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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-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the
International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.
International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards
adopted by the technical committees are circulated to the member bodies for voting. Publication as an
International Standard requires approval by at least 75 % of the member bodies casting a vote.

SO 11783-1| was prepared by Technical Committee ISO/TC 23, Tractors and machinery for agriculture and
forestry, Subcommittee SC 19, Agricultural electronics.

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

— Part 1: General standard for mobile data communication
— Part 2: Physical layer

— Part 3: Data link layer

— Part 4: Network layer

— Part 5: Network management

— Part 6: Virtual terminal

— Part 7: Implement messages application layer

— Part 8: Power train messages

— Part 9: Tractor ECU

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

— Part 12: Diagnostics services

— Part 13: File server

Automated functions is to form the subject of a future part 14.
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Introduction

ISO 11783 specifies a communications system for agricultural equipment based on the CAN 2.0 B ['] protocol.
SAE J 1939 documents'), on which parts of ISO 11783 are based, were developed jointly for use in truck and
bus applications and for construction and agriculture applications. Joint documents were completed to allow
electronic units that meet the truck and bus SAE J 1939 specifications to be used by agricultural and forestry
equipment with minimal changes. General information on ISO 11783 is to be found in this part of ISO 11783.

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

The International Organization for Standardization (ISO) draws attention to the fact that it is claimed that
compliance with this part of ISO 11783 may involve the use of a patent concerning the controller area network
(CAN) protocol referred to throughout the document.

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

The holder of this patent has assured ISO that he is willing to negotiate licences under reasonable and non-
discriminatory terms and conditions with applicants throughout the world. In this respect, the statement of the
holder of this patent right is registered with ISO. Information may be obtained from:

Robert Bosch GmbH
Wernerstrasse 51

Postfach 30 02 20

D-70442 Stuttgart-Feuerbach
Germany

Attention is drawn to the possibility that some of the elements of this part of ISO 11783 may be the subject of
patent rights other than those identified above. ISO shall not be held responsible for identifying any or all such
patent rights.

1) Society of Automotive Engineers, Warrendale, PA, USA.
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Tractors and machinery for agriculture and forestry — Serial
control and communications data network —

Part 1:
General standard for mobile data communication

1 Scope

ISO 11783 as a whole specifies a serial data network for control and communications on forestry or
agricultural tractors and mounted, semi-mounted, towed or self-propelled implements. Its purpose is to
standardize the method and format of transfer of data between sensors, actuators, control elements, and
information-storage and -display units, whether mounted on, or part of, the tractor or implement. It is intended
to provide open system interconnect (OSI) for electronic systems used by agricultural and forestry equipment.
This part of ISO 11783 gives a general overview of ISO 11783. Its annexes contain the identifiers for
messages, addresses, control functions, implements and manufacturers, required for the implementation of a
compliant network.

2 Normative references

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

ISO 11783 (all parts), Tractors and machinery for agriculture and forestry — Serial control and communications
data network

ISO 11898-1, Road vehicles — Controller area network (CAN) — Part 1: Data link layer and physical signalling
ISO 11898-2, Road vehicles — Controller area network (CAN) — Part 2: High-speed medium access unit

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

31
active mask
collection of display elements selected by a working set for display on a virtual terminal

NOTE An active mask may or need not be visible.
3.2

address
eight-bit field used to define the source or destination of a message

3.3

alarm mask

object that defines alarm information for display on a virtual terminal
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34
auxiliary input unit
electronic control unit providing auxiliary controls for common use

NOTE These may be physically located on the virtual terminal.

3.5

bridge

electronic control unit interconnecting two ISO 11783 network segments that stores and forwards messages
between the two or more network segments

NOTE 1 This permits changes of media, the electrical interface, and data rate between segments, but the data link
protocol and address space are the same on both connections of a bridge.

NOTE 2 A bridge can selectively filter messages going across it so that the network load is minimized on each segment.

3.6
coding data
data that changes infrequently, such as machine or chemical data, or that does not vary from task to task

3.7

command configurable address

source address of a control function that can be altered using the command address message during normal
operations

3.8
control function
function that performs operations to complete a specific function on or within devices

NOTE A control function has one unique address on the network.

