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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national

:2015(E)

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.

The procedures used to develop this document and those intended for its further mairte
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria-need
different types of ISO documents should be noted. This document was drafted in accordanc
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént'may be the
patent rights. ISO shall not be held responsible for identifying any or all such\patent rights.
any patent rights identified during the development of the document will be in the Introduct
on|the ISO list of patent declarations received (see www.iso.org/patents).

Anly trade name used in this document is information given for thé convenience of users an
conpstitute an endorsement.

For an explanation on the meaning of ISO specific terms ‘and expressions related to ¢
asyessment, as well as information about ISO’s adherence to the WTO principles in the
Batriers to Trade (TBT) see the following URL: Foreword - Supplementary information

The committee responsible for this document is ISO/TC 23, Tractors and machinery for agriq
forestry, Subcommittee SC 19, Agricultural electronics.

This second edition cancels and replaces, the first edition (ISO 11783-10:2009) which
tedhnically revised.

IS 11783 consists of the followingparts, under the general title Tractors and machinery for
and forestry — Serial control and communications data network:

— | Part 1: General standardfor mobile data communication
— | Part 2: Physical layer

— | Part 3: Data linflayer

— | Part 4: Network layer

— | Part 5:Network management

— | Rart'6: Virtual terminal

nance are
ed for the
e with the

subject of
Details of
on and/or

1 does not

onformity
Technical

ulture and

has been

griculture

— Part 7: Implement messages application layer

— Part 8: Power train messages

— Part9: 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

© ISO 2015 - All rights reserved
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— Part 14: Sequence control
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Introduction

This International Standard specifies a communications system for agricultural equipment based
on the ISO 11898-1 protocol. SAE J1939[1] documents, on which parts of ISO 11783 are based, were
developed jointly for use in truck and bus applications and for construction and agriculture applications.
Joint documents were completed to allow electronic units that meet the truck and bus SAE J1939[1]
specifications to be used by agricultural and forestry equipment with minimal changes.

General information on this International Stamdard is to be found in ISO 11783-1. The purpose of this

International Standard is to provide an open, interconnected system for on-hoard electroni

c systems.

It is intended to enable electronic control units (ECUs) to communicate with each otheryp
standardized system.

Th

thqt compliance with this part of ISO 11783 may involve the use of a patent concerning the
arga network (CAN) protocol referred to throughout the document.

ISQ) takes no position concerning the evidence, validity, and scope of this patent.
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e holder of this patent has ensured ISO that he is willing to negotiate¢licences under reasqnable and
i-discriminatory terms and conditions with applicants throughout the world. In this rgspect, the
stdtement of the holder of this patent right is registered with ISO. Iaformation may be obtain

bd from:

ention is drawn to the possibility.that some of the elements of this part of ISO 11783 may be the
subject of patent rights other thamn those identified above. ISO shall not be held respa

nsible for
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Scope

s International Standard as a whole specifies a serial data network for conttol and comm
forestry or agricultural tractors and mounted, semi-mounted, towed, or"self-propelled in
purpose is to standardize the method and format of transfer of data between sensors,

COjltI'Ol elements, and information storage and display units, whether mounted on, or p

ctor or implement. This part of ISO 11783 describes the task controller applications la
ines the requirements and services needed for communicatifig between the task conty
| electronic control units. The data format to communicate{with the farm-management
calculations required for control, and the message format/sent to the control function a
his part of ISO 11783.

Normative references

Inications
plements.
actuators,
irt of, the
yer, which
oller (TC)
computer,
e defined

b following documents, in whole or in pattiare normatively referenced in this documett and are
ispensable for its application. For dated references, only the edition cited applies. For undated
erences, the latest edition of the referen¢ed document (including any amendments) applieg.

11783-1, Tractors and machineryfor agriculture and forestry — Serial control and commjunications
a network — Part 1: General standard for mobile data communication

11783-3, Tractors and magchinery for agriculture and forestry — Serial control and commjunications
a network — Part 3: Datalink layer

11783-5, Tractors“and machinery for agriculture and forestry — Serial control and commjunications
a network — Part5: Network management

11783-6, Iractors and machinery for agriculture and forestry — Serial control and communications
a networky— Part 6: Virtual terminal

11788-7, Tractors and machinery for agriculture and forestry — Serial control and commjunications

ametwork — Part 7: Implement messages application layer

ISO 11783-11, Tractors and machinery for agriculture and forestry — Serial control and communications
data network — Part 11: Mobile data element dictionary

ISO 11783-12, Tractors and machinery for agriculture and forestry — Serial control and communications
data network — Part 12: Diagnostics services

ISO 11898-1, Road vehicles — Controller area network (CAN) — Part 1: Data link layer and physical signalling

ISO/IEC 10646, Information technology — Universal Coded Character Set (UCS)
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3 Terms and definitions

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

31

client

control function (CF) that establishes a connection with a task controller (TC) or a data logger (DL) and
provides data for data logging by the DL or TC and/or accepts control commands from the TC

Note 1 to entry: This term has been introduced in version 4 to replace the term working set for the CF that connects
toa TC or DL. The multi member working set conceptis not applied to TC or DL clients. The communication between
a TC or DL &nd their clients is limited to transmission of messages between TC or DL and the working set mastgr

3.2
coding dqta
data that ¢hanges infrequently, such as machine or chemical data, or data which is refereneed in a task
for the pufpose of allocating tasks administratively

3.3
data dict(l;)nary entity
description of the data dictionary identifier, definition, value range, value resolution, and units

specificatons used by process data variables

3.4
data loggpr
DL
control fuhction (CF) defined specifically to perform data loggihg functionality

3.5
data loggpr (DL) client
CF that esfablishes a connection with a data logger (DI) and provides data for data logging by the DI

3.6
data tranfsfer file set
collection|of files in the extensible markup,language format and binary formats, which are used [for
the data fransfer between the farm management information system and the task controller of|an
[SO 11783 network

3.7
device descriptor object pool
DDOP
collection|of device-related-objects and their relationships which together describe the functionality
and strucfure of a device-for the purposes of task control and data logging

3.8
device el¢gment
any addrepsable item on a device

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

3.9

field

area of land managed by a farmer, represented by either a single partfield or a collection of more than
one partfield

Note 1 to entry: 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.

3.10
grid cell
rectangular areas defined by overlaying a grid on a partfield

2 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=f94126f85bf7b62144afe3b31215f1d1

1SO 11783-10:2015(E)

3.11
management computer gateway
CF that interfaces to the management computer system and to the ISO 11783 network

Note 1 to entry: A management computer gateway can store data for transmission at a later time.

3.12
partfield
area characterized by the cultivation of only one agricultural crop

Note 1 to entry: Partfield is the XML element to which tasks are allocated to obtain smallest granularity.

3.13

potygon
plgnar surface defined by one exterior boundary and by zero or more interior boundaries

Note 1 to entry: Each interior boundary describes a hole in the surface.
Note 2 to entry: A single or group of polygons can be used to define a treatment zorne.

3.14
process data variable
elefment of information that has a value that describes the state ofaprocess

Note 1 to entry: Process data variables consist of the attributes_fange, resolution, and units, as deffined in the
datfa dictionary.

3.15

se{point value source
CF|that can determine a setpoint value during a task for use by another CF and contains or]e or more
Deyice Process Data object(s) with the propertyattribute set to the “control source” value

3.16

sefpoint value user
CFthataccepts a setpoint value from-either the TC or another source to modify its real-time pefrformance
su¢h as rate control and contains ohe/or more Device Process Data object(s) with the property attribute
sef{to the “settable” value

3.17

tagk controller (TC) client
CF|that establishes a conmection with a task controller (TC) and provides data for data logging and/or
acdepts control commiands from the TC

3.18
tagk controller (TC) number
idgntificatien’ number that is derived from the function instance of the task controller (TC)

3.19
XML element

representation of the data of a domain object and consists at least of an opening tag, a number of
attributes, and a closing tag

4 Abbreviations

For the purposes of this document, the abbreviations given in ISO 11783-1 apply.

© IS0 2015 - All rights reserved 3
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5 General description

5.1 Task management

There are two main purposes of task management in the mobile implement control system.

The first is the management of the farm resources, including tractors, implements, sensor systems,
workers, and the products used. It is possible for the farmer to plan and evaluate the use of the
resources. He is then able to automatically control the use of his inventory of products and can keep
track of the status and conditions of his machinery. Resource designators are globally transferred as

coding dafa and are part of the data transfer file set as detailed in Clause 7.

The seconld purpose is the management of the farm activities carried out in the fields. These-activitlies
are descriped by tasks to distinguish all the work that is planned, is in execution, or has beendone| by
the farmer or by a contractor for one customer in one partfield.

The data {ransfer is possible in two directions. The planned tasks are sent to the task controller (TC)

on the mopile implement control system (MICS) and the results of the work are sentback to the faym-

management information system (FMIS). Tasks can be generated both on the EMIS'and on the MICS.

Task manggement has the following workflow.

a) Plannfing field tasks and maintaining coding data using the softwate of an FMIS computer operated
by thg farmers or contractors, as detailed in 5.2.

b) Convdrting the task data into XML format.

c) Assighing the task data produced by the planning softwa¥e to the data required for the implemehts
or serjsor systems to be used to complete the planned tasks. This step is optional.

d) Transferring the task data from the FMIS system'to the TC of the MICS, as detailed in 5.4.

e) The T[C uses the task data to transmit process-data messages to the ECUs on the implement.

f) The TL collects data according to the PataLogTriggers specified in the task data.

g) Transferring the collected data.to. the FMIS. Collected data can be in the XML format orf in
a proprietary format. When_a ‘proprietary format is used, this step involves converting the
proprjetary format into the XML format.

h) Readipg the XML files add converting into the FMIS format for storage and evaluation of the datj.

Figure 1 illustrates the.interfaces between the software on the FMIS computer and the ECUs mounted

on an [SO [11783-configured implement.

4 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=f94126f85bf7b62144afe3b31215f1d1

ISO 11783-10:2015(E)

Farm Management Information System (FMIS)
Management Implement
Information System Configuration Data
XML Format
Task Controller (TC)
Configuration Program
Task Controller (TC)
Interface Driver
Task Controller (TC

Data Carrier

Task Controller (TC)
Interface Driver

I

ISO 11783

Nw

O
Task Controller ({Q’}

......................................... ISO 11783 Network

J
© IS0 11783

’\%%ntrol Function (CF)

Mobile Implement Control System (MI(S)

Legend:

H standardized data transfer with data transfer file

( y standardized or proprietary data format

H standardized data transfer within the ISO 11783 network

Figure 1 — Task management entities and interfaces

5.2 Task management on FMIS computer

Task management is defined as a part of an FMIS, responsible for planning and evaluation of field work.
Tasks specify what, where, how, by whom, and when work is planned to be carried out.

© ISO 2015 - All rights reserved
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The amount of data transferred between the FMIS and the MICS is dictated by the administrative
requirements of a farming enterprise. For the recording of field activities only, the task management can
be used to file the data in a working journal. For this purpose, only the coding data need be transferred
from FMIS to MICS, and the tasks are created on the MICS by selection of the involved resources. In
this case, only the data transfer file set from MICS to FMIS contain tasks. In enterprises where tasks
are planned on the FMIS, these will be included, together with the coding data, in the data transfer file
set from FMIS to MICS. These planned tasks can range from mere planned allocations of resources to
geographical information for site-specific field operations.

5.3 Preselection and assignment of Devices

Any client device in the mobile system can only be identified uniquely by its CF NAME. Foir FMIS
purposes,|the client CF NAME needs to be unique worldwide. This implies that the device manufactufer
has the rdsponsibility to ensure that the Identity Number in combination with the other fields in the
NAME uniquely identifies the device.

At the FMIS, the preselection of devices depends on the planned task. It can be riecessary to assjgn
a type of [device or function, a specific device, or even the device of a particular ‘manufacturer. The
DeviceAllpcation XML elements may include planned assignments about the devices to be used. This

83-5. Not all parts of a NAME need be specified and only certain elements of a NAME need to
to determine a device on the mobile network. Those parts of ClientNAMEValue containjng
ion to be used on the mobile system to select a proper device are masked by a bitset structyre
stored in [the XML attribute, ClientNAMEMask. All different *€ombinations of elements of the NAME
structure [can be marked as valid for device selection (logical’AND). On the FMIS, these masks could|be
coded as 4ymbols. Once the preselection information is set'in a task on the FMIS, it is not overwritfen
on the mdbile system because the device that is used-during task processing on the mobile systen is
stored as the XML attribute DeviceldRef.

5.4 Task controller interface driver

After gen¢rating the interface files, the.T€ driver of the manufacturer of the TC is activated on fhe
farm computer. This driver is responsible for the data transfer to the TC, which is part of the M|CS
using its proprietary data format or the ISO 11783-10 XML format and data carrier, such as any type
of memory card or radio link. The.translation of the data from the data transfer file set in messages|on
the ISO 11783 network, as well as the kind of transfer between the mobile system and the FMIS, is hot
subject tofa standardized precedure as part of this International Standard. To make implement-specijfic
set point data, this driver<an add and use device descriptor data supplied by the manufacturers.

5.5 Task contreller user interface

A TC can|provide a means for the user to interact with the TC. User interaction can be through a
virtual tefniinal (VT) or other 1nterface Operator 1nterfaces can range from Very 51mp1e to elabor< te,
depending-efrth o : e y eta
automatically might not require any user 1nteract10n More advanced TCs can offer addltlonal operator
interface capabilities, such as

— select a task from a list,

— start/stop/resume/complete a task,
— modify a task,

— create a task, and

— add new coding data.

6 © IS0 2015 - All rights reserved
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Through the user interface, an operator can react to special circumstances or events in order to execute
tasks in a reasonable way. The operator can also be informed about the status and results of the tasks
and their components. For example, the operator could print a work confirmation for a farmer.

5.6 Datalogger function

A separate data logger (DL) can be installed on a network, e.g. to function as a telemetry data logger.
The task controller protocol is used by such a telemetry data logger which enables this data logging
only control function to use device descriptors and process data messages for collecting data in

addition to logging data from any other parameter groups that are broadcast or can be req

uested on

thd

Th
Th
the

ISO 11783 network.

s DL CF is identified on the network by a specific data logger function, as specificied\in IS
b DL functionality is a subset of the TC functionality and uses the same connection mec

) 11783-1.
hanism as

TC control function. Reusing the TC to TC client communication protocol makes the data logging

funictionality and the process data definitions of the TC available for use with the DL CF, without
intprfering with the TC client controlling functionalities of the TC.

The data logger function can be used for general non-task-related data logging. The use df the data
logger function is not restricted to a telemetry environment.

The data logger function is introduced in ISO 11783-10 version 4. The ISO 11783-10 persion is
communicated on the network in the Version message (B.5.3)<and in the data transfer file|set in the
VersionMajor attribute of the ISO11783_TaskData XML element'(D.32).

6 | Task controller requirements

6.1 Task selection and execution

The TC can provide a mechanism for theselection and shall provide a mechanism for the|execution

of
thd
is

h task contained in the data transfer file set. Selection of an individual task can be dong
operator through an operator interface or automatically by the TC. The means of tasK
hot specified by this part of 1SO)11783. The TC designer is free to decide how task s

either by
selection
blection is

implemented. The method prowvided for starting and stopping a task is not subject to stand3drdization.
Thjs functionality is also to be;determined by the TC designer.
Onfa MICS, a task may or-may not be selected. If a task has not been selected by the operator, then the TC
mdy prompt the operatorfor a task selection or may select a task automatically.
The status of a task is defined in Table 1.

Table 1 — Task status

Plgnned Task is prepared at FMIS or MICS but not yet processed on MICS.

Running Task is currently being processed on MICS. Only one task can be active per TC at the same
time.

Paused Task was previously running, is not currently running, and is not yet completed. This state
can be a task final state from a TC perspective. Tasks with this state in data transfer file set
with a MICS origin are required to be processed by the FMIS.

Completeda Task is finished. This status can only be set by the operator and cannot be set automatically
by the MICS. Tasks with this state in data transfer file set with a MICS origin are required
to be processed by the FMIS.

Templateb Task is a template task. When a template task is started, a copy of the template is made and
the copy is started as a new task. Template tasks that are defined by the FMIS shall not be
modified by the MICS. Template tasks that are created on the MICS shall be identified as
new tasks in the data transfer file set. Once a template task that is created on the MICS is
instantiated in a non-template task, then the template task shall not be modified.

© ISO 2015 - All rights reserved
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Table 1 (continued)

Canceledb The purpose of this state is to be able to withdraw a task. The FMIS or MICS can use this
status to signal the MICS or FMIS to withdraw a task.

a The completed task status is optional. Some TCs may not support this status.

b This definition is introduced in ISO 11783-10 version 4.

