean input field: 1 byte for frue/false
Number input field: 4 bytesfor integer input
List input field: 1 bytefor list index
Number output field: 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

F.24 Change String Value (transport.protocol)

String attributes shall be handled with thestransport protocol (see ISO 11783-3), since the length of the s
could excegd the length of a CAN packet:The transferred string is allowed to be smaller than the length o
value attribyite of the target object and jn’this case the VT shall pad the value attribute with space charac
The number of bytes in the transfer, stfing (Bytes 4,5) shall be less than or equal to the length attribute of
target objeqt (i.e. string length shali-hot be increased). The working set shall complete the entire string tran
before begipning another string'transfer session.

If the mess@ge contents fitin a single packet, transport protocol shall not be used.

Transmission+epgtition rate:
Data legngth:
Parameter. group number:

A"own WA macra:
CC1taHatro-

On request
Depends on string size
ECU to VT, Destination-Specific

Yac
o5

Byte 1 VT function = 179,

Bits 7-4 1011
Bits 3-0 0011
Bytes 2,3
Bytes 4,5
Bytes 6-n

104

Command Command

Parameter Change String Value

Object ID of the object to change

Total number of bytes in the string to transfer (bytes to follow)
New string value

are
5-6.
t):

ring
the
ers.
the
sfer
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F.25 Change String Value Response

This message is sent by the VT in response to the Change String Value message.

Transmission repetition rate: In response to Change String Value message
Data length: 8 bytes

Parameter group number: VT to ECU, Destination-Specific

Allowed in a macro: No

Byte 1 VT function =179,

Bits 7-4 1011 Command Command

Bits 3-0 0100 Parameter Change String Value
Bytes 2,3 Parent Object ID
Byte 4,5 Object ID of object to move
Byte 6 Bit 0 = 1 = Invalid Parent Object ID

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 g

F.26 Change End Point

Thig command is used to change the end point of a line objéct by changing the width, height| and/or line
direftion attributes.

Transmission repetition rate: On request

Data length: 8 bytes

Parameter group number: ECU to A, 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

Thel VT uses this message to respond to the Change End Point command.

Transmission repetition rate: In response to Change End Point message
Data length: 8 bytes
Parameter 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 g
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F.28 Change Font Attributes

This command is used to change the font attributes in a font attributes 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 = 1704,

Bits 7-4 1010 Command Command
Ri 040 D mata

Bytes P,3 Object ID of object to change

Byte Font Colour (see Table A.3).

Byte Font size

Byte Font Type

Byte Font Style

Byte B Reserved, transmit as FF g

The VT us€s this message to respond to the Change Font Attributes command:

Transnpission repetition rate: In response to the Change Foni Attributes message
Data lgngth: 8 bytes

Parameter group number: VT to ECU, Destination-Specific

Allowedl in a macro: No

Byte [I VT function =170,

Bits 7-4 1010 Command Command

Bits 3-0 1010 Parameter Change Font attributes
Bytes P,3 Object ID
Byte # 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 p-8 Reserved, transmit as FF g

F.30 Change Ling‘Attributes

This commg[nd is used to change the line attributes in a line attributes 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 =171,

Bits 7-4 1010 Command Command
Bits 3-0 1011 Parameter Change Line Attributes
Bytes 2,3 Object ID of object to change
Byte 4 Line Colour (see Table A.3).
Byte 5 Line Width
Bytes 6,7 Line Art
Byte 8 Reserved, transmit as FF g
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F.31 Change Line Attributes Response

The VT uses this message to respond to the Change Line Attributes command.

Transmission repetition rate: In response to the Change Line Attributes message
Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific
Allowed in a macro: No
Byte 1 VT function =171,
Bits 7-4 1010 Command Command
Bits—3-0 1011 Parameter (‘hangn Line Attributes
Bytes 2,3 Object ID
Byte 4 Error Codes (0=no error)

Bit 0 = 1 = Invalid Object ID

Bit 1 = 1 = Invalid colour

Bit 2 = 1 = Invalid width

Bit 3 = not used

Bit 4 = 1 = Any other error
Bytes 5-8 Reserved, transmit as FF g

F.32 Change Fill Attributes

Thig command is used to change the fill attributes in a fill attributes 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 =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 Table A.3)
Bytes 6,7 Fill Pattern object ID
Byte 8 Reserved, transmit as FF g

F.33 Change Fill’Attributes Response

Thel VT uses thissmessage to respond to the Change Fill Attributes command.