3.9
data dictionary
listing of data variables and their identifiers

NOTE The data dictionary is defined in [SO 11783-11|.

3.10

data dictionary entity

process data variable data dictionary identifier, definition, value range, value resolution and units
specifications

3.1
data dictionary identifier
16-bit number that uniquely identifies a data dictionary entity

NOTE The data dictionary identifier is used in the process data message to identify the data dictionary entity for
which a value or command is communicated.

3.12

data page

bit in the identifier portion of the CAN arbitration field used to select one of two pages of parameter group
numbers

3.13

data transfer file

generic term for files in the extensible markup language format, which are used for the data transfer between
the farm management information system and the task controller of an ISO 11783 network
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3.14

destination address

DA

protocol data unit-specific field in the CAN identifier used to indicate the address of the intended receiver of
the CAN message

3.15
device
mechanical system such as tractor, trailer or implement, or an independent sensor system

3.16
device element
any addressable item on a device

EXAMPLE Nozzle on sprayer boom where the nozzle has individually addressable process data variables.

3.17
display
part of a virtual terminal that presents visible information to an operator

3.18

electronic control unit

ECU

electronic item consisting of a combination of basic parts, subassemblies and assemblies packaged together
as a physically independent entity

EXAMPLE Function controller, network interconnect unit or virtual terminal.

3.19
equipment
device or machine that performs a specific field operation

NOTE It can be a tractor or an implement attached to a tractor or self-propelled machine.
3.20

farm management information system

FMIS

office computer system used by a farmer or contractor that includes the software for farm management such
as book keeping, payroll, resource management for machines, products, workers, field management,
geographical information system, decision support systems and task management

3.21
field
one or more partfields

NOTE The field is only of importance within the farm management information system for business management
considerations and is not necessarily related to a single crop.

3.22
function
action or activity by which equipment fulfils one of its intended purposes

3.23

gateway

electronic control unit that permits data to be transferred between two networks with different protocols or
message sets

NOTE A gateway provides a means to repackage parameters into new message groups when transferring messages
from one network to another.
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3.24
grid cell
rectangular areas defined by overlaying a grid on a partfield

3.25

group extension

protocol data unit-specific field that is used as part of the information necessary to determine the parameter
group number

3.26
implement
device or machine that performs a specific operation and which is normally attached to a tractor

3.27

industry group

IG

allocation of devices and their functions used by a specific industry

3.28

initial address

source address of a control function in a self-configuring electronic control unit that is determined during initial
power up of the ECU and which is used on the subsequent power up

3.29

machine

device that uses or applies mechanical power, which has a definite function and which performs a specific
kind or kinds of work

3.30
management computer gateway
electronic control unit that interfaces to the management computer system and to the ISO 11783 network

NOTE A management computer gateway can store data for transmission at a later time.

3.31
mask
top-level object that contains other objects for display on the virtual terminal

3.32

media

physical entity that conveys the electrical transmission (or equivalent means of communication) between
ECUs on the network

NOTE ISO 11783 media consists of quad-twisted copper wires.

3.33
message
one or more CAN data frames with the same parameter group number

NOTE The information related to a single parameter group number to be transferred on the network can take several
CAN data frames.

3.34
mobile implement control system
devices that are coupled together by, and that use, the ISO 11783 network

3.35

multi-packet message

message used when more than one CAN data frame is required to transmit all data specific to a given
parameter group number

NOTE Each CAN data frame has the same CAN identifier but contains different data in each packet.
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3.36
NAME
eight-byte entity which provides an indication of each control function of an ECU

NOTE The NAME is used to provide a description of the control function and to provide a numerical value that can be
used for arbitration of conflicting addresses.

3.37

negative-acknowledgement

response to a message that indicates that it has not been understood or that a requested action cannot be
performed

3.38
network interconnection unit
electronic control unit used for interconnecting networks or network segments

NOTE Specific implementations for forwarding messages include repeaters, bridges, routers and gateways.