6.2 Logging of time and position

There can,
events tha L
elements, [such as the allocation of GPS position-related comments and/or flags or the assignment or
exchange pf a worker, for example. Other events are based on logging of received process datavariaple
values from task-related clients, which shall be supplied with information of date, time, and-position|

The XML ¢lements AllocationStamp and Time enable the allocation of time and dateCralues to sevdral
XML elements where needed. These XML elements can be of the type planned or effective, [for
specifying whether an event was planned or accomplished. Additionally, at a task level within the Time
XML elempnt only, more detailed time types, such as preparation time, ineffective time, repair time| or
clearing tfme, are defined. Prior to ISO 11783-10 version 4, all time and date values had to be specifjed
in local tithe and date values inside this XML element. In version 4 and latet; time zone information may
be added fo the time and data values.

Within a Task XML element, multiple instances of the Time XML.element can be included. Exampleg of
when this|occurs are when a task with a Time XML element of type planned is started and a new Time
XML elemgnt of type effective is added or when a task is reswined and a new Time XML element of type
effective is added. Time XML elements shall only be addéd to a Task XML element upon task status
changes, ypon resource assignment changes to tasks, and upon the TC start up or shut down eventg. A
product allocation is also an example of a resource assignment change. Previously recorded Time XML
elements ghall not be modified.

Optionally, the AllocationStamp and Time XML elements can include up to two position XML
elements that contain GNSS-supplied information. The first position XML element is added when the
AllocationStamp or Time XML element is created and the second position XML element is added wlen
the AllocationStamp or Time XML element is completed. If there is only a single position XML elempnt
present, then it specifies the position at the start of the AllocationStamp or Time XML element. The
intermedipte positions along a continuous CommentAllocation are not specified in the AllocationStamp
XML elempnt itself but are recorded in the binary log files specified by the TimeLog XML element. $ee
D.10 for the position recording’/definition of continuous comments.

To be able to allocate) multiple process data values, the Time XML element can include sevegral
DataLogValue XML elements. The number of these DataLogValues stored inside the task shall be limifed
to totals dr singleiinstance values. For a large number of DataLogValues, the use of the TimeLog XML
element and binary log file is defined.

All procesk data-related logging data can be stored in a binary format as a separate file. The referencg to
the binary file is to be set by the XML element TimeLog. More TimeLog XML elements can exist per task,
referring to external files with unique names inside the name space of the set of tasks belonging to the
data transfer file set. The uniqueness of file name prefixes shall be guaranteed by the TC. Each TimeLog
file definition results in two separate files — one to contain the binary data and the other to contain
the XML coded header structure of the binary data set. The header structure defines the maximum data
per binary record and enables the correct interpretation of the binary data. The filename extension of
the binary file shall be “bin”; the filename extension of the XML header structure file shall be “.xml".

6.3 Logging parameters from parameter groups

In addition to the ProcessDataVariable values, the values or parameters from other parameter groups
can be logged by a TC. The XML elements DataLogTrigger and DataLogValue contain attributes to
specify from which parameter group a value is to be logged. These attributes are optional. When these
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attributes are specified, the DataLogDDI attribute in DataLogTrigger or DataLogValue shall be set to
the ParameterGroupNumberValue (DDI = DFFE1¢4). Each parameter group may contain multiple values,
and therefore both a parameter group number and a start and stop bit to obtain a single value from
the data field of the CAN data frame shall be specified when the TC logs data from parameter groups
other than the ProcessDataVariable. The size of the value is at a maximum 32 bits and is stored as the
DataLogValue attribute in the XML element DataLogValue.

When the TC logs data from parameter groups, a reference to a DeviceElement is required. If this log
data originates from parameter groups other than the ProcessDataVariable, a device with a control
function NAME with a filled-in ClientNAME XML attribute and a DeviceElement referring to this device
shatHbe-defined tee-atrd-DevieeElementXMbetementsmaybegenerated-by-the—F§ or can be
supplied by the

ay o Oy

FMIS.

6.4 Logging of task events

The planned or effective allocation of resources like Workers, Devices, Products, Comnjents, and

Co
pa
Co
mu
are

htrols to a Task XML element is specified through an allocation XML elemént-pattern. This
tern is instantiated in the XML elements WorkerAllocation, DeviceAllocation, Product/
mmentAllocation, GuidanceAllocation, and ControlAssignment. Within a single Task XM
Itiple instances of allocations of these resources can occur. Examples of when multiple 3
recorded within a single task are when a planned allocation bécomes effective upon a ta

when a resource is disconnected and reconnected to a task during execution of that task.

redg

6.1

On
aV
or(
or

thd

orded resource allocations shall not be modified but new résource allocations can be adde

b Language, formats, and measurement units.selection

an ISO 11783 network, the language, formats,dnd measurement units which are set an
T control function can be different from the locale settings used by TC or DL control ful
ler for clients to configure their device descriptors to the language, formats, and units used
DL user interfaces, clients can query these control functions for their standard setup and

allocation
\llocation,
, element,
llocations
5k start or
Previously
1 to a task.

d used by
ictions. In
on the TC
can adapt

device descriptor text attributes and value presentations to the language, formats, and units of the

TClor DL. The device descriptor text attributes and DeviceValuePresentations shall be set su¢h that the
TClor the DL can use these values tgdisplay configuration and operating information about the client to
theg operator correctly on the user interface used by the TC or DL.

The following requirements are applicable to TCs and DLs that operate in an ISO 11783 network in

whiich a VT is present.

a) | The TC shall send’the standard language, format, and measurement units messages flefined in
[SO 11783-7, hereafter referred to as “standard setups” (Note this term is defined in 1SO|11783-6).
The TC shall use the standard setup as defined and received from the primary conpected VT
(VT that will display values from the clients). If a standard setup has not been determined by a
connection to a VT (as would be the case in a factory-new TC), the TC shall use its defaulf standard
setup.defined by the manufacturer until a connection to the VT is established.

b) | The TC shall report standard setup during client initialization and at any time when |there is a
change. The change may occur due to an operator change of the settings of the VT to which the TC
is connected or the TC being connected to a different VT with a different standard setup. Standard
device descriptor modification methods and rules shall apply to allow the client to modify its
device descriptor to match the TCs VT operator-selected language — by updating text fields and
DeviceValuePresentation (DVP) values.

c) The TC shall store the standard setups in non-volatile storage and restore the values during
initialization prior to connection to a VT. Once a connection with the VT is established, then the TC
follows the setup of the VT that it connects to.

d) The TC shall respond to ISO 11783-7 “Language Command” requests sent to the global address

(GA). This requirement is introduced in ISO 11783-10 version 4.
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e) The TC shall respond to ISO 11783-7 “Language Command” requests directed to the TC. This
requirement is introduced in ISO 11783-10 version 4.

If the TC does not make use of a VT, then the TC shall provide a proprietary means to configure its
language and units.

The following requirements are applicable to clients:

a) Clients shall configure their standard setup according to the TC to which they are publishing the
device descriptor. This requirement is introduced in ISO 11783-10 version 4. ISO 11783-10 version

prior clients followed the VT or T-ECU setup.

3 and
b) Client]
6.6 Con
Upon pow
TC and cli
6.6.1 T
The TC sh
a) The T

send
b) TheT
c) TheT
d) TheT
e) The T

This 1

reque|

s shall use their default language if the selected language is not supported by the client:

nection management

er-up, a specific sequence of events shall occur, in order to ensure proper injtidlization of
bnts, as described in 6.6.1 and 6.6.2 and depicted in Figure 2.

1sk controller initialization

h1l complete the following initialization.

request for an address claimed to the global destinationaddress (255).
C shall wait for 6 s after completing the address claimprocedure.
C shall begin transmission of the Task ControllerStatus message.
C shall allow clients to upload and initialize\their device descriptor object pools.

C shall request the version of the client’after a client has requested the version of the
equirement has been introduced in-version 4. Prior to version 4, the TC was not required
st the version of the client.

6.6.2 Client initialization with thetask controller

The client
a) Thecl
b) Thecl

shall complete the following initialization.
ient shall complete the address claim procedure in accordance with ISO 11783-5.

ient shall waitfer 6 s after completing the address claim procedure.

c) The client shall wait until its selected TC begins transmission of the Task Controller Status messg

d) The client shall identify itself as a Working Set Master with its members to its selected TC, us

the

Lhe

C shall complete the address claim procedure in accordance with ISO 11783-5 and shall aflso

I'C.
to

ge.
ng

otking Set Master and Working Set Member messages given in ISO 11783-7. Prior to vers

on

3, communication between a 1C and a WOTrKIing Set was not limited to 1C to Working set Master
communication only. In version 4 and later, the client is still required to identify itself via the
Working Set Master message but the communication with a TC is limited to the Working Set Master
as the client CF only.

The client

may send these messages for other purposes (e.g. VT initialization).

e) The client shall begin transmission of the Client Task message.

10
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Aversion 4 and later client shall query the version of its selected TC to determine its capabilities with
a Request Version message (B.5.2). Prior to version 4, this request version step was recommended

when the client intended to use version 3 or later features.

If the TC does not support the required ISO 11783-10 version or features, then the client
its version and features to those that are available in the TC.

shall limit

A version 4 and later client shall wait for and respond to a Request Version message transmitted by

a version 4 and later TC. This enables the TC to process information from the client corre

The client may request the language and format messages from its selected TC.

ctly.

j)

6.6

Th
al
thd
Tas
5
Spé
po
re-

All
TC

addlress claim procedure before transmitting the Client Task message. This timeout enables

det
un

All

time values that/shall be used for the implementation of this communication protocol. The a

thd
Th

The client shall query its selected TC to determine if its device descriptor object pool alre
The client shall either

1) activate the device descriptor object pool at the TC when the devicerdéscriptor o
already exists in the TC, or

2) commence and complete a transfer of the device descriptor object pool to its select
activate the device descriptor at its selected TC, accomplished using the messages
Annex B and either the transport protocol (see ISO 11783-8)or extended transpot
(see ISO 11783-3), depending on the size of the device descriptor object pool.

.3 Connection maintenance

e TC shall transmit a cyclic Task Controller Status méssage at an interval of 2 s. The TC shal
sk Controller Status message immediately whenever the task status changes or the valu
other Task Controller Status message bytes changes, although at least 200 ms shall elaps
k Controller Status messages (the maximunitransmit rate for Task Controller Status
z). This message includes an indication ofithe current task status and is sent to the dg
cific global address (GA). If the client does not receive this message for at least 6 s, it
bsible uncontrolled shutdown of the. TC and stops sending the Client Task message. The
establish connection to the TC byéstarting the initialization procedure.

clients that maintain a connection with a TC shall indicate their presence by transmitt
a cyclic Client Task message-at an interval of 2 s. The client shall wait at least 6 s after fin

ect a restart of a client. If the TC does not receive this message for at least 6 s, it assumes
controlled shutdown-of the client.

time values mentioned in ISO 11783-10, e.g. the 200 ms and 2 s intervals and 6 s time-d

implementation of these time values is subject to test requirements defined by AEF.[[2]]

e Task,Controller Status message and the Client Task message are defined in Annex B.

WHhen a client is restarted, or starts and connects to the TC during an active task, the TC shall

hdy exists.

bject pool

ed TC and
defined in
t protocol

also send
b in any of
e between
hessage is
stination-
hssumes a
Client may

ing to the
ishing the
the TC to
a possible

ut are the
ccuracy of

accept the

upload and activation of the client’s device descriptor and issue the measurement commands applicable
to this client.

The initialization and shutdown procedures of the connection with the TC are specified in Figure 2. The
step “Request Localization Label” shall be skipped when the TC has indicated in the “Structure Label”
answer that no device descriptor for the originating ECU is present in the TC.
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Bl Network Task Controller /
i) Broadcast Data Logger
Function 58
Address Claim —— p}@———  Address Claim ——
¢ ——- TC Status (2 s interval) ————1 [¢—— TC Status (2 sinterval) —
Working Set Master —— B —————- Working Set Master ——— -]

Working Set Member —#»f-————— Working Set Member —— -9

Client Task Message is started (2 s interval) —_—P
[

Request Version ———————— P>
¢ Version

l« Request Version
Version —mMmMmMmMm P}

Request Language optional: get localization »
¢ Language info from TC / DL S

Request Structure Label
¢ Structure Label
——— Request Localization Label (only when Structure Label is available) —»
< Localization Label

Pool Transfer Alternative 1

<« Ob]ect Pool Transfer Operation (TP / ETP) %

Object Pool Activate %
R\ TC /DL

¢ —- TC Status [Busy] (2 s interval) :— TC Status [Busy] (2 s interval) —— Validates

A Pool
< Object Pool Activate Respohse

Pool Transfer Alternative 2 \\\v
Object Pool Activate ————————— P>
>’ TC /DL
k@ —- TC Status [Busy] (2 s interval)~ TC Status [Busy] (2 s interval) ——] Validates
N Pool

AN
¢ Object Ppol Activate Response

Client is available for task operation

AddDevice Description to Data Transfer File
Add DeviceAllocation and AllocationStamp to Task (if a Task is active)

l—— Start measurement(s)
l——————~——— Process data value(s) e EE—
TC closes DeviceAllocation
B Client Task Message fails for 6 sec ﬂ AllocationStamp in Task
(if a Task is active)

Stop sending process data
value(s) ~&—— TC Status Message fails for 6 sec —

(if measurements are active)

Figure 2 — Initialization and shutdown of connections

6.6.4 Task controller connection shutdown

The system shutdown is defined as the period of time when the Key Switch state indicates the tractor
key is off and the ECU Power remains on. Actuator Power may or may not remain on concurrent with
ECU Power (see ISO 11783-7).
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When the Key Switch state indicates that the tractor key has been turned off, and while ECU Power has
not been terminated, the CFs in a system are able to transition to a shutdown state that is appropriate
for that system. In some CFs, this can cause immediate termination of all network communications,
where other CFs can request power to be maintained for a more orderly shutdown. Others could ignore
the Key Switch state and continue normal operation until power is interrupted.

The following practices are introduced in version 4 and are mandatory for version 4 compatible CF
implementations. Version 3 and prior CF implementations can be encountered in a system and these are
identified and described in the following practices.

6.6

b)

NO

spé
the

6.6

Cli
ac
Sw]

Th
ar

b)

T Iask controller shutadown bpehnaviour

b TC can expect that version 3 and prior clients can terminate communications withoutwa
ndatory behaviour of the TC is to monitor the Key Switch state and take the following a
ult of the transition from "Key switch not Off” to “Key switch Off”.

The TC shall disable its “unexpected client shutdown detection logic'Oto avoid u

rning. The
tions as a

ecessary

n
notification to the operator as a result of one client shutting down immediately while anglther client

maintains the ECU Power beyond the normal TC 6 s timeout (see 6.6.3).

The TC shall maintain services for a minimum of 2 s following'the last “Maintain Powe
from those clients that have device descriptor object pools active in the TC. This ensure
being collected from clients can be finalized correctly during the system shutdown perig

The TC shall continue to monitor the Key Switch staté and shall reinitialize if “Key S
changes to "Key Switch Not Off”. In this case, the I.G'shall ensure that the Task Contro
message is discontinued and the standard Initialization process is performed (see 6.6.1).

TE ISO 11783-10 version 2 did not specify shutdown behaviour and ISO 11783-10 versior
cify the mandatory requirements, therefore, a.version 3 or prior TC may discontinue all communic
network, including discontinuing the Task Controller Status message.

4.2 Client shutdown behaviour,

ent behaviour can vary significantly depending on the design of the specific client. One v
lient design implemented actording to ISO 11783-10 version 3 and prior is not to monit
itch state and continue as'normal until power is lost.

e mandatory behaviqly of a client is to monitor the Key Switch state and take the following
bsult of the transitien from “Key switch not Off” to “Key switch Off”:

The client shall send a “Maintain Power” message (see ISO 11783-7) to inform the sys
state of the'¢lient and can use this message as the means to request that ECU Power and/o|
Power héymaintained.

The\client monitors the “Maximum time of tractor power” parameter (see Wheel-ba

I’ request
that data
d.

wvitch Off”

ler Status

3 did not
htions with

hriation of
br the Key

actions as

em of the
r Actuator

ced speed

and distance message in ISO 11783-7) and uses this information during any power mg

nagement

processes itexecutes:

The client shall send a Connection Deactivate command to the TC to eliminate the possibility of an

unexpected shutdown indication (see B.6.10).

The client shall not consider the lack of the Task Controller Status message or other TC to client
messages as an unexpected shutdown of the TC, and therefore shall not attempt a connection to

any other TC as can be available.

The client shall continue to monitor the Key Switch state and reinitialize if it changes from "Key

Switch Off” to "Key Switch Not Off”.
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6.6.4.3 Task Resume upon Power cycle

When the TC starts after a power cycle, it shall resume the status that a Task was in before the power
cycle occurred. It is recommended that all TC functions are resumed after the power cycle. Data
logging and position-based control shall be activated automatically or the operator shall be informed to
acknowledge further operation of these functions if these were active before the power cycle occurred.

If the TC implementation cannot resume the task functions automatically, it shall prompt the operator
that a task functionality was active before power down and that reactivation is requested.