TransmisSsion repetition rate: In response to Change Fill Attributes message
Data length: 8 bytes
Parameter group number: VT to ECU, Destination-Specific
Allowed in a macro: No
Byte 1 VT function =172,
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
Bit 4 = 1 = Any other error
Bytes 5-8 Reserved, transmit as FF g
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F.34 Change Active Mask

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 Mask
Bytes P,3 Working Set Object ID
Byte #,5 New Active Mask Object ID
Bytes p-8 Reserved, transmit as FF g
F.35 Change Active Mask Response
The VT usds this message to respond to the change active mask command. See.also the VT Change Aq
Mask messpge in Annex H.

F.36 Ch

Transnpission repetition rate:

Data lg
Param
Allowe

Byte

Byte
Byte

Bytes b

ngth:
bter group number:
j in a macro:

I VT function = 1734,

Bits 7-4 1010
Bits 3-0 1101
D, 3

f

ange Soft Key Mask

This comm
Transg[ission repetition rate:
Data length.

108

In response to Change Active-Mask message
8 bytes
VT to ECU, Destination-Specific

No
Command Command
Parameter Change Active Mask

Active Mask’Object ID

Error.Caodes (0=no error)

Bit0 =1 = Invalid Working Set Object ID
Bit 1= 1 = Invalid Mask Object ID

Bit 2 = 1 = Missing Objects

Bit 3 = 1 = Mask or child object has errors
Bit 4 = 1 = Any other error

Reserved, transmit as FF g

nd is used to change the soft key mask associated with a data or alarm mask object.

On request
8 hyfnc
Parameter group number: ECU to VT, Destination-Specific
Allowed in a macro: Yes
Byte 1 VT function =174,
Bits 7-4 1010 Command Command
Bits 3-0 1110 Parameter Change Soft Key Mask

Byte 2

Bytes 3,4
Byte 5,6
Bytes 7,8

Mask Type (1=Data, 2 = Alarm)
Data or Alarm Mask Object ID
New Soft Key Mask Object ID
Reserved, transmit as FF g

tive
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F.37 Change Soft Key Mask Response

The VT uses this message to respond to the Change Soft Key Mask command. See also the VT Change Soft

Key Mask message in Annex H.

Transmission repetition rate:
Data length:
Parameter group number:

In response to Change Soft Key Mask message
8 bytes
VT to ECU, Destination-Specific

Allowed in a macro: No
Byte 1 VT function =174,
Bits— 74 1010 Command Command
Bits 3-0 1110 Parameter Change Soft Key Mask
Bytes 2,3 Data or Alarm Mask Obiject ID
Bytes 4,5 Soft Key Mask Object ID
Byte 6 Error Codes (0=no error)
Bit 0 = 1 = Invalid Data or Alarm Mask Object ID
Bit 1 = 1 = Invalid Soft Key Mask Objeet ID
Bit 2 = 1 = Missing Objects
Bit 3 = 1 = Mask or child object has errors
Bit 4 = 1 = Any other error
Bytes 7,8 Reserved, transmit as FF g

F.38 Change Attribute

Thig command is used to change any attribute with an assigned AID. This message cannot be use

strings.

Transmission repetition rate:
Data length:

Parameter group number:
Allowed in a macro:

Byte 1 VT function =175,
Bits 7-4 1010
Bits 3-0 11

Bytes 2,3

Byte 4

Bytes 5-8

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

Values greater thian*1 byte are transmitted little endian (LSB first):

Boolean: 1 byte for true/false

Integer: 1, 2 or 4 bytes as defined in o
Float: 4 bytes

Bitmask: 1 byte

d to change

data type.

bject tables
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