3.39
node
physical connection of an ECU to the network

3.40
non-configurable address
source address of a control function that can not be altered by any means

3.41

object pool

collection of objects that define the operator interface, user interface or device description for an implement or
single working set

NOTE A complete virtual terminal interface is composed of one or more object pools — one for each implement or
working set.

3.42
packet
single CAN data frame of a multi-frame message

NOTE This can also be a message if the data content to be transferred is in one CAN data frame.

3.43

parameter group

PG

identification of the data in a single-packet or multi-packet message

NOTE 1 Parameter groups are not dependent on the source address field allowing any source to send any parameter
group.

NOTE 2 Parameter groups include data, commands, requests, acknowledgments, and negative-acknowledgments.

NOTE 3  See Annex A for parameter group assignments.

3.44

parameter group number

three-byte or 24-bit representation of the data page, protocol data unit format and group extension fields that
identifies a particular parameter group

3.45

partfield
area characterized by the cultivation of only one agricultural crop
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NOTE Partfield is the XML element to which tasks are allocated to obtain smallest granularity.

3.46

PDU format

eight-bit field in the 29-bit CAN identifier that identifies the format of the protocol data unit

NOTE It is also one of the fields used to determine the parameter group number that labels the data field of the CAN
data frame.

3.47

PDU specific

PS

eight-bit field in the 29-bit CAN identifier that is either a destination address or group extension

3.48
PDU1 format
protocol data unit format used for messages which are to be sent to a destination address

NOTE The protocol data unit-specific field contains the destination address (specific or global).
3.49

PDU2 format

protocol data unit format used to send information by the group extension technique
NOTE The protocol data unit specific field contains the group extension.

3.50

preferred address
source address of a control function in electronic control units that cannot be changed after device

configuration

NOTE Control functions with preferred address are listed in Annex C.
3.51

pixel

smallest addressable picture element on a virtual terminal display

3.52

polygon

planar surface, defined by one exterior boundary, and by zero or more interior boundaries

NOTE 1 Each interior boundary describes a hole in the surface.

NOTE 2 A single or group of polygons can be used to define a treatment zone.

3.53

priority

three-bit field in the CAN identifier that establishes the arbitration priority of the information communicated
NOTE The highest priority is zero and the lowest priority is seven.

3.54

process data message
message used for the transmission of measured data and/or set point commands to one or more control
functions

3.55
process data variable
information unit that describes an individual characteristic
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NOTE Process data variables consist of the attributes range, resolution and units, as defined in the data dictionary.

3.56

protocol data unit

PDU

ISO 11783-specific CAN data frame

3.57

repeater

electronic control unit that regenerates the data signal to and from another network segment, permitting more
electrical loads (i.e. ECU) to be connected or connection to another type of media (physical layer expansion)

NOTE The data rate, protocol and address space are the same on both sides of the repeater.

3.58

router

electronic control unit that connects network segments with independent address space, data rates and media,
but which has the same protocol across all network segments

NOTE A router permits a tractor or an implement to appear as a single ECU to other network segments.

3.59
segment
portion of the network using the same physical media

NOTE 1 There is only one path between any two nodes and the data transmitted by any node are available to all other
nodes connected to the same segment.

NOTE 2  Multiple segments are connected together by network interconnect units, including gateways, repeaters,
bridges and routers.

3.60

self-configurable address

source address of a control function, determined by internal calculations during initial power up of the
electronic control unit, which ECU then claims as that address on the network

3.61

service-configurable address

source address of a control function that is changed in operational service mode by using a service tool and
any of a number of proprietary techniques, or by using the commanded-address message

3.62
soft key mask
object that contains key data for display on a virtual terminal

3.63

source address

SA

eight-bit field in the 29-bit CAN identifier that provides for the unique identification of the source of a message
NOTE The source address field contains the address of the control function that is sending the message.

3.64

subnetwork

specific ISO 11783 network segment when multiple segments are used on a device
NOTE 1 Subnetworks can include tractor, implement, hydraulic auxiliary valves and braking system.