Note that the clients are responsible for allowing or disallowing execution of control commands.

6.7 Task controller number

The Conng¢ction Management rules require that there shall always be a TC with function instance z¢ro
(0) on the|network if a TC is present on that network. TCs shall be factory set to functiensinstance zgro
(0), but shall retain the function instance as configured by the operator. A mechanism’is required to
convenienftly resolve conflicts in the case where there are multiple TCs with the same'‘function instafce
and in thg case where there is no TC with function instance zero connected, to the network. The|TC
shall be r¢sponsible for providing a proprietary means for setting the function’instance from the [['C.
This means shall ensure that duplicate function instances between TCs will'wot be created. A newly|set
function instance shall not be used until a reconnect of the TC to the network is performed.

The TC with function instance zero (0) is defined as the “primarysTC". The proprietary means to [set
the functipn instance shall represent to the operator a TC number (See Clause 3). This ensures that
TCs from [all manufacturers will present a consistent numbering scheme for the operator to chopse
the primafry (and secondary) TC(s). The TC number shall bezin the range of 1 to 32, corresponding to
function ipstances 0 to 31. TCs shall then be referenced as<FC number 1, TC number 2, etc. A TC number
equals TC|function instance plus 1. The offset of 1 is for the support of operators, which may not|be
familiar with a zero-based numbering system.

The TC with function instance not zero (>0) shallfollow the same connection procedure as specified in
6.6.

NOTE [n case the TC is a component inside an ECU which has the ability to fulfil more than one control
function, it]is recommended that the TC control function can be configured by the operator to be active or inactjve.

6.7.1 Client initialization on networks with multiple task controllers

Normally p client shall connéct to a TC with function instance 0. If a client has a means to perform a
“Move to gnother Task Centroller” function on networks with multiple TCs, it can connect to a TC with
a function| instance >0 This function shall allow movement of the client to each of the available TCg in
sequence.|For example; this function could be accomplished with a “Next Task Controller” soft key or
button in the userinterface. The function behaves as follows:

a) “Movg toanother Task Controller” is enabled if the client detects more than one TC on the netwdrk.

b) When ™Move to another Task Controller” is activated, the client shall perform the following:
1) setto asafe state, or prevent activation of this feature unless it is in a safe state;
2) send the Connection Deactivate message to the TC and wait for the response;
3) stop sending the Client Task message to the TC;
4) startthe initialization process with another TC on the network.

The client shall save the new TC as the preferred TC for a next power cycle. If the preferred TC is not
available within a certain time period after startup, the client can initialize connection to any other TC

14 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=f94126f85bf7b62144afe3b31215f1d1

1SO 11783-10:2015(E)

on the network. The client can provide a means for the operator to set the maximum wait time period
or it may be obtained from the boot time specification in the “Version message” of the preferred TC.

NOTE A client shall connect only to a single TC and to a single DL at the same time. Connections from one
client to multiple TCs or multiple DLs are not permitted in this edition of this part of ISO 11783.

6.8 Data exchange on the network

The TC converts data from the data transfer file set into process data messages to control the devices.
These process data messages contaln commands and values sent to the part1c1pat1ng chent control
furpette 3
the
applications such as when the TC looks up the position of an element of the client in(the a
grid, combines it with the operation delays of this client, and sends the relevant data to thi
thg opposite direction, the TC processes the process data messages sent by the participating ¢
converts these process data variables to task data in order to return these to thé’data transfd

11

requlred addresses on the ISO 11783 network An example of these calculatlons arge'Sife-specific

pplication
5 client. In
lients and
r file set.

AllTC specific data exchange on the ISO 11783 network is based on process'data messages.

It i
tri

s recommended that control-related process data communication, e.g. section work statis data, is
poered on change instead of using a fixed short time interval. The.recommendation is to implement

sel

ding this type of data with an on change trigger as primarymhethod in combination w

ith a long

tinje interval trigger as a fall-back mechanism. To avoid using dr excessive amount of bandwidth on the

nef

ack

a)

b)

work for process data communication and to ensure thatprocess data requests and com
nowledged, the following process data exchange rules:are defined.

A maximum of 10 process data messages per proeess data variable per second can be tr
for each client to TC connection. This limitation‘@ddresses the distribution of process dat]
bandwidth over the different process datatwvariables. This maximum is a generic reg
Specific control scenarios that require a shiort burst such as controlling work states whe
or leaving a headland may exceed this.maximum temporarily. These exceptions apply
DDIs such as the Setpoint Condensed-Work State and the Actual Condensed Work Sta
specified in the DDI definitions. listed in the ISO 11783-11 data dictionary. Exception
explicitly listed in this data dicfienary.

Requests that are transmitted by the TC shall be replied upon by the client before a next
allowed to be transmitted by the TC to the same client. This synchronization of reques
process data message‘pairs has been introduced in ISO 11783-10 version 4. Prior to ISQ
version 4, a block'of requests could be transmitted by the TC without waiting for

responses throughout the block of requests.

All measurement commands (Command values 4 to 8) transmitted by the TC shall be ackr
by the client with a PDACK message. The measurement command shall be replied

mands are

hnsmitted
A message
uirement.
h entering
Fo specific
e and are
s shall be

requestis
-response

11783-10
individual

owledged
to by the

client before a next measurement command is allowed to be transmitted by the TC tq the same
client>The measurement command acknowledgement can be a positive acknowledgenmpent when
the.measurement is supported and executed by the chent or a negatlve acknowledgenpent when

accepted by the client and the command starts a measurement the client shall also transmlt the
value that the process data variable had at the time of starting the measurement for that process
data variable to the TC. This ensures that the exact initial value of the process data variable
measurement is communicated to the TC. The positive acknowledgement and the transmission of
the initial process data value are requirements that have been introduced in ISO 11783-10 version
4. Prior to version 4, only a negative acknowledgement was required to be transmitted in case a
measurement command could not be accepted by the client.

d) The PGN response time and time to wait before a request retry as specified in ISO 11783-3 also
apply to process data communication. When a TC periodically sends a set of request process data
value messages as a fallback method to acquire data when a client does not support a certain
measurement, then the client shall respond per these requirements and a TC shall follow the

specified retry procedure.
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Clients shall initialize their internal process data variables to the correct operational values before
activating a device descriptor object pool. For example, in case a client’s internal data initialization
process takes a certain amount of time to finalize before the correct device configuration values are
available, then the device descriptor object pool shall not be activated prior to finalizing this data
intialization. Thus, a TC requesting the device geometry upon activation of the device descriptor object
pool will receive the correct operational values from the client.

The TC can generate process data messages containing process data variables that are not specified in a
task data file. The process data messages control operation and data logging of the participating client
control functions. The TC shall only send or request process data variables that are supported by the

l' t 1_£ iy I 1 £l £ £ 4 1 £l £ i d £l f
client congrortairetofsS—xampres-or Sty peor controrare e St or Sensor-Systems—ana—tnetsg O

recorded $patial operation of client control functions to control client control functions.

Clients shall only transmit process data value commands to a TC that have been requested by
a) areqyest value command,

b) the dgfault data logging method, and

c) individual measurement commands.

The intergction between the handling of measurement commands and the'state changes of the “Task
totals actiye” bit is as follows:

a) The Thsk Controller Status message “Task totals active” bit valiie’does not put restrictions on the
sendipg or responding of Process Data commands, except sending a default data logging commapd.

”

b) If the|] TC sends specific Process Data Measurement commands when the “Task totals actiye
bit value is set to 0, then the TC may also stop meastirements by sending specific measurempnt
comnlands to stop these measurements.

c¢) Incase a TC has started measurements when the “Task totals active” bit is 0, then the TC shall hot
stop these measurements just before it changes the “Task totals active” bit from 0 to 1.

d) When| the “Task totals active” bit goessfrom 0 to 1 or from 1 to 0, all measurements that wgre
speciffied by the requesting CF that, is-transmitting this Task Controller Status message shall|be
stopppd by the client. The TC mayrétrigger the measurements by sending specific Process Dpta
Meastyirement commands or by Sending the default data logging trigger.

In ISO 11Y83-10 version 3 andlater, it is specified that a TC can start a measurement while a task
is not active. In ISO 11783-10-yersion 2 and earlier, TC clients may or may not support the start ¢f a
measurenjent while a taskishot active.

6.8.1 Sike-specificiapplication

Site-specific applications require the TC to schedule sending of process data messages according to fhe
actual locgtion, For matching of the actual location with ProcessDataVariable XML element definitidns,
the geomgtriPfor site-specific process data has to be specified in the task data. The geometry definitjon
is either a gridcell or a polygon and shall be labelled with a unique identification. Grid cells and polygons
refer to a TreatmentZone to which the site-specific process data variable values are related. When the
relevant DeviceElement enters a new TreatmentZone, the new set point values associated with that
TreatmentZone are sent over the ISO 11783 network to the appropriate client.

Of the geometry definitions, gridcells have constant length and width dimensions. The gridcell location
is relative to the origin of the grid to which a gridcell belongs. The structure and identification of
gridcells are specified in the XML element Grid. Polygons can be used to define irregularly shaped
TreatmentZones. The XML elements Polygon, LineString, and Point are used to define this type of
TreatmentZone. Figure 3 presents a comparison of both types of TreatmentZone definition and Figure 4
the grid definition in more detail. On the right hand side in Figure 3, TreatmentZone 1 is represented by
two Polygons that describe two single-bounded areas. The first of these two Polygons (Polygon 1) has
a single Linestring bounding its area whereas the second of these two Polygons (Polygon 3) is defined
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by two Linestrings, an outer boundary and an inner boundary. TreatmentZone 2 is also described by 2
Polygons, Polygon 2 and Polygon 4, both Polygons only have outer boundaries.

When using overlaying polygons, the TC shall always use the exterior polygon definition for a given
location. Each interior boundary describes a hole in the exterior polygon.

1 2 3

\

\
]
2 4 3¥
3 r/ 5 o—u 10
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Key
1 | frame partfield 7  polygon 3
2 | partfield A 8  polygon 4
3 | partfield B 9 polygon 5
4 | gridcell 10 treatment zone 1
5 PU{_)’SUII 1 11 tl catlucut LUIIT 2
6  polygon 2 12 treatment zone 3

Figure 3 — Frame partfield, partfield, gridcell, polygon, treatment zone relationship

6.8.1.1 Grid based site-specific applications

Inside the XML data definitions, the Grid is defined by the GridMaximumColumns and the
GridMaximumRows attributes, the GridMinimumNorthPosition and GridMinimumkEastPosition,
and the size of each grid cell. The grid cell ordering inside the binary file shall start with the
GridMinimumNorthPosition/GridMinimumEastPosition, in ascending order of the columns (moving
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east), then proceeding in ascending order (moving north) on each row, beginning each time at the
GridMinimumEastPosition column for each row. Figure 4 shows an example of a Grid and its grid cells.

1 T

A
b
Key
grid cdll 7  fourteenth grid cell (row 0 and column 13)
frame partfield 8 treatment'zone
origin (GridMinimumNorthPosition,2  GridCellNorthSize.
GridM]nimumEastPosition)
FrameNorthMax, FrameEastMax b. ,GridCellEastSize.
5 first gifid cell (row 0 and column 0) ¢*  GridColumns.
last gr}d cell (row 7 and column 13) d  GridRows.
Figure 4 — Definition of frame of grid for partfield

Grid cell definitions data are stored in binary format as separate files. The reference to the separate file
is specified in the XML element-Grid. There can only be a single Grid XML element per task, referrjng
to both a binary and an XMIcfil€ of a unique name prefix for all tasks of the data transfer file set. The
uniquenegs of grid file names shall be guaranteed by the FMIS. Each grid file definition results in two
separate fliles — one to.contain the binary data and the other the XML-coded header structure of the
binary data set. Thechéader structure defines the maximum data per binary record and enables the
correct inferpretation of the binary data. The binary file suffix is to be set to “.bin”; the suffix of the XML
header stijucturétfile is to be set to “.xml”.

See 8.6.2 fot’the encoding details of the XML header and binary data files.

6.8.1.2 Polygon based site-specific applications

The geometry of the different TreatmentZone XML elements can also be specified by polygons. A separate
set of polygons shall be defined for each site-specific operation of the task, i.e. each individual product
or each individual spatially variable setpoint type has its own set of polygons that define the boundaries
between the setpoint values for different treatment zones. For examples of single and multi-layer site-
specific tasks with the geometry specified as polygons see D.41. An example of a dual-layer site-specific
task is depicted in Figure 5 and the XML encoding for this example is provided in this section.

To transmit a setpoint value to a client, the TC shall determine for each device element that has a
setpoint device process data assigned to the ProcessDataVariable XML elements of a variable rate layer
whether it is located in one of the TreatmentZone XML elements of that layer.
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TreatmentZone XML elements may contain multiple polygons. Each polygon specifies an area bounded
by one exterior boundary for which the ProcessDataVariable of that TreatmentZone is valid.

When polygons are used to define the geometry of the TreatmentZone XML element then only a single
ProcessDataVariable XML element shall be included in that TreatmentZone. With this constraint, at
maximum one variable rate is specified for the group of TreatmentZones and polygons that define one
variable rate layer.

2

15

Key

1 | layer1 C)\\O 10 treatment zone 3
2 | layer 2 .. 11 polygon 6

3 | polygon1 O® 12 polygon 7

4 | polygon 2 OC) 13 polygon 8

5 | polygon 3 : 14 polygon 9

6 | polygon 4 6\% 15 treatment zone 4
7 | polygon 5 Q 16 treatmentzone 5
8 | treatmentzone 1 17 treatment zone 6
9

treatn@one 2
c:)g?“

See D.50 example 2 for the XML encoding of this set of polygon-based treatment zones.

Figure 5 — Dual layer polygon based site-specific application

6.8.2 Datalogging

The TC can also be used to log data for transfer back to the FMIS. For this purpose, process data variable
values can be requested on the ISO 11783 network. Data log triggers can be specified by the FMIS in
the data transfer file set to the TC. The TC is responsible for converting these data log triggers into
process data measurement commands and for logging the replied process data variable values. The
process data measurement commands for data logging are sent by the TC after starting and resuming
a task. The values for the requested process data variables are provided by the connected clients, as
long as the task is active. The sending of the requested values is stopped and measurements from the
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TC are cancelled when the task is paused. When a client sends more data than requested by the TC
for data logging, these additional data shall be ignored by the TC. The description of the XML element
DataLogTrigger in Annex D provides more detail on the use of data log triggers.

Note that process data measurement commands can also be used by the TC to request process data
when the “Task totals active” bit value is set to 0. This case is outlined in the introduction in 6.8.

6.8.3 Totals

Two different types of totals are dlstlngulshed task totals and llfetlme totals. A task total is controllable
by the TCire: 2 . A
lifetime tdtal is not controllable by the TC and can only be requested and stored in the data transfer file
set. Device process data objects that represent task totals shall have a data log trigger method of type
“total” andl a process data property bit that specifies that this process data object is settable. Devjice
process data objects that represent lifetime totals shall have a data log trigger method of.type “total”
and the prjocess data property bit “settable” shall be set to value 0.

A data log trigger with a data log method of type total shall be used to request the. TC to store totals.
Each totall shall be stored once per Time XML element in a task. A task can contain multiple Time XML
elements, [e.g. in the case when a task is resumed, and each Time XML element can contain a sef of
totals. In @ddition to this, total values can also be stored more frequently.ih'the TimeLog related dpta
log files. When a task is resumed, the TC shall send the task totals stored.in the most recent Time XML
element t¢ the client to continue counting from these task total values, When tasks are imported ipto
the FMIS gystem, the most recent Time XML element shall containall*totals of the task. The total valfies
may be rejquested by the TC from the client to obtain the latest:total values when the task is stopped.
Alternatively, when process data variables that represent totalwalues are transferred as process dpta
messages [to the TC cyclically, such a query might not be necéssary.

In the tim¢ period between the power up of a client and-the first transmission of the “Task totals actiye
bit with value 1 the client shall keep its task total valués initialized to a value of 0.

6.8.3.1 andling of Task Totals

Task totalk are required to be handled by'TCs and may optionally be used by DLs. If a DL handles task
totals, thelrequirements of handling task totals by a TC apply to that DL. Therefore, in this paragraph,
the reference to a TC may be substituted by a DL if that DL supports task totals.

For task ttals, it is the TCs respansibility to perform the following:

a) Setup an internal list,ef\all task totals from all connected clients. To do so, the TC must parse the
devic¢ descriptor object pools of all connected clients.

b) Requgst all thosétask totals from all connected clients if the task status changes from running to
paused or completed and store them within a Time XML element.

c) Restofe dll those task totals to all connected clients if a task is resumed.

d) Inorderto avoid data loss in case of an unexpected shutdown, the TC shall request all task totals on
aregular basis, e.g. at a 1 min interval. The TC may use a measurement to request these task totals
on a regular basis. In order to support measurements for task totals, task totals are recommended
to support the time and distance interval measurement methods.

e) The most recent Time XML element in a Task shall contain all task totals collected for that Task,
even if some of the clients were not present during the most recent running period of a Task.