NOTE 2  Collectively, the subnetworks are the ISO 11783 system network.
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3.65
task
execution or performance of work on one partfield, for one farm or for one customer

NOTE 1 An operator can activate one task that contains process data variable values for one or more working sets.
NOTE 2 A maximum of one task can be active at the one time on a single task controller.

3.66

task controller

electronic control unit on the mobile implement control system that is responsible for the sending, receiving
and logging of process data

3.67

terminating bias circuit

TBC

circuit required at each end of an ISO 11783 network segment that provides bias voltages for the CAN_H and
CAN_L signals and the common mode impedance termination for the respective conductors

3.68
tractor
machine that is the primary source of power in a connected system

NOTE 1 A connected system consists of a tractor and can include one or more implements.
NOTE 2 Self-propelled agricultural equipment or construction equipment include a primary source of power.

3.69
treatment zone
area to be treated with a constant value of one or more process data variables

NOTE A treatment zone can consist of several grid cells or a polygon with the same treatment parameters.

3.70
vehicle
machine for the transportation of goods and people on land

3.7

virtual terminal

VT

electronic control unit consisting of a graphical display and input controls providing the capability to display
information to and retrieve data from an operator for a connected implement or working set

3.72
visible mask
active data or alarm mask that is visible on the display of the virtual terminal

3.73
working set
group of NAMEs in one or more ECUs that collectively provide a control function or group of control functions

NOTE All control functions that are part of a working set, whether or not they are in separate electronic control units,
are identified as members by the working-set master.
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3.74
working-set master
coordinator of the communications of a working set

NOTE 1 The source address of the working-set master is used to identify the working set and, for others, to
communicate with the working set.

NOTE 2  The working-set master is identified by a specific control function within a specific electronic control unit.
3.75
XML element

element representing an object of the real world

NOTE The extensible markup language element is characterized by a specific name and a definition. It contains
several extensible markup language attributes, each with a name and a definition.

4 Abbreviated terms

ADIS  agriculture data interface syntax P page

AID attribute identifier PDU protocol data unit

BMG  bit mapped graphics PF PDU format

BNF  Backus-Naur format PG parameter group

CAN  controller area network PGN parameter group number

DA destination address Pri priority

DID device identifier PS PDU specific

DTD  document type definition PS_DA PDU Specific_Destination Address
DP data page PS GE PDU Specific_Group Extension
DTF data transfer file PTO power take-off

ECU electronic control unit R reserved

FMIS  farm management information system RAM random access memory

GE group extension RTB request to broadcast

GIS geographical information system SA source address

GPS  global positioning system SLOT scaling, limits, offset and transfer function
IDn identification SPN suspect parameter number

IDr identifier SRR substitute remote request

IDE identifier extension bit TBC terminating bias circuit

IDN identification number Un undefined

IG industry group uTC coordinated universal time

LSB least significant byte or least significant bit VT virtual terminal

MICS mobile implement control system wu world units

MSB  most significant byte/most significant bit XML extensible markup language
NA not allowed XSD XML schema definition

OEM original equipment manufacturer

(ON]| open system interconnect
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5 Application of OSI model to ISO 11783

The open systems interconnection (OSI) specified in is a model of computer communications
architecture having seven layers, as shown in Figure 1 and specified below. It is intended that data
communications networks such as the ISO 11783 network be developed to perform the functions of each of
the OSI layers, as required.

OUTGOING INCOMING
CONSTRUCTION DEDUCTION
APPLICATION t APPLICATION
PRESENTATION PRESENTATION
SESSION SESSION
TRANSPORT TRANSPORT
NETWORK NETWORK
DATA v DATA
PHYSICAL PHYSICAL TRANSMISSION MEDIA PHYSICAL

Figure 1 — OSI seven-layer model
Layer 1 — Physical

This layer concerns the transmission of an unstructured bit stream over physical media; it deals with the
mechanical, electrical, functional and procedural characteristics for accessing the physical media.

Layer 2 — Data Link

This layer provides for the reliable transfer of information across the physical layer; it sends blocks of data with
the necessary synchronization, error control, sequence control and flow control.