Task totals do not need to be in the default data set of a client because all task totals shall be handled by
the TC. For this reason, task totals are recommended not to be added to the default data set of a client.

Definition of task totals behaviour regarding Start/Resume/Pause task events:

a) Task started: the client resets its task totals to zero.
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b) Task paused: the TC collects task totals from all clients, and all task totals retain their values.

c) Task resumed: this is to be handled similarly to the Start event for clients. After the task has been
restarted, the TC sets all task totals to the previously stored task total values, sends out these
values as process data variable values to all appropriate clients, and the clients count from these
values onwards. (The TC is responsible for keeping track of previously collected task totals.)

The Task Controller Status message indicating the change of status of the task totals’ active bit from
inactive to active shall be sent before the task total values are set. The Task Controller Status message
indicating the change of status of the task totals’ active bit from active to inactive shall be sent before
finaltask total values are rpqnpc‘rpd

It if the client’s responsibility to default its task totals to a value of zero at client startup,The ¢lient logic
will keep the task totals at zero as long as the task status is set to the counters are not active| value (bit
value = 0). Totals can be requested before a task is started; the value reported by tHe\client will, in that
cage, be zero.

6.4.3.2 Handling of Lifetime Totals

Lifetime totals can both be requested and logged by TCs and DLs. Whenlifetime totals are handled by
thg TC or DL, it is the TC’s or DL's responsibility to perform the following:

a) | Set up an internal list of all lifetime totals from all conneeted clients. To do so, the TC gr DL must
parse the device descriptor object pools of all connected clients.

b) [ Request all those lifetime totals from all connected clients if the task status changes fron running
to paused or completed and store them within a Time XML element.

c) | In order to avoid data loss in case of an unexpected shutdown, the TC or DL shall equest all
lifetime totals on a regular basis. The TC gi*DL may use a measurement to request thege lifetime
totals on a regular basis. In order to support measurements for lifetime totals, lifetime|totals are
recommended to support the time and.distance interval measurement methods.

d) | The most recent Time XML elemeht in a Task shall contain all lifetime totals collected during that
Task, even if some of the clientS were not present during the most recent running period pf a Task.

Lifptime totals are not recominierided to be added to the default data set of a client. This enaljles TCs or
DLk to handle the lifetime totals based upon the data collection requirements of the TC or DL

Lifptime totals are not-affected by the Start/Resume/Pause task events. The updating of lifefime totals
is ¢ntirely controlled by the clients.

6.4.4 Datalogtriggers

Eagh progess data variable of a certain device might be asked for, and can be logged, By the TC.
The number and types of process data variables to be logged are specified by the XM[L element
DatalogTrigger. The DataLogTrigger XML element can specify precisely which process datd variables

H q L i | : ] 4
aret CUUITTUITUIT LTI AT UTVILT TITIITIILS.

Alternatively, for a default data logging mechanism, a process data variable called
RequestDefaultProcessData (DDI = DFFFq¢) is specified. Within the default data logging mechanism,
the clients are responsible to send the data that the clients want to be logged, at the interval and with
the triggers that are specified by the client. Examples of cases for which this data logging mechanism is
defined are the following:

a) A client has a large number of DeviceProcessData elements. The TC neither knows an appropriate
selection nor a good interval for logging. By using the default data logging mechanism, the client
itself decides which data are logged.

b) The FMIS can specify that it requires data logging to be activated by adding the
RequestDefaultProcessData (DDI = DFFF1¢) to each task.
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In case no datalog triggers for specific DeviceProcessData are specified in a Task, the recommended
practice is to include a DataLogTrigger XML element with the RequestDefaultProcessData DDI specified.
This will ensure that at least the default data set from each client is logged. Due to that the default data
logging can only be stopped by a transition of the “Task totals active” bit value from 1 to 0, the request
default data command shall not be used by a TC when the “Task totals active” bit value is 0.

By using the identifier (DDI) of this process data variable in the DataLogTrigger XML element, the TC is
commanded to request the specified devices to send all their default process data variable values from
their default measurement method. The RequestDefaultProcessData DDI may only be requested from
device element 0 of a device. The TC uses a request value command with DDI = DFFF¢ to request the
SendingOf E-6G€13a Sjuvinion ata-vartablesss eSS re-setofprocessdatarartablevalaes-thatbele
the defaulf set of a device are specified in the device descriptor object pool. When the device descrip
object pod|l specifies certain DeviceProcessData objects to be part of the default set, a DeviceProcessData
object with the RequestDefaultProcessData DDI shall be included in the device descriptor object poo] of
that devic¢. The ProcessDataTriggerMethod attribute of this DeviceProcessData object shallbe-set to 1k1e.

EXAMPLE [l  Device descriptor object pool containing the RequestDefaultProcessData“DDI and a sef of
default datf:

<DVC A="QVC1” B=""Tiller” C="71.02*" D="A00484000B2CAF13” F=""32A0FE34A56F00”
G=""FFO00JO0006E6B5"">
<DET |A="DET1” B="1" C="1" E="0" F="0"">
<OOR A=72"/>
<OOR A="3"/>
<OOR A=74"/>
<QOR A="’5"/>
<OOR A="6"/>
</DETP>
<DPD |A=""2" B="0074" C="2" D=""16" E="Area” F="9"/X
<DPD |A=""3"" B="0077” C=72" D="16" E="Time ON” F=/"/>
<DPD [A=""4"" B="008D" C="1" D="3" E="Work ON/OFF’/>
<DPD |A=""5" B="0043” C="1" D=""3" E="Width” F=8"/>
<DPD |A=""6" B="DFFF” C="0" D=""31"/>
<DVP |A=""7"" B="0" C="2.777778E-04" D=""2"" (E="hr’/>
<DVP [A="8" B="0"" C=""1.000000E-03” D="1"“E="m"/>
<DVP [A=""9” B="0"" C=""1.000000E-04" D=’2" E="ha”’/>
</DVC>

In this exgmple, the process data DDIs 8D16 and 4316 are part of the default set of data. This devjice
supports fhe request default process data mechanism which is indicated by the DPD with object ID 4.

EXAMPLE P RequestDefaultPrecessData DataLogTrigger in a task:

<TSK A=""T|SK1” E="PFD17G=""3"">
<DLT |A=DFFF” B="3%Y"/>
</TSK>

In this exgampley the task specifies the requesting of default data from connected clients that suppjort
the requegtidefault process data mechanism.

During data logging, there can be different frequencies of transmission of DDIs and also different time
delays of replies to value request commands. The TC logs process data variable values at certain time
intervals, and therefore the following rules apply.

a) Time and position data shall be logged at a maximum once per TimeLog instance.

b) Each process data variable value shall be logged at a maximum once per TimeLog instance. If data
logging can only be performed at a low frequency because of TC capabilities, the value logged
depends on the TC design.

c) Ifthe TCis capable of data logging at the rate given by DDI with the highest update frequency, then
a new data log record shall be started each time the next DDI with highest update frequency is
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received. All other process data values that are received between two values of the highest update

frequency DDI are logged in the current record.

A received process data value shall be logged a maximum of once. If no new value is available for

the next record, then no value shall be logged for that DDI.

Following these rules, logged data values in the same record can be separated by, at a maximum, the
time difference that exists between two records. If several DDIs need to be grouped together, the
process data variable “Log Count” (DDI = 00931¢) shall be used with the highest repetition rate to time
tag the data logging of associated process data variable values.

EXAMPLE 3

ang

“C” are added to current DataLog:

Client sends value of DDI A1: TC stores value of A1 in DataLog 1

Client sends value of DDI By: TC adds value of B; to DataLog 1

Client sends value of DDI Aj: TC closes DataLog 1; stores value of Ay in DataLog 2
Client sends value of DDI C1: TC adds value of C1 to DataLog 2

Client sends value of DDI A3: TC closes DataLog 2; stores value‘ef A3 in DataLog 3

Client sends value of DDI A4: TC closes DatalLog 3; stores yalue of A4 in DataLog 4

EXAMPLE 4  Client desires to group process data variable DDIs:*“A”, “B”, “C”, and “D”.

Client sends value of DDI (LogCount) LCy: TC stores value of DDI LCq in DataLog 1
Client sends value of DDI A1: TC adds value of\A{ to DataLog 1

Client sends value of DDI By: TC adds valueof B to DataLog 1

Client sends value of DDI C1: TC adds value of C1 to DataLog 1

Client sends value of DDI D1: TC adds value of D1 to DataLog 1

Client sends value of DDI ICyp: TC stores value of DDI LC; in DataLog 2
Client 1 sends value of DDI Ay: TC adds value of A to DataLog 2
Client 1 sends value of DDI Dy: TC adds value of Dy to DataLog 2
Client 1 sends value of DDI By: TC adds value of By to DataLog 2
Client L-sends value of DDI C: TC adds value of C to DataLog 2
Clientsends value of DDI LC3: TC stores value of DDI LC3 in DataLog 3

Client 1 sends value of DDI D3: TC adds value of D3 to DataLog 3

Process data variable DDI “A” has the highest update frequency; process data variab

le DDIs “B”

Client 1 sends value of DDI B3: TC adds value of B3 to DataLog 3
Client 1 sends value of DDI C3: TC adds value of C3 to DataLog 3
Client 1 sends value of DDI A3: TC adds value of A3 to DataLog 3

The FMIS can determine, based on the LogCounts, that DDIs A, B, C, and D all belong to the same group.
There will always be a new DataLog started before the group is transmitted.
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6.8.5 Peer Control

Peer Control is the mechanism by which any CF may be a setpoint value source to another CF as a
setpoint value user such that the TC controls and records the assignment of sources to users.

Peer Control addresses the requirement for CFs in the ISO 11783 systems to accept setpoint values from
sources that cannot be determined at the time that field operations are planned. These setpoint values
need to be determined at run time and directed to a rate controller in a standardized manner without
the specific knowledge of the setpoint value source or of the controller that is required to process
these setpoint values. These sources of control information may include items such as on-the-go sensor

systems. These systems may include determination of a rate directly by the setpgint value source gr a
modificatjon of another rate such as that from a planned application map.
For this njechanism, both the setpoint value source and the setpoint value user shall be CFs that are
TC “client$” as defined in this part of ISO 11783 and that upload and activate a device desckiptor object
pool. Simi]ar to planned site specific applications, the setpoint value user device descriptor object ppol
shall inclyde Device Process Data (DPD) object(s) that have their property defined, @s“Settable”. The
setpoint vplue source device descriptor object pool shall include a similar form of Device Process Dpta
object with the property defined by a bit flag set as “Setpoint Source”. The bits\for Settable and [for
Setpoint Spurce are mutually exclusive. The setpoint value source may also include DPD objects defined
as settabl¢. The settable DPD in the setpoint value source can then be used in-a “Map Overlay” functjon
where a position dependent received setpoint value from the TC is modified by the setpoint VaI{ue
sources’ specific algorithm and used as the setpoint value to be transferred to the final setpoint vallue
user. The felations between the map source and peer source are depicted in Figure 6.
s ~N 4 TC client CF
map based setpoint setpoint value source
value source
DPD Object 1
-------- > PD: Setpoint messages 9 settable
DPD Object 2
-
control source
-
25
PD: setpoint - 2
messages T(? client CF
setpoint value user
. J
DPD Object 1
-
settable
- J

Figure 6 — Relations between a map-based setpoint value source, a peer control setpoint value
source, and a setpoint value user

When a task is initiated in the TC, similar mechanisms are used as are available in ISO 11783-10 version
3 and prior TCs to automatically or manually assign controlling settable process data objects to setpoint
data sources. In ISO 11783-10 version 3 and prior TCs, setpoint data sources include map layers from
variable rate maps defined for a task or (optional) manually programmed control setpoints defined
by the operator in the TC user interface. In ISO 11783-10 version 4 and later TCs, the setpoint data
sources also include items from any CF that have a device process data element with the control source
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property set in their device descriptor object pool. All of the same assignment restrictions of DDIs and
object properties apply to all setpoint data sources whether originating from an FMIS-planned source
(TreatmentZone) or from another external source (CF with a device process data element with the
control source property set). When the sources are assigned, the TC shall initiate assignment messages
to both the setpoint value source and the setpoint value user. Each client shall respond to acknowledge
or reject the assignment within 250 ms. For backwards compatibility, if the target controller does not
send a response, the connection is treated as rejected. The assignments enable the setpoint value source
to send the setpoint information directly to the setpoint value user without extra message latency and
processing overhead of communicating through the TC. The assignment also enables the setpoint value
user to qualify received control setpoint data as originating from its assigned setpoint value source CF.

Th
thd
the

S asSIgNMment Uses a command message [rom Process Data (PD) messaging. The messag
type of the connection (settable or control source property set), the Device Element; th
NAME of the other CF. It is the responsibility of the assigned CF to track changes,to th

when new address claims occur. The assignment procedure is visually represented in Figure
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Note:

Target Peer Control Network TC
Controller CF Source CF Broadcast
[ S TC Status (2s interval)-------- e SF;;:E [(jascltritzwal)i
¢ TC Status (2s interval)
Working Set Task Message (2s interval)}——9
\
Working Set Task Message (2s interva)———————————————————— P> Initialization complete
TC Status (2s interval) Task Activated
Task Active (Operator or automatic)
Source Assignment
Type= Transmit, Name of Target CF, DETx/DETy/DDI1
\
4 Source Assignment
Type= Receive, Name of Peer Control CF, DETy/DDI1 Assignment response
| within 250ms
Source Assignment
. ——P
Type= Transmit Ack, DETx/DDI1
L Sourc_e Assignment g
Type= Receive Ack, DETy/DDI1 Assignment complete befor|
next assignment starts
Source Assignment
Type= Transmit, Name of Target CF, DETx/DETy/DDPI2
\
Source Assignment Assignment response
Type= Transmit Ack, DETx/DDi2 within 250ms
\
4 Source Assignment
Type= Receive, Name of Peer Control CF, DETy/DDI2
L Source Assignment >
Type= Receive Ack, DETy/DDI2
Process Data
4 DETy/DDI1 —
(Periodic and On-Change) Data Sent while task is
Active
Process Data
e DETy/DDI2 —
(Periodic and On-Change)
Data stops and assignments. TC Status (2s interval)
removed when task becotes Task Inactive
inactive

DETx is a members of the Peer Control Source Device Description
DETy is a members of the Target Controller Device Description

DDI1 and DDI2 are members of the DETx and DETy

Figure 7 — Peer Control assignment procedure

7 Datalogger requirements

7.1 General

A datalogger (DL) can be installed on the network to perform non-task related data logging without the
need for controlling a TC client. The DL is distinguished from a TC by a separate function definition (see

[SO 11783-1).
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The DL uses a subset of the TC functionality. The DL has to fulfil the client connection mechanism
requirements, the processing of device descriptor object pools, and the logging of data from process
data as specified for a TC. In order to keep the CF responsibilities on the network clear, a DL shall not
use all the TC functionalities that are described in Clause 6. The network communication rules specified
in 6.8 do apply to DL-to-DL client communication.

The DL shall not
— use section control functionality,

— use position based control functionality,

— | set up peer control assignments (note that a peer control CF can connect to a DL to suplply values
for data logging purposes), and

— | send process data set command values for DDI’s other than task totals to a DL client.
The DL may

— | request process data from connected DL clients,

— | issue measurement commands to each connected DL client,

— | request default data logging from connected DL clients,

— | request parameter groups to log parameters, and

— | setand Request task totals and control accumulation eftask totals via the “Task totals active” bitin its
Task Controller Status message (the DL client shallimaintain an individual set of task totals for the DL).

7.2 Connection management

The DL client supporting a connection to,a DL shall initialize to a DL in the same way as described in
6.64.2. The DL client shall provide a devige descriptor object pool to the DL. The device descriptor object
po¢l of a client provided to a TC and-thé device descriptor object pool of the same client prgvided to a
DL[can differ. It is the client designer’s responsibility to specify both device descriptor object]pools and
optimize the content for each puarpose.

Myltiple DLs can be present;on a network. If multiple DLs are present on a network, each )L shall be
able to be identified by-a tnique DL function instance. Configuring the function instance pf a DL is,
sinpilar to configuringthe TC function instance in case multiple TCs are present in a networl, done via
a groprietary means;‘The DL with function instance 0 does not have a role that is different from any
other DL functiofinstance on the network. In ISO 11783-10 version 4 and prior, a connection|from a DL
cli¢nt to, at maximum, one DL is permitted.

The following network configurations are possible:

a) TC and TC client(s)

Every TC client supporting task controller functionality sets up a connection to the TC. This
scenario has been available from ISO 11783-10 version 1 and onwards.

b) DL and DL client(s)

Every DL client supporting data logger functionality sets up a connection to the DL. This scenario
is, connection wise, similar to scenario 1 and is introduced in ISO 11783-10 version 4.