Layer 3 — Network

This layer provides upper layers with independence from the data transmission and switching technologies
used to connect systems; it is responsible for establishing, maintaining and terminating connections.

Layer 4 — Transport

This layer provides for reliable, transparent transfer of data between end points, end-to-end error recovery and
flow control, and segmentation and reassembly of very large messages.

Layer 5 — Session

This layer provides the control structure for communication between applications; it establishes, manages and
terminates connections (sessions) between cooperating applications.

Layer 6 — Presentation
This layer provides independence to the application process from differences in data representation (syntax).
Layer 7 — Application

This layer provides access to the OSI environment for users and also provides distributed information services.
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It is not required that any standard based on the model, including ISO 11783, be partitioned explicitly into the
seven OSI layers, as long as the fundamental functionality is supported. Not all the OSI layers are required for
the ISO 11783 network, because this network is a specific communications system, supporting specific sets of
applications for a specific industry. Only those layers required for the anticipated use are defined in ISO 11783,
with a separate part of ISO 11783 specifying each of the layers, and with other parts providing functionality
support for the layers.

6 I1SO 11783 network requirements

6.1 General

Most messages can be broadcast on an 1SO 11783 network. Therefore, the data are transmitted on the
network without directing it to a specific destination. This configuration permits any control function within an
ECU to use the data without using additional request messages. ISO 11783 also specifies that a specific
destination address be included within the CAN identifier of the message when a message is directed to a
particular control function. The destination-specific message format is therefore different from the broadcast
message format. Proprietary communication is also permitted in 1ISO 11783, using either destination-specific
messages or broadcast message formats.

6.2 Physical layer

specifies the physical layer of the data network. The network is composed of a single linear
quad-twisted wire cable connected to each ECU at a node. A short cable lead provides a node connection to
the quad-twisted wire cable for each ECU. Active terminating bias circuits are specified for each end of a
network segment.

SO 11783-4 also specifies the connectors required for connecting implements to tractors, additional ECUs to
an existing network installed on equipment, and a service tool to the network.

SO 11783-4 also specifies the power sources required for operation of the network and their connections.

A typical ISO 11783 control and communication data network is shown in Figure 2.

6.3 Data link layer

ISO 11783 networks use the CAN extended frame format defined in ISO 11898-1 and ISO 11898-2.
SO 11783-3 defines the structure of the CAN identifier for specifying the message formats.

The message formats or protocol data units are used to identify the content of a message.
specifies an eight-bit PDU format field, an eight-bit PDU specific field and a two-bit data page field that is used
to identify a PDU. To reduce message overhead, specifies that a number of related data items or
parameters are to be grouped together within a PDU.

ISO 11783 specifies additional messages for manufacturer proprietary messages.

Messages that need more than eight bytes of data are sent as multi-packet messages. [SO 11783-3 specifies
a transport protocol for transmitting multi-packet messages.

Individual application message format definitions, including the message transmission rate, data frame length,

data page, PF, PS or DA, and the default priority, are given in that part of ISO 11783 specifying the particular
application.
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2 engine 10 implement network 18 ECU
3  transmission 11 terminator 19 lighting controller
4  brakes 12 implement bus breakaway connector 20 rear-mounted or towed implement
5  hitch controller 13 diagnostic connector 21 1SO 11783 or other network
6  network interconnect unit 14  bus extension connector 22 front- or side-mounted implement
7  tractor ECU 15 virtual terminal 23 other standard’s network
8  power input 16 management computer gateway
NOTE Smaller numbers indicate parts on the interconnect units and tractor ECU.

Figure 2 —Typical tractor/implement network physical connection structure
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6.4 Network layer

When two networks with different network architectures are connected, the integrator of the connected system
shall use a network interconnect unit to isolate each network segment from the other. Network interconnect
units are detailed in [SO 11783-4. It is also possible that complex systems could require more than the 30-
node electrical limit, as specified in ]SO 11783-2, on an ISO 11783 network. In these cases, the manufacturer
of the implement system shall use network interconnect units to maintain required network electrical load limits.