) TC and DL and TC/DL client(s)

Every CF supporting both task controller and data logger client functionalities connects to the TC
and/or DL. The CF may support connecting to both the TC and DL servers simultaneously. This
scenario is introduced in [SO 11783-10 version 4.
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7.3 Measurements and totals

If a DL client transmits a device descriptor object pool containing process data values to a DL, it shall
maintain a unique set of active measurement commands for the connected DL. In case a client connects
to both a TC and a DL simulatenously, there shall be different sets of measurements commands active in
parallel in one client.

If a DL client transmits a device descriptor object pool containing task totals to a DL it shall maintain
a unique set of task totals for the connected DL. Thus, a client can have a set of task totals for a TC and
a set of task totals for a DL, each accumulatmg in parallel Each set of task totals may be set, reset, or
triggered s he no-inte ? :

useful for|the DL to specify a start point for the accumulation of task total values and to avoid roll-oyer
of task totlals when a maximum value is reached.

8 Dataltransfer

8.1 Gerneral

The comnjunication FMIS to MICS to FMIS is based on data transfer files; Each XML data transfer file
is formatted according to XML definitions version 1.0. The XML files contain text only and are coded in
UTF-8 (se¢ ISO/IEC 10646). Optionally, binary-coded data files for gridcell definitions or logged procpss
data can He part of the data transfer file set. All files shall be contadinied in the same directory.

Both codipg data and task data are stored in the same set of XMI: files upon transmission from FMI{ to
the MICS. Puring processing of tasks by the TC, these files arejlikely to be modified and, when tasks pre
finished, dan be transferred back to the FMIS.

8.2 Extensible Markup Language

XML is a language for the description of structured documents and data and represents a technological
basis for data exchange. XML is a subset of SGML (standardized general markup language).

XML is a hjerarchical set of XML elements.. XML elements can contain one or more XML attributes. Insfide
the data transfer XML files, no text issallowed inside XML elements.

An XML element consists at least of‘an opening label, a number of attributes, and a closing label. For low
memory ajnd data transfer bandwidth requirements, abbreviations as specified in the description of the
XML elemgnts are used in/thexml schema and in the xml files. The following line is an example oflan
XML elemgnt definition called Worker:

< WKR A 4 “WKR2” B “Miller” >
< /WKR >

Opening ahd@closing labels shall be of the same string, except that the closing label shall be preceded Qy a
“/”. The case is significant in all uses of XML element labels, i.e. < worker > is not the same as < Worker >.

XML attributes carry information contained in XML elements. The syntax of an XML attribute is
attribute-name = “description”.

The XML attribute label follows the same rules as an XML element label. The case is significant. The use
of the equals sign is always required. The text string description shall be enclosed in quotes.

XML elements that do not contain child elements, but contain attributes, may be represented in a
shortened form:

<WKRA = “WKR1” B = “Smith” / >
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If an XML file follows the rules of the XML syntax itself, it is said to be well formed. The elements of
an XML document can be formally specified using a DTD. If a DTD exists for an XML document, XML
parsers with the appropriate extensions can test the XML document against the DTD. A document that
passes such a consistency and validation test is said to be valid.

XML data transfer files are always text files. Due to the hierarchical structure, XML files can only contain
a single XML root element. The elements list of the root element specifies which XML elements might
be used as primary elements. Primary elements consist of coding data elements and entities which are
not related to a single task. The root element of a data transfer file set is named as 1SO11783_TaskData.
XML data transfer files shall always be well formed and valid; otherwise, the contents of the file cannot

be

|
ITUCCTOSOTCU.

8.3

XM

po
its
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st
ext

An

XM

comforms to the following XML syntax rules:

a)
b)

c)

}  Extensible schema definition

L provides an application-independent way of sharing and transferring data. With a
ssible to verify that received data from the outside world is valid. Also, a DTD'might be use
own created data.

b purpose of a DTD is to define the legal building blocks of an XML doeument. It defines the
ucture with a list of legal XML elements. A DTD can be declared inlitre in an XML docume
ernal reference. An object-oriented language modelling approach isto use an XSD as DTD.

XML schema
defines elements that can appear in a document,
defines attributes that can appear in a document,
defines which elements are child elements,
defines the order of child elements,
defines the number of child elements,
defines whether an element is empty or can include text,
defines data types for eleménts and attributes, and
defines default and fixed values for elements and attributes.

L schemas are formatted in XML and well formed. A well-formed XML document is a docu

it shall beginrwith the XML declaration;
it shalhhave one unique root element;

all'start tags shall match end tags;

DTD, it is
d to verify

document
ht or as an

ment that

d)
€)
f)
g)

XML tags are case-sensitive;
all elements shall be closed;
all elements shall be properly nested;

all attribute values shall be quoted.

Schemas support data types and namespaces. With the support for data types, it is possible to describe
permissible document content, validate the correctness of data, work with data from a database,
define data facets (restrictions on data) and data patterns (data formats), and convert data between
different data types.
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8.4 XML schema definition

The validity of XML data transfer files is defined by the schema [SO11783_TaskFile. The schema is based

on http://www.w3.org/2001/XMLSchema definitions and data types. The 1SO11783_TaskFile schema
does not have an ISO 11783 specific namespace. The XML schemas are published at the following
location: http://dictionary.isobus.net/isobus/file/supportingDocuments. Unique identifiers of XML

elements and references to unique identifiers across XML elements are defined as data types ID and
IDREF respectively. To create a unique namespace all over the data transfer file set, each XML element
identifier shall be defined in its specific XML element namespace. Table 2 defines the valid namespaces
of XML element identifiers.

The XML §
The nam]
[VersionM
standard

the firstp
1SO11783,
the same

bchema definition has in its filename the version information of the ISO 11783-10 docuimg
ng convention for the XML Schema definition is: 1SO011783_TaskFile_V[VersioftMaj
inor].xml. For example, the XML Schema definition filename of the first published internatio
s IS011783_TaskFile V2-0.xml; the XML Schema definition filename of the first-revision
Iblished international standard is ISO11783_TaskFile_V3-0.xml. The VersionMirior field in
TaskData XML element is used to enumerate revisions to the XML Schema definition wit
VersionMajor value. The XML Schema definition files are published on'the Internet at U

http://dic
VersionMz:
Schema dg¢

ionary.isobus.net/isobus/file/supportingDocuments. The XML element 1SO011783_TaskD
jjor and VersionMinor attribute values are set to a fixed value in the corresponding X
finition files.

nt.
r]-
hal
to
the
nin
RL
hta
ML

Implementers of this standard are responsible for keeping their applications backwards compatiple

with olde

The XML 4
All XML e
identifier
identifier
number W
both the |
not be us
and was 4
ISO 11783
element id

On the MI
may be ed
TC is resy
differenti:
newly cre
number, e

versions of the standard and their corresponding schemas.

ements are considered as entities. Each entity shall'have a unique identifier (if there is
defined as the XML attribute for this element) over the whole data transfer file set. E
starts with the appropriate namespace lettersifollowed by, at a maximum, an 11-digit deciy
ithout leading zeroes. Unique identifiers are at least 4 bytes long and shall be provided
MIS and the MICS. The values of 0 and--2147483648 for identifiers are reserved and s}
bd inside XML elements. Prior to ISO $+1783-10 version 3, the value of 0 was not resery
ssumed to be interpreted as a positive value identifying FMIS generated XML elements
-10 version 3, the value of 0 ha$ been introduced as reserved and shall not be used as X
entifier.

CS, no coding data XML element shall be changed or deleted. Non-coding data XML eleme
ited and changed. If the-operator of the TC creates new entities of XML elements, then
onsible for creating.unique identifiers for all newly created entities of XML elements.
ite between those entities provided by the FMIS and those created on the mobile system, e
hted identifier/shall have the appropriate namespace letters followed by a negative deciy
g. “WKR-1".

Table 2 — XML element types and acronyms

chema definition is to be applied to all XML data transfer files in both data transfer directigns.

an
hch
nal
by
all
red
In
ML

hts
Che
To
hich
nal

XML element designator Coding data XML element name
AllocationStamp ASP
AttachedFilea X AFE
BaseStationa X BSN
CodedComment X CCT
CodedCommentGroup X CCG
CodedCommentListValue X CCL
ColourLegend X CLD
ColourRange X CRG
a  This elementis introduced in ISO 11783-10 version 4.

30

© ISO 2015 - All rights reserved


http://www.w3.org/2001/XMLSchema
http://dictionary.isobus.net/isobus/file/supportingDocuments
http://dictionary.isobus.net/isobus/file/supportingDocuments
https://standardsiso.com/api/?name=f94126f85bf7b62144afe3b31215f1d1

Table 2 (continued)

1SO 11783-10:2015(E)

XML element designator Coding data XML element name
CommentAllocation CAN
Connection CNN
ControlAssignmenta CAT
CropType X CTP
CropVariety X CVT
CupturatPractice X €PE
Cuktomer X AG‘E@
DaaLogTrigger A.(l/\l_))LT
DaltaLogValue f\\) DLV
Defvice X JE
DejviceAllocation '\\ DAN
DeviceElement X @) K DET
DeviceObjectReference X L\CO' DOR
DeviceProcessData X O\ DPD
DeviceProperty AO‘S( DPT
DeviceValuePresentation \\\< ) X DVP
Fafm N x FRM
Gr|d < GRD
GufidanceAllocation? n@ GAN
GulidanceGroupa R\ X GGP
GulidancePatternal xO X GPN
GufidanceShifta R GST
LilleString . ) LSG
OperationTechnique A@ ) X 0TQ
Op erationTechniqueReferen@-}'} X OTR
OperTechPractice ,.O ’ OTP
Paftfield N\ X PFD
Pojnt R PNT
Polygon - N PLN
Pofition_<-" PTN
Prpc taVariable PDV
Preduet X PDT
ProductAllocation PAN
ProductGroup X PGP
ProductRelation? X PRN
Task TSK
TaskControllerCapabilitiesa TCC
Time TIM
TimeLog TLG
TreatmentZone TZN

a  This elementis introduced in ISO 11783-10 version 4.
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Table 2 (continued)

XML element designator Coding data XML element name
ValuePresentation X VPN
Worker X WKR
WorkerAllocation WAN
ExternalFileContents XFC
ExternalFileReference XFR
a  This elgmrenttsimtroducedimSO-+1783=t0verstomr%-

Any XML attribute of type IDREF may only contain a single identifier reference.

8.4.1 Proprietary XML schema extensions

Manufactyirer proprietary XML elements and XML attributes in the data transferifile set shall|be
preceded py a string consisting of a character “P”, the decimal manufacturer code,;;and an underscpre
character|“_”. The manufacturer proprietary XML element names and tags shall be at maximum|16
character$ in length. The data length of each manufacturer proprietary XMIgattribute shall not exc¢ed
64 characfers.

EXAMPLE [ Aproprietary XML element designated “MyElement” in the data transfer file set of a manufacturer
with manufacturer code 500 receives the XML element name:

“P50(_MyElement”.

EXAMPLE P A proprietary XML attribute designated “MyAttribtte” from the same manufacturer receives [the
XML attribpte name:

“P500_MyAttribute”.

The contents of the manufacturer proprietary XMl elements and XML attributes shall be ignored when
the data tansfer file set is processed by a MICS or FMIS of another manufacturer. On the MICS, when the
data trangfer file set originating from the(FMIS contains proprietary XML elements or XML attributes,
these XMIl tags and their values may be omitted in the data transfer file set originating from the M|CS
back to thg FMIS.

The XML lelement AttachedFile (AFE) is introduced in ISO 11783-10 version 4 to enable transfey of
manufactyirer proprietary data.in separate files that are linked to the standard data transfer file set

It is reconjmended that the@mount of proprietary data are kept as low as possible. Reasons for keepjng
the amount of proprietary data low are that this data cannot be interpreted in multi-manufactuLer
systems ahd may notbe retained. Proprietary data are allowed for reasons of being able to extend fhe
standard for manufacturer internal use.

8.5 XML data transfer files

The name of the main XML coded data transfer file containing the root XML element ISO11783_TaskData
shall be set to “TASKDATA.XML”. When the data are transferred using a removable storage device, the
MICS shall support access to this file in a directory named “TASKDATA” located in the root directory of
the transfer medium. Both this directory name and the data transfer file names are case-sensitive and
all the characters are in upper case. Any other medium used to transfer the data between FMIS and
MICS is proprietary (see Figure 1).

The main data transfer file contains coding data and a number of tasks. Figure 8 illustrates the structure
of XML elements in the data transfer file set. There can be references to other XML files containing
coding data or tasks inside the main data transfer file. References to XML files are accomplished by use
of the XML element XFR. XML file references cannot be nested. This means that only the main XML file
can include XML elements XFR. There can be a single XML element in the referenced external XML file.
The elements shall be embedded in an XML root element named XFC. A referenced XML file shall only
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contain top-level XML elements of the same type — for example, it may include definitions of customers
but not of customers and of partfields together. Top-level XML elements may be defined both in the

main and in the referenced XML files.

Each XML coded data transfer file shall start with an XML identification section and shall be well formed:

< ?xml version = ”1.0” encoding = "UTF-87? >
In the root data transfer file, all XML elements are always embedded in the global root structure:

i3] —

< 1S011783_TaskData VersionMajor = ... VersionMinor =
TaskControl lerManufacturer = ”...”

ManagementSoftwareVersion = . _.
xmIns:xsi = ”http://www.w3.0rg/2001/XMLSchema-instance”

Xsi:noNamespaceSchemaLocation = .. ” DataTransferOrigin = 7_...” >
< f1S011783 TaskData >

The number of coding data elements supported by the recipient of a data transfer-file set|shall, at a
mihimum, be 2 000 per element type, and the overall number of coding data elehtents suppoifted by the
redipient shall, at a minimum, be 20 000. A data transfer file set containing mérethan 2 000 cpding data
elements per element type or more than 20 000 coding data elements is at risk of not being|able to be
processed by a recipient. This supported data elements limitation doesnot apply to data elements that
ar¢ not classified as coding data (see Table 2). An example of data elemerits not classified as cpding data

ar¢ the geometry elements, e.g. the number of Points in a boundary«is'not limited.
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Figure 8 — Schematic structure of the data transfer file set

Figure 9 shows the usage of referenced XML files.
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File TASKDATA.XML:

<1S011783_TaskData ..... >
<CTR ../>
<TSK .. >

</TSK> §/
<XFR A="TSK00001"/

YER _A—cTDhANnNNd'" /.
T=Tt—7x T +

7

File TSK00001.xml

<XFC>
<TSK ... >
<WAN .. />
<TIM .. />

</TSK>
</XFC>

ISO 11783-10:2015(E)

File CTR00001.xml

<XFC>
<CTR
<CTR

o I>
o M>

<XFR A="CTR0O0002""/~x]

</XFC>

File CTR00002.xml:
\ <XEC>

<CTR .. >

</1S011783_TaskData>

</CTR>
</XFC>

Figure 9 — XFR/XFC XML file references

The direction indication attribute in the XML header sectien (FMISEMICS or MICSEIFMIY) is to be
hapdled and updated properly by both FMIS and MICS.

For an update of coding data, the MICS is allowed to‘dd new instances of XML elements |only. This
medans that modification of FMIS coding data can only’be done by the FMIS.

The TC or TC configuration program shall be prepared to receive either a single XML data transfer file or
sef] of XML data transfer files from the management information system. The management information
syqtem shall be prepared to receive either,a single data transfer file or a set of XML data transfer files
from the MICS, and both can refer to binaryfiles.

8.¢ Binary data transfer files

8.4.1 General

There are three types ¢f\binary file allowed to be used as part of the data transfer file set| One is to
comtain gridcell valués) The second is to contain binary-coded log data. Both binary files belong to a
tagk. The third binary file, introduced in ISO 11783-10 version 4, is used for the binary encodling of the
Polnt geometryelements.

8.4.2 Gridbinary file structure

The gridcells of a Grid can only be defined in a binary file. Two types of grid are supported: thg first type
of grid contains TreatmentZone codes; the second type of grid contains ProcessDataVariable values.

The first type is used when a limited number of TreatmentZones is defined and the grid functions
as a lookup table to the TreatmentZones. In this case, each gridcell in the binary grid file contains a
TreatmentZoneCode of the TreatmentZone to which that gridcell belongs. This grid type has at a
maximum one value per gridcell, which is an unsigned 8-bit integer coded TreatmentZoneCode.

EXAMPLE1  Grid that contains TreatmentZoneCodes:
The task data XML file contains a grid definition with an empty TreatmentZoneldRef attribute:

< GRD A = "58.096653” B = "8.54321” C = "1.5E-3” D = "1.4E-3” E = "200” F = "300”
G ="GRD00001"1="1"/ >

The binary file contains: (TreatmentZoneCodes)
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(ME(B3)(6)--

Each value inside brackets is a record and represents the binary-coded treatment zone code. The
brackets are for better reading purposes in this example and are not part of the binary format. The
relation between the binary file and the grid type 1 specification is shown in Figure 10.