6.5 Network management

Each control function communicating on the 1ISO 11783 data network requires a source address (SA). There
can be a one-for-one relationship of source addresses with ECUs and control functions on the network. If an
ECU performs more than one control function, an address is required for each control function.

To uniquely identify each control function, |SO 11783-§ specifies a 64-bit NAME. ]SO 11783-5 defines the
specific process for determining source addresses and for resolving any address conflicts that can occur.
SA are either preset or dynamically claimed by each controller as it powers up.

A NAME shall be assigned to each control function that communicates on an ISO 11783 network. There are
examples, such as a virtual terminal and management gateway in a common ECU, where multiple NAMEs
and addresses coexist within a single ECU. Annex C lists the preset or preferred addresses for non-specific
control functions of the industries listed in Annex B. Annex D lists the assigned initial addresses for agriculture
and forestry equipment. Annex E and F list the NAMEs to be used by control functions on an ISO 11783 data
network. Figure 3 illustrates the network topology with different control functions on a tractor and implement.
The addresses used by the control functions are also illustrated.

6.6 Network segments

6.6.1 General

ISO 11783 supports two or more network segments. One segment is identified as the tractor network. This
segment is intended to provide the control and data communications for the drive train and chassis of the
tractor or primary power unit in a system. The second segment is identified as the implement network that
provides the control and data communications between implements, and between implements and the tractor
or main power unit in the system. A tractor ECU is required to connect the tractor network and the implement
network. Figure 3 illustrates the two network segments connected by a tractor ECU.

6.6.2 Tractor network

The tractor network provides the control and data communications between control functions on the drive train
and chassis of the tractor. This network segment is controlled by the tractor manufacturer. It is recommended
that the tractor network physical layer comply with . The tractor network is shown with respect to
the implement network on the tractor in Figure 3. Both the tractor network and the implement network can be
integrated on-board the tractor. It is intended that control functions not be connected to the tractor network
unless consent is given by the tractor manufacturer. The tractor network may use application messages
defined in ]SO 11783-§ and ]SO 11783-7 as well as proprietary messages specified in .
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device
1 tractor 5
2  tractor ECU 6
3 virtual terminal 7
4 management computer gateway 8

node

task controller
implement 1
implement 2
tractor network

NOTE 1 al, a2, a3, a4 are self-configurable addresses.

implement network

ECU

Control function address.

ECU containing the control function.

NOTE 2  The number in smaller type beside each node connection (or, in the case of the tractor ECU, above-centre
between nodes) is the ECU containing the control function, while the number or numbers in smaller type opposite it is the

function’s address.

Figure 3 — Typical ISO 11783 network topology
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6.6.3 Implement network

The implement network shall be designed to support communications between implements and between the
tractor and implements. This network segment shall meet the applicable requirements of ISO 11783. The

implement network exists on the tractor and on implements as shown in Figure 3. The implement network
physical layer connectors shall comply with ion messages for the implement network are
defined in . Power train messages (see ]SO 11783-8) may be used by control function addresses
on the implement network.

6.6.4 Recommended configuration

It is recommended that the tractor network control functions use the preferred addresses listed in Annex C.
The number of control functions used on connected implements shall be limited to the 119 addresses in the
address range from 128 to 247 using self-configurable addresses. Practical limitations exist where multiple
implements can be connected to the 1ISO 11783 network. Implement addresses shall be allocated using the
process according to . The implement shall provide connections for extending the network to
additional implements that would be connected in a serial method, as shown in Figure 2. Implements with
several ECUs can use a network interconnection ECU that would isolate the additional ECU from the
implement network.

6.7 Virtual terminal

The virtual terminal is an ECU that provides an operator interface for an implement or tractor using the
specified standardized messages of an ISO 11783 network. specifies the requirements of a
virtual terminal (VT). The VT shown in Figure 2 is attached to the implement network. The tractor ECU or other
ECUs within the tractor that are connected to the implement network can utilize the VT using the same
method as for the implement ECU.

6.8 Tractor ECU

A network interconnect unit shall be provided between the tractor and the implement networks to assure both
electrical and message isolation. If both networks are included in a system, manufacturers of the tractor or
main_power unit may use the tractor ECU or a similar unit to receive requests for messages listed in
from implement control functions. This ECU interprets the requests from the implement network
and, in turn, communicates with the ECUs on the tractor network. The tractor ECU shall provide appropriate
acknowledgments or responses to the requesting or commanding ECU, and shall provide the basic
information and act on command messages in accordance with .

6.9 Task controllers

Task controllers provide scheduled control of implement functions via the 1SO 11783 network. Task data
received by the farm management computer interface is stored in the task controller. These tasks are
scheduled by the task controller, which sends control messages to the appropriate control function for
execution on the implement network. The task controller also records data received from control functions as
tasks are being completed. This data is transferred to the farm management computer through the farm
management computer interface on the implement network. The operation of the task controller and the
format of messages sent to, and received from, control functions are defined in . The definition
of the data elements used in the task controller messages is specified in a data dictionary given in

SO 11783-11.

6.10 Farm management computer interface

A farm management computer interface may be provided on the implement network. The physical interface of
the gateway for the management computer is not specified in ISO 11783. Messages defined in
shall be used to provide data derived from files on a management computer to the management computer
interface. See Figures 2 and 3.
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6.11 Diagnostics

SO 11783-122) specifies the messages to be used to determine the source of any faults that are the cause of
malfunctioning of the 1ISO 11783 serial control and data communications network. The messages are also
specified in other referenced diagnostics standards.

6.12 File server

SO 11783-133) specifies an ECU that provides storage for data files and a set of commands that a control
function on the ISO 11783 serial control and data communications network will use to access or write data
from/to these files.

6.13 Process data

The process data message is used for the transmission of data to one or more control functions from the task
controller. The message can also be used for transmitting data to_another control function connected to the
implement network. Process data message structure is defined in . The data definitions are in the
data dictionary given in ]SO 11783-11.

6.14 Working sets

6.14.1 General

A working set allows communications among units on a network where several control functions are acting as
distributed processes providing a single application. These several control functions, each with a distinct
NAME, can be in different ECUs connected by different nodes. Working sets are used in 1ISO 11783 where
several dissimilar NAMEs, possibly within different ECUs, are intended to co-operate as a single implement.
The working set allows the use of a single address as a subset of the “global” destination for one-to-many
communications, and to permit the receiver of many-to-one communications to associate each of the many
control functions with all the others that form the particular working set. The format for the communications
becomes one-to-one in each case, with all data for the working set sent to the address of the network NAME
that has identified itself as the working-set master. All members of the working set listen to messages
addressed to the master as though those messages were individually sent to each member. Messages, such
as displayed data, sent by members of the working set are associated with the whole working set. The
response to a request by a member of a working set shall be sent to the working-set master and is thereby
heard by all of the members of the working set. This relieves the message loading where there is a distribution
of functionality and reduces the work required of a control function that needs to send commands or other
destination-specific messages to all of the members of the working-set. Working-set masters and members
require the capability to identify when non-working-set messages, such as programming operations or fault
table erasure commands that are specific to the master, are not applied to the entire working set.

EXAMPLE 1 Working sets are used in ISO 11783 when several NAMEs (not necessarily within different ECUs) on an
implement such as a planter communicate with the virtual terminal so that the VT interprets that all of the working-set
NAMEs are providing data as a single VT entity.

EXAMPLE 2 A task controller has to command several NAMEs to control to a single new set point value. When these
NAMEs are all members of a working set, sending this command to the working-set master accomplishes the same action
as a series of commands sent to each of the individual NAMEs in the set.

Two message types are required to define the working set. The first message defines the working set’s size,
the second identifies the members of the set. The master transmits both of these messages. The two

messages are defined in [SO 11783-7.

The term “collaborator” is a network control function — whether in a single ECU or one control function of
many within an ECU — that works with working sets and communicates with the set as a separate entity. It is
not a member of the working set being described, but can be a member or master of another working set.