File TASKDATA.XML:

<1S011783_ TaskData ..... >
<CTR .. />
<TSK .. >

<GRD A="58.096653" B=''8.54321" C='"1.5E-3" D=""1.4E-3" E='200" F="300"

G=""GRDO0O001™ I="1"/>

<TZN A="1" B="MidRate 1" C="2">
<PDV A="0006"" B=""10000"/>

</TZN>

<TZN A="2"" B="MidRate 2" C="3">
<PDV A="0006" B="12000"/>

</TZN>

<TZN A="'3" B=""HighRate 3" C="4">
<PDV A="0006"" B="14000""/>

</TZN>

<TZN A="4" B="HighRate 4" C="5">
<PDV A="0006" B=""15000"/>

</TZN>

<TZN A="5" B=""MaxRate 5" C="'6"">
<PDV A="0006"" B="17000"/>

</TZN>

<TZN A="6" B=""MaxRate 6' C="7"">
<PDV A=0006" B="19000"/>

</TZN>

</TSK>
</1S011783_ TaskData>

File GRD00001.bint
Contents of the binary coded GridCell file GRD00001.bin:
MABG)D)......

(Bach recon represents a reference to the treatment zone for the grid cells

Ofder of the first grid cell in the grid. So, grid cell 1 would reference treatment|
zone 1, grid cell 2 would reference 4, grid cell 3 would reference 5 and so on.)

Figure 10 — Grid type 1 binary file example

The seconld typewofgrid is used when the ProcessDataValue attribute of the ProcessDataVariable is hot
classified [inte a’limited number of TreatmentZones. In this case, one TreatmentZone, possibly with
multiple HroeessDataVariables, is defined as a template for the binary grid file. There are no valueg of
the XML attributes “ProcessDatavatue I this temptiate definition in the XML fite specifiedand, instead,
these values are coded in the binary grid file as signed 32-bit integers. For byte ordering of the 32-bit
integer data type, the same rules apply as defined in ISO 11783-6.

EXAMPLE 2 Grid that contains ProcessDataVariable ProcessDataValues
The task data XML file contains a Grid definition with a TreatmentZoneCode attribute:

< GRD A = "58.096653” B = "8.54321” C = "1.5E-3” D = "1.4E-3” E = "200” F = "300”
G = "GRDOOOOl" I = "2" ] = "6" >

and a TreatmentZone prototype without ProcessDataValue attributes:

<TZN A ="6" B ="Precision Farming” C ="2" >
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<PDVA="0001"B="0"/>

<PDVA="0006"B="0"/>

<PDVA="001A"B="0"/>

< /TZN >

The binary file contains: (ProcessDataValue records [])

[(11100)(15000)(190)]

[(14000)(2000
[(19000)(2500

<PDVA="0001"B="11100"/ >
<PDVA="0006"B="15000"/ >
<PDVA="001A"B="190"/ >

0)(200)]
0)(200)]......

where the first record represents the first gridcell with the following ProcessDataValfies:

Ea¢h value inside the square brackets in the binary file example is a record and repr¢sents the

values when more than

Pri»ucessDataValues for one gridcell. The rounded bracketstdelimit the individual ProcesgDataValue

one ProcessDataVariable is presént in the referenced TreatmentfZone. The

brgckets are for better reading purposes in this example.and are not part of the binary format| Figure 11

shgws the binary file related to the grid type 2 specifigation.

File TASKDATA.XML:

<CTR .. />
<TSK .. >

<PDV A=

<PDV A=

<PDV A=
</TZN>

</TSK>
</15011783 TaskData>

<1S011783_TaskData ..... >

<GRD A='"58.096653" B="8.54321" C="1.5E-3" D="1.4E-3" E="200" F="300"
G=""GRDO0001" 1="2" J=
<TZN A="1" B="Precision-Application”>

1/>

7’0001 «B="0"/>
”0006%-B="0"/>
”001A’} B="0"/>

File GRD00001.bin:

Contents of the binary coded GridCell file GRD00001.bin:

[(11100)(15000)(190)]
[(14000)(20000)(200)]
[(19000)(25000)(200)]

(Each record represents the values of the ProcessDataVariables in the grid
referenced treatment zone. The first record contains the first grid cell in
the

grid. So, the grid references treatment zone 1, grid cell 1 contains 3 values
for the 3 processdatavariables, grid cell 2 contains 3 values for the 3
ProcessDataVariables and so on.)

Figure 11 — Grid type 2 binary file example
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8.6.3 Log data binary file structure

The TimeLog XML element is used in the task data file to refer to a binary log file. In the task data
file, a TimeLog XML element without referenced Time, Position, or DataLogValues shall be used. This
TimeLog XML element refers to two files: a TimeLog XML header file and a binary log file. Inside the
TimeLog XML header file, the XML elements shall include attributes without any values to define the
record structure of the binary log file. All attributes with non-empty value definitions in the TimeLog
XML header file contain fixed values which are valid for all binary-coded records in the binary log file.
Only the values of the empty value attributes of the TimeLog XML header file are written in the binary
log file. The empty value attributes of the Time, Position, and DataLogValue XML elements may be

written ir
the order
binary Tiy

<TIMA=
< !-Positi
< I-In this
<PTNA=
<!-DLV O
<DLVA=
<!-DLV1
<DLVA-=
<!-DLV 2
<DLVA=
< /TIM >

TimeLog ki
used in th
are not lis
as listed i
the Time }

'0815” B =""C = "DET1"/ >
->
'4711” B="" C = "DET2"/ >
->

l4522" B =" C - HDETSH >

e binary log file. The attributes from the Time, Position, and DataL.ogValue XML elements th

n Table 3. Note that the'lecal time zone information introduced in ISO 11783-10 version 4

Table 3 — Binary file record value definitions

cllly Ul C‘lCl. T}IC Ul dCl Uf t‘llC CUI'lL Cprlldillg valuca ill t}lC lUilldl_y }Us fl}c b}ld‘l} IUC dULUI dillE tO
isted in Table 3. An example of an XML-coded TimeLog file that specifies the structure 6fthe
helog file is given by:

' D — "4" >
bnNorth, PositionEast and PositionStatus are the required attributes of elefent Position. -
sample only these three position attributes are written to the binary TimeLog file. - >

nn B - nn»n D = nn >

->

inary data formats are shown-in Table 3. Only the attributes that are listed in Table 3 can|be

at

Led in Table 3 shall not be'used in a binary log file. The attributes shall be written in the orfler

mn

[ML element does net.change the definition of the use of the TimeStart attribute in the binary
logfile. The TimeStart attribute in the binary logfile shall continue to be expressed in local time.

Value XML ref: Binary data type Not Available Definition
erence value
TimeStart| time of |\ 5 Unsigned 32-bit inte- FFFFFFFF1¢ |Local time zone milliseconds since
day 7 ger midnight
TimeStart: date TIM, A Unsigned 16-bit inte- FFFF16 Local time zone days since 1980-01-
ger 01
PositionNorth PTN,A |32-bitinteger FFFFFFFF16 |10-7 degrees WGS-84
PositionEast PTN, B 32-bit integer FFFFFFFF16 |10-7 degrees WGS-84
PositionUp PTN, C 32-bit integer FFFFFFFF1¢ Is\/cl)lilélmetres relative to WGS-84 ellip-
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Value XML ref- Binary data type Not Available Definition
erence value
FF16 Position status. Definition references
NMEA2000 MethodGNSS parameter.
0 =no GPS fix
1 = GNSS fix
2 = DGNSS fix
3 = Precise GNSS, no deliberpte deg-
radation (such as SA), and hjgher res-
olution code (P-codé€))and 2 frequen-
cies are used to carrect atmpspheric
delays
PopitionStatus PTN, D Byte 4 = RTK Fixél Integer
5 = RTK.Float
6 = Est(DR)mode
7'="Manual input
8 = Simulate mode
9-13 = Reserved
14 = Error
15 = PositionStatus value nqt availa-
ble
PDOP PTN, E g::‘g“ed 16-bit IR FFFF16  110-1 PDOP quality informat{on
HIJOP PTN, F Igje“rs‘g“ed 16t inte- FFFF16 110-1 HDOP quality informatfion
NumberOfSatellites |PTN, G Byte FF16 Number of used satellites
GpsUtcTime PTN, H ng:FSIgned 32-bit inte- FFFFFFFF16 UTC milliseconds since midpight
GpsUtcDate PTN, I g::‘gned 16-bitinte- FFFF16 1y days since 1980-01-01
#OLV Byte n.a. Number of PDV to follow
n.a. Ordering number of PDV to follow,
DLjVn Byte starting with O for first DatdLogValue
definition
PrpcessDataValue |DLV,B 32-bit integer n.a. According to DDI
Alllattributes in the header file that contain values are specified as having these constant values for all
records of the bimary fite- At DEVetermentsare imdexed anmd referred to i the bimary Tecords according

to their definitions order. The number of DataLogValues actually stored is defined as #DLV. An example
of the binary log data file is shown in Figure 12, in which there are a total of three DLVs. To allow
a dynamic set of DLVs in the binary record, each DLV is identified by its ordering number, DLVn, of
definition in the XML file. The example of an XML-coded TimeLog file given above, just before Table 3,
specifies that all following records consist of the following set of values:

(TimeStart,PositionNorth,PositionEast,PositionStatus,#DLV,DLV0,PDV0,DLV1,PDV1,DLV2,PDV2)

This means that a time entry can have a maximum of 255 PDVs.
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File TASKDATA.XML:

<1S011783_TaskData ..... >
<CTR .. />
<TSK .. >
<TLG A="TLGO0001"/

File TLG00001.xml:
<TIM A="" D="4">

<DLV A="0815"
» C="DET1"/>

</TSK>

</1S011783_TaskData>

<DLV A="4711"
C="DET2"/>
</TIM>

B="""

<PTN A="" B="" D="""/>

File TLGO0001.bin:

for example:

The binary file will contain the log values in the following record format in binary:

(TimeStart, PositionNorth, PositionEast, PositionStatus, #DLV, DLVO, PDV0, DLV1, PDV1)

(2005-05-02T16:32:00, 51.00678, 6.03489, 1,2,0,10,1,15)

8.6.4 Po¢int data binary file structure

Figure 12 — Log data binary file'example

A series of Point XML elements can be transferredin a binary file as an alternative encoding to its XML
definition| This data transfer method provides.the possibility to use a higher range of accuracy. Within
the binary format, the Position North and-East are specified as 64-bit-integers. In the task data ffile,
the Point KML element may refer to a binary file. In case of a reference to a binary file, the Point XML
elements ghall include attributes without any values to define the record structure of the binary file.|All
attributes| with non-empty value definitions in the Point XML element definition contain fixed valpies
which are|valid for all binary-coded records in its referenced binary file. Only the values of the empty

value attributes of the Point XMLjelement are written in the binary file. The empty value attributes Eﬁay
be defined in the Point XML*€lement in any order. The order in which the values for these attrib

es

are writtdn to or read frontthe binary file shall be according to the order of their listing in Table 4.]An

example of an XML-codedPoint element that specifies the structure of the binary Point file is given by

< LSG A|F 76” E(=\¥’1” B = ”Linel” D = ”2000” C = 720" >
< PNT A = 11211 C = 77737 D = 7773 E = 77737 F = lllll J = IIPNT0000111/ >

< /LSG >

The attributes of the Point XML element that can be transferred via a binary file are specified in Table 4:

Table 4 — Binary Point file record value definitions

Value XML ref- Binary Data Type Not Available value Definition
erence
PointType PNT, A Unmgned 8-bit FF1e Enumeration of PointTypes
integer
PositionNorth PNT,C |64-bitinteger FFFFFFFFFFFFFFFF16 | 10-16 degrees WGS-84
PositionEast PNT,D |64-bitinteger FFFFFFFFFFFFFFFF16 [10-16 degrees WGS-84
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Table 4 (continued)
Value XML ref- Binary Data Type Not Available value Definition
erence
PositionUp PNT,E |32-bit integer FFFFFFFF16 M1111rr_1etr(_es relative to WGS-
84 ellipsoid
Unsiened 8-bi FFie Colour of the point
. nsigne -bit
PointColour PNT, F integer Format: palette like
[SO 11783-6
PofntHortzontalAccu- PNT, H IUI’ISIgIIECI 10-DIU Frrrie RMS error in mm
ragy integer
PojntVerticalAccuracy |PNT, I _Un51gned 16-bit FFFF16 RMS error.in inm
integer
NO[TE The binary representation for transferring point data are introduced in ISQ,'11783-10 versjon 4.
8.7 Device descriptor object pool
The purpose of the device descriptor object pool is to specify device-rélated properties on both the MICS
andl the FMIS. The device descriptor object pool can be supplied by‘the device manufacturer|as a set of
XML definitions and can be integrated into the FMIS through adata import. Once the device flescriptor

ob

indluded in the data transfer file set from FMIS to MICS.

If ih a separate file, the device descriptor object pool shall begin with an XML identification

contents shall follow the definitions of the data transfer file set schema for devices. The used

of KML elements shall be unique and will be transferred into the unique identifier namesp

fa

abgut a device that is necessary when using it for a task. For example, a device descriptor fof

ect pool is known at the FMIS, the device descriptor object)pool can be used for task plajnning and

ection. Its
dentifiers
ace of the

-management system by the FMIS. The device descriptor data file has to contain all infformation

comtains the geometry of the sections or ndzzles, the number of tanks and their volumes, and

pr
De

Th
thi
of

De

cess data variables. This information shall be specified by DeviceElement, DevicePro
viceProcessData XML elements inthé file.

allowed values. For all other (sub-)device elements on a device, the ParentldRef can
viceElement to describe-a hierarchical structure or to a device for device elements that do

sub-position in a hierarchy but belong directly to the device.

Th
to
Th
as

he TC on theSO 11783 network using the appropriate process data commands specified i

of

the<dévice descriptor data over the ISO 11783 network, a set of objects is defined. T

containing the device descriptor data are described in Annex A.

e first element of DeviceElements represents the device itself and gets ElementNumbe
5 DeviceElement, the ParentIdRef refers to the XML element device. See the XSD for the description

e device descriptor data can originate from devices on the MICS. Device descriptors are tr

15, the TC shall be able to receive the device descriptor to determine whether a task can b
specified: The TC shall also store the device descriptor for transfer back to the FMIS. For th

a sprayer
supported
perty, and

r = 0. For

refer to a
not have a

hnsmitted
h Annex B.
p executed
s transfer
he objects

The procedure for transfer of the device descriptor data over the network is the following.

a)

b)

©lI

The client shall determine if the TC has available memory by transmitting a request object-
pool transfer message. The TC acknowledges this message with a request object-pool transfer
response message. The client shall check the status code returned. If enough memory is available,

the client can proceed.

The client uses the transport protocol (see ISO 11783-3) or extended transport protocol (see
[SO 11783-3) to transmit the updated or new object(s) to the TC. Normal handshaking, error

checking, and retransmission, in accordance with ISO 11783-3, shall be implemented.

Upon completion, the client shall transmit an object-pool activate message to the TC to indicate that

the update is now complete and ready for use.
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d) TheT

C shall respond with the object-pool activate response message.

A client may update its device descriptor object pool at runtime. The runtime updates to the device
descriptor shall be limited to changes related to language and/or units of measure settings. These
changes enable a TC user interface to update the device related information to appear in a language and
units of measure format that the operator selected. No restrictions are made on when during runtime,
device descriptor object pool updates may take place; however, client designers shall avoid, as much
as possible, performing device descriptor updates during those times when a task is active. When the
client updates its device descriptor object pool at runtime, the update shall include the device object,
where the original structure label shall remain unchanged and the localization label shall be updated

to the nev
may be tr

1 1 3 P AL Lol o 4 1o 4 1 1o 4 £ D 3 ol D ot
IUCdIilZdativll DCLLIIISD- INCAT LU LUIIU UTVILUT UUJCbL, Ulll)’ UUJCbLO Ul L_y PC DUTVILUVAIUTT TTOSTIILAL

hinsmitted. Transfer of the updated objects is done using the same messages and procedu

used to transfer the device descriptor object pool at initialization. The designators may be Upda

with the c

If the clie
complete
label. The
process d

hange designator command.

ht wants to change its pool with changes other than these, it shall do so by)transmittin|
device descriptor object pool, where the device object shall include anpdated struct

be as follows:

a) The client transmits a de-activate object pool message.

b) Thec

ient transfers the device descriptor object pool by using the same messages and procedu

used fo transfer the pool at initialization.

In the cas
in an obje

e of errors in the update to the device descriptor object pool, the TC shall indicate the err
't-pool activate response message. The TC shall deléte the entire device descriptor object p

jon
res
fed

g a
jre

structure label uniquely identifies the set of device elements, their property values, and tHeir
hta variables. The procedure for transmitting an updated device descriptor object pool shall

eSS

DI'S
pol

from volatile memory (including the device descriptor object pool as it existed prior to the update) gnd

may infor
the deleti

n the operator, by an alarm-type method, af;the suspension of the client and the reason
n of the device descriptor object pool from\volatile memory.

for

For the geometry description of a device, ‘the following information is needed: numbering gnd

specificat

NOTE

on of DeviceElements, supported PrecessDataVariables, specification of DeviceProperties

[n order to obtain a general deseription, no difference is made between an implement, a sensor syst

or a tractof. The device descriptor is usable both for implements and sensor systems with a GPS receiver and
a tractor wjith fixed DeviceElements.

Figure 13|shows the reference_points in a connected system. All reference points are described

DeviceEle
the data d

42

fictionary specified in ISO 11783-11.

bm,
for

by

ments and the relative distances can be specified by process data variable values, defined in
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Key
1 | device=x-axis (positive direction) 7  NavigationReferencePoint (NRP) f  NRP_Z.
2 | deyice y-axis (positive direction) a  NRP_X. g CRP_Z (Tractor).
3 device z-axis (positive direction) b CRP_X (Tractor). h CRP_Z (Implement).
4  DeviceReferencePoint (DRP) ¢ CRP_X (Implement). i ERP_X.
5 ConnectorReferencePoint (CRP) d NRP_Y. j ERP_Z.
6  DeviceElementReferencePoint (ERP) e ElementWorkingWidth.

Figure 13 — Device geometry definitions

Each device has a coordinate system. The centre of the device coordinate system is defined as a
DeviceReferencePoint with coordinates (0,0,0). The location of a DeviceElement inside a device is
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relative to the DRP and the coordinate system is a right-hand rule coordinate system with the following

axis defin

itions.

— The x-axis is specified as positive in the normal driving direction.

— They-axisisspecified as positive to the right side of the device relative to the normal driving direction.

— The z-axis is specified as positive downward toward the ground plane.

For a tractor, the DRP is the centre of the rear axle. For a wheeled implement, the DRP is the centre
of the front axle. In other cases, the DRP can be chosen freely, e.g. DRP = CRP or DRP = ERP. If there

are angles on the device geometry, the device control runction 1s responsible for recalculating the n

DRP/CRP
The Navig

that are of DeviceElementType “Navigation” and “Connection”. In case a NavigationReférencePoin
not reported by a tractor but is required by a TC, the TC can provide alternative meansjto specify

offsets of

The Conn

front threle-point hitch or drawbar. For the three-point hitch, the CRP is the eentre of the lower 1
points. If there are dynamic changes (e.g. by a steering axle of the device), the device has to calcul

the new C

The ERP i

DevicePrdperty or DeviceProcessData objects shall be defihed for a device and referenced

DeviceEle
In case th
Device de

can be mdde during a connection with a TC and while’a task is active. Each of the parameters for

DeviceEle
a DeviceP

Device Eldment via both a DeviceProperty and a DeviceProcessData object is not allowed.

To avoid qonflicts with Device descriptors‘and logged data previously stored within the TC, DL, 3
FMIS, it i§ the responsibility of the €lient to ensure that the structure label uniquely describes
relationshiips between device elements including element and object numbering in perpetuity.

44

hnd sending this as dynamic data to the TC.

htionReferencePointand ConnectorReferencePoints refer to the location of the DeviceEleme

he navigation system'’s reference point.

bctorReferencePoint specifies the position of one or more mounting.facilities, e.g. rear 3

RP and send it to the TC.
5 the centre of one (or of a group of) device element(s), i.esthe centre of a spraying boom.
mentObjects to provide the values for DeviceElement offsets, time delays, capacities, ¢

pse values are expressed in DeviceProperties, changes shall only be applied through a n
scriptor upload. In case these values are communicated through DeviceProcessData, chan

ment offsets, time delays, capacities, etc. shall be included in the Device Element as eit
Foperty or as a DeviceProcessData object. Including the same parameter, i.e. same DDI i

ew

nts
[ is
Lhe

nd
nk
hte

by
PEC.

bes
the
her
h a

nd
the
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Annex A
(normative)

Device descriptor objects

:2015(E)

At

General

Ea¢h device, whether machine or sensor system, is defined by the XML element “Device”, atleagt one XML
element “DeviceElement” and the optional device-element-related XML elements “DeviceProcessData”,
“DeviceProperty”, and “ValuePresentation”. By defining these device descriptorstof’ XML elements as

ob
all
an
XM
str

pel
foy

ects, similar to the way in which objects are used inside an object-pool definition of 1S(
device-related data can be transferred to the TC by means of the ISO“11783 transporn
1 /or extended transport protocol. This annex describes the representation of the device

ings. These strings do not have a preceding byte-order mark (BOM);The maximum numb
character of a UTF-8 coded string is 4 bytes. Therefore, the maximum length of the byt
r times the length of the UTF-8 coded strings as specified inthecorresponding XML defin

A

—

|

object IDs shall be unique inside the whole device descriptot object pool.

en no object is referenced, the NULL Object ID shall be used. The NULL Object ID
65p35 (FFFFq¢).

Data transfer of device descriptor objects enables the TC to get the actual description of a

deyice. The received object definitions of a certain device are converted into XML elements an
thg data transfer file set. If the object definitions are not part of the current task data file (as rec
FMIS), then the new device shall be added-to the task data file. If the same device exists in t
data file, then the software and description structure label between both data sets shall b
It i§ up to the mobile system either to update the definitions inside the task data file by the newl
deyice descriptor data or store the received description objects as new device XML elements.

A.2 Definition of DeviceObject

DeyiceObject is the ‘object definition of the XML element device. Each device shall have

DeyiceObject in its.dévice descriptor object pool. Table A.1 lists the attributes of the Device(
strjucture labelrand the extended structure label attributes are defined to retrieve a spec
degcriptor objeet pool of a device. In case a device has multiple configurations, each configurat

11783-6,
t protocol
Hescriptor

L elements as binary objects. Note that several attributes in this representation are coded as UTF-8

er of bytes
b arrays is
tions.

has value

connected
| stored in
pived from
he current
e checked.
y received

bne single
bject. The
fic device
ion can be
e contents

idgntified by.a unique structure label and extended structure label attribute combination. Th|
of the Device structure label and the Device extended structure label are manufacturer speci

fic.

The two attributes for the extended structure label shall only be used when the versions of tthe TC and

of the client are both reported as version 4 or higher. When either the TC or the client in a connection
are version 3 or earlier, then the communication shall fall back to the lowest common version and the
2 attributes for the extended structure label shall both not be used. A version 4 or later client that
does not use the extended structure label shall report the extended structure label to be of 0 bytes
length by setting the value of the Number of Extended Structure Label bytes to 0 when transferring the

DeviceObject to a version 4 or later TC.

The ClientNAME as provided in the DeviceObject shall be the same as the CF’s address claim.
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Table A.1 — DeviceObject definition

. Size Range -
Attribute Name | Type bytes | orvalue Record byte Description
Table ID String 3 DVC 1-3 XML element namespace for device.

. Unique object identifier inside this device
Object ID Integer 2 0 4-5 descriptor object pool. DeviceObject ID = 0.
Number of desig- The number of bytes of the following desig-
nator bytes (N)a Byte 1 0to128 6 nator UTF-8 string.

UTF-8 Descriptive text to identily this device. 11jis
. . : 0to text can be displayed to the operator. The
Device dedignator |string, 7 )
128 maximum number of characters of the deq-
no BOM . .
ignator is 32.
Number off soft- .
ware version bytes | Byte 1 0to 128 7+N The numb_er of bytes of_the following soft-
(M)a ware version UTF-8 string:
. i UTF-8 Software version indicating text. The maxji-
Device soffware : 0to
. string, 8+N mum number of chanracters of the softwarp
version 128 Lo
no BOM version is 32.
. Double NAME of client'device. The NAME structufe
ClientNAME integer 8 8+N+M is definedn ISO 11783-5.
Number of )
DeviceSerfal-Num- |Byte 1 | 0to128 | 16+N+m |lh&mémberofbytesof the following
DeviceSerialNumber UTF-8 string.
berbytes (P)a
Device and manufacturer-specific serial
UTF-8 number of the Device or Machine repre-
DeviceSerfal Num- strin 0to 1748 M sented by the client, e.g. a unique Vehicle dqr
ber 5 128 Product identification codec. The maximufmn
no BOM .
number of characters of the serial numbe
is 32.
Label given by device to identify the device
descriptor structure. This label allows the
device to identify the current version of the
Device strjicture |Byte 7 %254 for 17+N+M+0 device descriptor object pool present in a
label array ¢ach byte TC and to determine whether an update ig
needed. The device structure label byte 1 |s
transmitted closest to the DeviceSerialNum-
ber parameter.
Label given by device to identify the device
descriptor localization.
ea%ﬁzgfbf}i);es Bytes 1 to 6 are defined by the language
Device locplization*| Byte 1t06 command PGN (see ISO 11783-7). Byte 7 i
label array 7 ’ 24+N+M+0 |reserved and set to FF1¢. Byte 1 is trans-
255 for byte mitted closest to the device structure labgl
7 parameter and is the least significant byte
of the DeviceLocalizationLabel in the XML
element device.
Number of Byte 1 0to 32 31+N+M+0 |Length of following Extended Structure
Extended Struc- Label byte array.
ture Label bytesb

a  The value range for this attribute was extended from 32 to 128 in ISO 11783-10 version 4.
b This attribute is introduced in ISO 11783-10 version 4.
¢ Defined in ISO 11783-12, 2nd edition Diagnostics services.
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. Size Range s
Attribute Name Type bytes| orvalue Record byte Description
Extended Struc- Byte Oto | Oto255for | 32+N+M+0 |Continuation of the Label given by Device
ture Labelb Array 32 each byte to identify the Device descriptor Structure.

This label allows the device to identify the
current version of the device descriptor
object pool present in a TC and to deter-
mine whether an update is necessary. The

Extended Structure Label byte 1 is trans-
mitted closest to the NumberofExtended-
StructureLabellbytes parameter:

a | The value range for this attribute was extended from 32 to 128 in ISO 11783-10 version 4.

b | This attribute is introduced in ISO 11783-10 version 4.

¢ | Defined in ISO 11783-12, 2nd edition Diagnostics services.

A.3 Definition of DeviceElementObject

DeyiceElementObject is the object definition of the XML element DeviceElement. The| attribute

DeyiceElementType specifies the type of this particular element definition. The typ¢ “device”

refpresents the complete device itself and therefore can existyonly once per device descrigtor object

popl. See Table A.2.

Referable child objects:

DeviceProcessDataObject
DevicePropertyObiject
Table A.2'— DeviceElementObject definition
. Size Range .
Attribute Name | Type bytes | or value Record byte Description

Taple ID String 3 DET 1-3 XML element namespace for DevideElement.

Object ID Integer 2 1to 65534 4-5 Unique object identifier.
1 = device
2 = function
3 =bin

i : 4 = section
DeviceElément Byte 1 1to7 6
Type 5 = unit

6 = connector

7 = navigation reference

See detailed description below this table.
Number of desig- The number of bytes of the following desig-
nator bytes (N)a Byte 1 0to128 4 nator UTF-8 string.

. UTF-8 Descriptive text to identify this device ele-
DeviceElement . 0to h . fch
Designator string, 128 8 ment. The maximum number of characters

no BOM of the designator is 32.

a

The value range for this attribute was extended from 32 to 128 in ISO 11783-10 version 4.
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Table A.2 (continued)

Size Range

Attribute Name Type bytes | orvalue

Record byte Description

Element number for process data variable
Integer 2 0 to 4095 8+N addressing according to the definitions in
process data variable definitions in Annex B.

DeviceElement
Number

Object ID of parent DeviceElementObject or
Parent Objectld Integer 2 0 to 65534 10+N DeviceObject in order to establish a hierar-
chical order of DeviceElements.

Number off objects

to follow Integer 2 12+N Number of following object references,

List of references to DeviceProcessDataOh

REPEAT: (bjectld |Integer 2 14+N+object jects or DevicePropertyObjects.

a  The value range for this attribute was extended from 32 to 128 in ISO 11783-10 version 4.

A.3.1 Device element type — Device

The devicg descriptor object pool shall have one device element of type déevice with device elempnt
number =0, which represents the complete device and makes it addressable for the TC.

A.3.2 Device element type — Function

This devi¢e element type can be used as a generic device elenient to define individually accessible
componerlts of a device like valves or sensors. The detailed“function of this device element typ¢ is
defined by its list of device process data and device properties attributes. Examples of how the functjon
device element types are used to describe device functions-are provided in Annex F.

A.3.3 Device element type — Bin

This is, for instance, the tank of a sprayer or the-bin of a seeder.

A.3.4 Device element type — Section

This is, foff instance, the section of asspray boom, seed toolbar, or planter toolbar. A section may provjide
device gegmetry definitions (x, y(z)and a working width next to supported process data elementq as
device prdcess variable values ©rydevice property values.

A.3.5 Device elementtype — Unit

This devide element type is, for example, used for spray boom nozzles, seeder openers, or planter row
units. It is|lintended as a layer below the device element type section in the hierarchical device elempnt
structure|A device element of type unit is typically the most detailed level that can be addressed in a
device. Ar| exaniple is a number of row units that belong to the same section.

A.3.6 Device element type — Connector

This device element type specifies the mounting/connection position of the device. More than one
connector can be defined for one device (e.g. a tractor may provide front-end mounting and rear-end
mounting connection locations). A connector element shall provide its device geometry definitions (x, y,
z) relative to the device reference point as device process data values or as device property values, even
when the device reference point is the same as the location of the connector (x =y =z =0).

A.3.7 Device element type — Navigation reference

This device element type defines the navigation reference position for navigation devices such as GPS
receivers. Such elements have to reference their position in the x-, y-, and z-direction as device process
data values or device property values.
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A.4 Definition of DeviceProcessDataObject

The DeviceProcessDataObject is the object definition of the XML element DeviceProcessData. Each
object contains a single process data variable definition. See Table A.3.

Referable child object: DeviceValuePresentationObject.

Table A.3 — DeviceProcessDataObject definition

. Size Range ..
Attribute Name Type bytes|—ervalue Record byte Description
Table ID String 3 DPD 1-3 XML element namespace for DeviceProcess-
Data.
Object ID Integer 2 1to 65534 4-5 Unique object identifier.
Identifier of process data variable (PDI)
Prpcess data DDI  |Integer 2 0 to 65535 6-7 according to definitions in Annex Bland
ISO 11783-11.
A bitset combined of:
Bit 1 = 1'=member of default set.
Prpcess data prop- g 1 0to7 8 Bit 2 £1'= settable.
erties
Bit)3 = 1 = control source.2
Note: Bits 2 and 3 are mutually exclusive.
A bitset combined of:
Bit 1 =1 = time interval.
Prbcess data Bit 2 = 1 = distance interval.
avpilable trigger |Byte 1 0to31 9 Bit 3 =1 = threshold limits.
mgthods Bit 4 =1 = on change.
Bit5 =1 =total.
See detailed description in A.4.1 to A.4.5.
Number of desig- The number of bytes of the following designa-
nafor bytes (N)b Byte & 0to128 10 tor UTF-8 string.
Prhcess data des- UTF-S 0to D}elscrlptl_ve text forl';hls (fiexﬁlce pro essf d}:;lta.
iglator string, 128 11 T e_max1mym number of characters of the
noBOM designator is 32.
Device value pres: Object identifier of DeviceValuePregentation-
enfation Integer 2 1to 65535 11+N Object. Use NULL object ID when nd Device-
object ID ValuePresentationObject is referenged.
a | Bit3'ofthis attribute is introduced in ISO 11783-10 version 4.
b | The value range for this attribute was extended from 32 to 128 in ISO 11783-10 version 4.

A.4.1 Device process data trigger method — Time interval

The device can provide these device process data based on a time interval.

A.4.2 Device process data trigger method — Distance interval

The device can provide these device process data based on a distance interval.

A.4.3 Device process data trigger method — Threshold limits

The device can provide these device process data based on a surpassing of the value threshold.
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A.4.4 Device process data trigger method — On change

The device can provide these device process data when its value changes.

A.4.5 Device process data trigger method — Total

These device process data are a total. See 6.6.2 for a description of total functionality.

A.5 Definition of DevicePropertyObject

DevicePrdpertyObject is the object definition of the XML element DeviceProperty. Each object contafins
a single D¢viceElementProperty definition. See Table A.4.

Referable child object: DeviceValuePresentationObject.

Table A.4 — DevicePropertyObject definition

. Size Range Record N
Attribute name Type bytes | orvalue byte Description
Table ID String 3 DPT 1-3 XML element nameSpace for DeviceProperty.
Object ID Integer 2 1to 65534 4-5 Unique objectidentifier.
_ Identifiex of property (DDI) according to ddfi-
Property DI Integer | 2 |0t065535) 67 | itionsin Annex Band IS0 11783-11.
i -231
Property Jalue iSri%:ggr 4 (2231_% 8-11 Value of property.
Number off desig- The number of bytes of the following designa-
nator bytes (N)a Byte 1 0to128 12 tor UTF-8 string.
Proverty desio- UTF-8 0to Descriptive text for this device property. The
natgr y & string, 128 13 maximum number of characters of the desig-
no BOM nator is 32.
Device valpie pres- Object identifier of DeviceValuePresentatioh-
entation Integer 2 1to 65535 13+N Object. Use NULL object ID when no Device
object ID ValuePresentationObject is referenced.
a  The value range for this attribute was extended from 32 to 128 in ISO 11783-10 version 4.