2) To be published.
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6.14.2 Working-set application rules
The working-set application rules are the following.

a) A working-set-master message shall always be followed by the appropriate number of working-set-member
messages. The number of working-set-member messages is one less than working-set size. A
collaborator of the working set that does not receive the correct number of member definitions shall
request the working-set-master PGN from the master of the set. This means that the master shall
completely define the set on receipt of this request. Applications that do not work with working sets may
ignore the working-set messages and communicate directly with all other network devices.

b) Working sets shall be defined by the NAMEs of the working-set members. Working-set-member
messages are sent at an interval of about 100 ms. If more than 350 ms has elapsed after a working-set-
member message, the receiver shall assume that the working-set master has completed sending all the
NAMEs of the working-set members.

c) Working-set members are also individual control functions on the network, and therefore communicate as
individual control functions. Fault messages will be sent from the control function’s SA, and any
commands to clear fault tables, program parameters, and others shall be addressed to the individual SA
of the intended control function. Working-set members shall be programmed to allow for such individual
communications to the working-set master without having all the working-set members accepting
programming not intended for them. While it is possible that programming of common data into all
members of the working set is intended, this is not the most likely occurrence and requires that the
member NAMEs have application software to allow this to happen. Control functions that do not work with
working sets may ignore working-set messages and communicate directly with all other network NAMEs.

d) Each NAME on the network shall not be a member of more than one working set. If an existing working-
set master issues a new working-set-master message, collaborators of working sets on the network shall
replace the old working-set definition with the new definition. A working-set master shall be responsible
for re-defining their working set if changes are needed, and it shall send a working-set-master message
with data of zero if the working set’s purpose is no longer required.

e) The working-set master shall create a new working set when it changes its NAME. The old working set
will no longer exist, but its definition can remain in the memory of the collaborator unit until a clean-up is
performed using the method specified in d) by sending a working-set-master message with data of zero.
The collaborator of the working set has the responsibility for detecting and correcting duplication of
members of a set. Collaborators of working sets shall periodically check for duplications and for unused
working sets in order to recover the internal memory used for those sets that are no longer active.

f) A change in the SA of the working-set master does not change the definition of the set. The collaborators
shall update the association of SA to NAME when the new address claim is received, and the working-set
members shall change the address that they will use to receive working-set communications.

g) The collaborators of working sets shall associate a new SA with the appropriate working set when a
working-set member changes its SA. Since the working-set members are defined by NAME, the SA
change, assuming that the NAME is unchanged, can be handled by the working-set collaborators as they
receive new address claim messages.

h) It is the responsibility of the working-set master to account for all of the NAMEs of members of the
working set. The master shall revise the working-set definition when new members join the network.
Collaborators shall create the working set with the total number of members as specified in the
working-set-member messages, and then add the SA of members as they claim addresses. This process
is similar to the above process of changing the SA of a member that is active but which has changed its
SA because of a later address claim by another function.
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6.15 Safe mode operation

Control functions, designed according to the requirements of this standard, provide information and controls in
messages sent to a virtual terminal, an auxiliary controller or a task controller as specified in this standard.
Manufacturers (see Annex G for codes) shall ensure that the controls requested of a virtual terminal, an
auxiliary controller or a task controller are designed and constructed according to applicable safety standards.
The functions provided by the controller(s) shall be designed such that the desired effect(s) shall occur and
not result with a risk of injury.

SO 11783-9 specifies additional safe mode operations requirements.

6.16 Addition of parameters and messages

Implement messages for communications between implements and a tractor are specified in |SO 11783-7.

O 11783-9 specifies the messages for the tractor power train.

Message sets developed for specific applications can be added to ISO 11783. Proposed message sets shall
be submitted to ISO TC 23/SC 19’s Working Group WG 1 using the forms provided in Annex H. The Working
Group, after review and any necessary revision, forwards the recommended message set to the
Subcommittee as a proposed addition to either |[SO 11783-7, ISO 11783-8, |SO 11783-9 or ]SO 11783-103) .
All ISO 11783 parameters and messages are registered in the SAE J 1939 database at the request of WG 1.

3) To be published.
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