A.6 Definition of DeviceValuePresentationObject

DeviceValfiePresentationObject is the object definition of the XML element DeviceValuePresentation.
This obje¢t containsythe presentation information to display the value of a DeviceProcessData| or
DevicePrdperty object. The device can update these objects when the language and/or units of meastire
are changged by‘the operator. See Table A.5.

Referable child objects: none.

Table A.5 — DeviceValuePresentationObject definition

. Size Range Record N
Attribute name Type bytes | orvalue byte Description
Table ID String 3 DVP 1-3 XML elerpent namespace for DeviceValueP-
resentation.
Object ID Integer 2 1to 65534 4-5 Unique object identifier.
. 7231 1 -
Offset Slgned 4 231to 6-9 foset to be applied to the value for presenta
integer (231-1) tion.
a  The value range for this attribute was extended from 32 to 128 in ISO 11783-10 version 4.
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. Size Range Record N
Attribute name Type bytes | or value byte Description
0,000000001 .
Scale 4 10-13 ficoe;lle to be applied to the value for presenta-
100000000,0 '
Number of deci- Specify number of decimals to display after
1 Oto7 14 . .
mals the decimal point.
Number of Unit- THeramberof bytesof the foffowing unit
]()lss;gnator bytes 1 Oto128 15 designator UTF-8 string.
UTF-8 0to Unit designator for this value preseptation.
UnjitDesignator string, 128 16 The maximum number of'characterys of the
no BOM designator is 32.

a | The value range for this attribute was extended from 32 to 128 in ISO 11783-10 version/4.

A.} Object hierarchy

Figure A.1 illustrates the hierarchy of device-related objects. A~device descriptor object
comtain only a single device object and can have multiple DeviceElement, DevicePr

refers to

:

pool shall
bcessData,

DeyiceProperty, and DeviceValuePresentation objects. The\DeviceProcessData and DeviceProperty
obiects can be referenced from multiple DeviceElement:objects. The DeviceValuePresentatfion object
can be referenced from multiple DeviceProcessData orDeviceProperty objects.

DeviceValuePresentatid

nObject

Objectld

DeviceObject DeviceProcessDataObject
Objectld =0 | Objectld

0.n

T DeviceElementQbject

refers to
| I
Objectld
refers to |
0.n DevicePropertyObject

Figure A.1 — Device descriptor object relations

Objectld

1

refers to
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Annex B
(normative)

Message definitions

B.1 Gengerat

B.1.1 Process Data message

The Procgss Data message is used for the transmission of device descriptor data, measured d4ta,
and/or setpoint commands to one or more controllers. The first nibble of the first byteof the message
identifies the command or the action that the controller(s) are required to perform\The remainder of
the procegs data message for commands 016 and 116 is different from the remainder of the process dpta
message df the commands 216 until A1 and D16 until Fq6. Table B.1 lists theseommands and specifies
the definition or location in this annex.

Process Dpta messages can be transmitted on the network regardless of whether a TC or DL sets the
“Task totals active” bit to 1 in the Task Controller Status message. Process Data messages may also ocgur
on the netjwork outside the scope of the communication between TCJor DL and their connected clientg.

When the| Process Data message is used with proprietary data contents, i.e. a DDI value out of fhe
proprietaty DDI value range is referenced then the form@t of the Process Data message shall|be
according|to the Process Data message definition in this ahnex.

Process [Jata requests and measurement commands’shall be replied to before a next request| or
measurenjent command is allowed to be transmitted. This synchronization of request-responhse
process dgta message pairs has been introduced in ISO 11783-10 version 4. See 6.8 for additional detail
regarding|bandwidth management of processtdata communication.

B.1.2 Cgmmand parameter

Data length: 4 bits
Data fange: 0to 15
SPN: 5 199

B.2 Prqgcess Data message parameter group

The Process Data message parameter group is defined as:

Data page: 0

Extended data page: 0

PDU format: 203

PDU specific: Destination address

Default priority: 3 for messages with Command values 316, A16, E16, Oor F16.

4 for messages with Command value D1¢
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5 for messages with Command values 016, 116, 216, Or 416 through

916

Parameter group number: 51968 (00CB0016)

Data length: Variable, minimum of 8 bytes.

The message may be sent to the global destination address, requiring that all controllers parse and
determine the disposition of the message. The message should only be processed when the controller
has determined that it has been addressed to its location.

Th
dej
thed
int
I1S(

b differentiation of the default priority of the Process Data message into 3 differ
pending on the Command value has been introduced in ISO 11783-10 version 4. Prior to
default priority was 3 for all Process Data messages. Using different message priorities
roduced in version 4 to align this part of ISO 11783 with the priority recommendations s

ent levels
version 4,
has been
pecified in

11783-3, giving higher priority to control and connection maintenance messages versiis request

angl acknowledgement messages.

A dingle TC shall be represented by a single control function on the network. All TC commurjication on
thg network shall occur between the client identified as a working set.umaster and the TC s¢rver. This
requirement has been introduced in ISO 11783-10 version 4. The intreduction in ISO 11783-0 version
4 df the peer control communication method has eliminated themeed for a TC consisting d¢f multiple
control functions represented by a multi-member working set ofvthe network. Note that a mulfi-member
working set can still be announced on the network for the ggnnection of such a multi-membgr working
sef{to a VT. If from this multi-member working set the same working set master establishes a Jonnection
as flient to a TC, then only the working set master from¢hat working set shall communicate wjith the TC.

Table B.1 — Process Data commands
Command Meaning
value

016 Subcommand for deternmihing the technical capabilities of a TC, DL, or client. These[technical
data messages are defined in B.5.

116 Subcommand for thetransfer and management of device descriptors. These device descriptor
messages are defined in B.6.

216 Request value-command. The value of the data entity specified by the data dictionafy identi-
fier is requested. The layout of this message is defined in B.3.

316 Valueleommand: the process data value is the value of the data entity specified by the data
dictignary identifier. This command is used both to answer a request value command and to
setithe value of a process data entity. The layout of this message is defined in B.3.

416 Measurement command: the process data value is the time interval for sending the|data ele-
ment specified by the data dictionary identifier. The client has to send the value of this data
element to the TC or DL cyclic with this time interval. The unit of the time interval if millisec-
onds. The layout of this message is defined in B.3.

D16 Measurement command: the process data value is the distance interval for sendinglthe data
element specified by the data dictionary identifier. The client has to send the value of this
data element to the TC or DL cyclic with this distance interval. The unit of the distance inter-
val is millimetres. The layout of this message is defined in B.3.

616 Measurement command: the process data value is the minimum within threshold for sending
the data element specified by the data dictionary identifier. The client has to send the value
of this data element to the TC or DL when the value is higher than the threshold value. The
unit of the threshold is specified by the data dictionary identifier definition. The layout of this
message is defined in B.3.

a

This command value definition is introduced in ISO 11783-10 version 4.
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Table B.1 (continued)

Command
value

Meaning

716

Measurement command: the process data value is the maximum within threshold for sending
the data element specified by the data dictionary identifier. The client has to send the value of
this data element to the TC or DL when the value is lower than the threshold value. The unit
of the threshold is specified by the data dictionary identifier definition. The layout of this
message is defined in B.3.

816

Measurement command: the process data value is the change threshold for sending the data

eIty Specified by the data dictionary tdentfier: T e CHent i1as to Send the vatue of this dart
element to the TC or DL when the value change is higher than or equal to the change thresh
old since last transmission. Prior to ISO 11783-10 version 3, the client had to send the(value
when the value change was higher than the change threshold; ISO 11783-10 version 3/and

later clarified this to be higher than or equal to the change threshold in order tonmake this

consistent with the DataLogTrigger definition in D.17. The unit of the thresholdis specified by
the data dictionary identifier definition. The layout of this message is defined,ih B.3.

9163

Peer control assignment command. This message is used to establish a.connection betweer] a
setpoint value source and a setpoint value user. A successful assignment enables the setpoipt
value source to send setpoint value commands directly to the setpoint value user. The layoyt
of this message is defined in B.4.

Ar69

Set Value and Acknowledge command. This command is used to set the value of a process
data entity and request a reception acknowledgement fremi‘the recipient. The set value
command process data value is the value of the data entity specified by the data dictionary
identifier. The layout of this message is defined in B:3xThe reply shall be a Process Data
Acknowledge message (D1¢). This message is defihed in B.7.

B1g and|C16

Reserved.

D1¢

Message is a Process Data Acknowledge (PRACK). This message is specified in B.7.

E16

Message is a Task Controller Status messdage. This message is specified in B.8.1

F1ig6

Client Task message — sent by the ‘client — is defined in B.8.2.

a

This command

value definition is introduced in 1SO11783-10 version 4.

B.3 Valpe an

B.3.1 P:

The secon

the commpnded

irameter fields

d measurement commands

1 nibble of the firstbyte and the second byte identify the controllable element that must perform

action. The-third and fourth bytes contain the data dictionary identifier that identifies

the data entity of which/thie value is specified in the remainder of the message. The last four bytes in the
Process Data message contain the value of the data to be used to perform the specified action.
The byte grdering of the process variable parameter fields is:

Byte 1: Bits 4 to 1 Command, possible values 21¢ until A4 (see Table B.1)

Byte 1: Bits8to 5 Element number (LSNibble) (see B.3.2)

Byte 2: Element number (MSB) (see B.3.2)

Byte 3: DD identifier (LSB) (see B.3.3)

Byte 4: DD identifier (MSB) (see B.3.3)

Bytes 5 to 8: Process variable value (see B.3.4)
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The element number is a 12-bit field that comprises Byte 1, bits 5 to 8 and Byte 2. It indicates the
specific controllable element that must act on the command. The set of numbers is defined in the device
descriptor. The syntax of {element number, parent number} is used to describe the configuration.

Data length: 12 bits

Data range: 0 to 4095

SPN: 5200

EX
sed

Th
the

Th
shad

When same type and hierarchy level elements are“located in a matrix layout, counting shj

thd
dey
be
dej
dey
ele

B.:

Th
in {

AMPLE A sprayer of three boom sections with six nozzles on the first boom section, eight\noez
ond boom section, and six nozzles on the third boom section {element number, parent number}:

(0,Null}

(1,0}, {2,0}, {3,0}

(4,1}, {5,1}, {6,1}, {71}, {8,1}, {9,1}

(10,2}, {11,2}, {12,2}, {13,2}, {14,2}, {15,2}, {16,2}, {17,2}
(18,3}, {19,3}, {20,3}, {21,3}, {22,3}, {23,3}

b element number would be 0 to address the implement sprayet. The element number would be 2
second boom section. To address the second nozzle on the third boom, the element number would

b element numbers for elements of the same type that’are located at the same level in the
11l have ascending values from left to right, from frofnt to rear or from top to bottom within {

left to right direction, continues with frontto rear and ends with the top to bottom dire
Fice elements along a left to right, a front ta,rear, or a top to bottom arrangement are not r
geometrically connected to each otherOverlaps or gaps may exist but the recommendat
Fice elements that represent the settions of a device are adjacent to each other. When d
rices based upon device location,device element offsets, and device element dimensions,
ment offset and dimension valuestake precedence over the element numbering.

3.3 Data dictionary identifier

s two-byte parametér)is the identifier of the data dictionary entity that defines the data

Data length: 2 bytes

Data rafige: 0 to 65255

SPN: 5201

he process variable’value parameter. The data dictionary entities are listed in ISO 11783-1

zles on the

to address
be 19.

hierarchy
he device.
11 start in
ction. The
pquired to
jon is that
ontrolling
the device

contained
1.

B.

.4 Frocess variable value

This four-byte parameter contains the data value for the Process Data message. This value is defined as

sig

ned long integer data type.
Data length: 4 bytes
Resolution: per data dictionary entity definition
Data range: per data dictionary entity definition
SPN: 5202
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B.4 Peer control assignment messages

The peer control assignment message is used to establish a connection between a setpoint value source
and a setpoint value user. The length of this command depends on the direction of this message. When
sent from TC to another CF, the message length is 14 bytes and uses transport protocol. When sent to
the TC in response to an assignment command, the message length is 8 bytes. This message has been
introduced in ISO 11783-10 version 4.

Transmission repetition rate:

Datal

Paranmpeter group number:

Byte 1:
Byte 1:
Byte 2:

Byte 3:

Byte 4

Byte %:

Bits4to 1 1001

Bits8to 5

Bits4to 1

Value = 0: Assign Receiver

Value = 1: Unassign Receiver

Value = 2: Receiver-Ack

Value'= 3: Assign Transmitter

_ n assi 5 81 assig-

On request

ment response)

Process data, destination-specific
Control assignment

Element number (LSNibble) (see\B.3.2)
Element number (MSB) (see B.3.2)

DD identifier (LSB) (see'B.3.3)

DD identifier (MSB) (see B.3.3)
Control assignment mode

The ElementNumber/DDI combination specifiegl
in this.command starts to receive data from thg
CE-function specified by the NAME in this com-
tand. This assignment mode value is sent from
the TC to the setpoint value user CF.

The ElementNumber/DDI combination specifie¢l
in this command no longer receives data from the
CF function specified by the NAME in this com-
mand. This assignment mode value is sent from
the TC to the setpoint value user CF.

The assignment or unassignment for receiving
control data by the Element / DDI combination
specified in this command has been accepted.
This assignment mode value is sent from the se
point value user CF to the TC.

ar

The ElementNumber/DDI combination specifiegl
in this command is enabled to send setpoint Vare

56

Value = 4: Unassign Transmitter

LUllllllCllldO tU thC OCtlJUillt valuc HOCr CF D}JCblf[Cd
by the NAME in this command. This assignment
mode value is sent from the TC to setpoint value
source CF.

The ElementNumber/DDI combination specified
in this command no longer sends setpoint value
commands to the setpoint value user CF specified
by the NAME in this command. This assignment
mode value is sent from the TC to the setpoint
value source CF.
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Value = 5: Transmitter Ack
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The assignment or unassignment for sending set-
point value data by the Element/DDI combination
specificied in this command has been accepted.
This assignment mode value is sent from the set-

point value source CF to the TC.

Value = 6to 15 Reserved for future use

NO
Ele
val
As{
the

Th
As
6t
me

If
us¢

Th
is 3
thd
dat

B.!
Th

B.!

.p Technical data messages

Byte 5: Bits 8to 5 Destination Element number (LSNibble) of the
setpoint value user that this assignment is made
WIth (format of Element number: see B.3.2)

Byte 6: Destination Element number (MSB) of the set-

(format of element number: see B.3.2)

Bytes 7 to 14: NAME of the CF that this\assignment is 1

with.

TE Destination Element number in bytes 5 and 6 is only used if the Fype of Assignment is Tr4
ment Number is that of the setpoint value user device descriptor. Thisvalue is to be used by t

ignment messages, set the Destination Element number as FFF14. There exists only one DDI becaus
same between the setpoint value source CF device descriptor.and the target controller CF device
rder for the assignment by the TC to be able to be made.

b assignment response is made by sending the sanmie message back to the TC with th
signment (Byte 5, bits 4 to 1) changed to the correct'value. Byte 5, bits 8 to 5 are set to Fig
b 8 are set of FF16 and the message is sent as a single packet. Only one assignment or una
ssage shall be sent to a CF before a responseor Timeout has occurred.

he assignment is rejected, the PDACK shall be used as the response. The defined error bi
d to indicate the reason for rejection|

b connection is disconnected on the event of task totals status change from active to inactij
need to disconnect the assignment before the task is inactive or if the other device does
assignment, the assignmentmessage will be sent with the all fields set the same to define {
a element, except the control assignment mode shall be set for the corresponding unassig

5.1 General

b technical data messages are used to request the characteristics of the TC and participati

b2+ Request Version message

point value use that this assignment is nnade with

hade

nsmit. The
e setpoint

lie source in the “Value Command” Process Data message sent to the‘setpoint value user. For the Receiver

b it must be
descriptor

e Type of
and bytes
ssignment

Es shall be

Je. If there
hot accept
he unique
hment.

ng clients.

The Request Version message allows the TC, DL, and the client to determine the ISO 11783-10 version of
the implementation.

Transmission repetition rate: On request

Data length: 8 bytes

Parameter group number: Process data, destination-specific

Byte 1: Bits4to 1 0000 Command technical data

Bits8to 5 0000 Parameter Request Version
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Bytes 2 to 8: Reserved, transmit as FF1¢

B.5.3 Version message

The Version message is sent in response to the request version message and contains the [SO 11783-10
version information of the TC, DL, or client implementation.

Transmission repetition rate: In response to Request Version message

Data length: 8 bytes

Pararjleter group number: Process data, destination-specific

Byte 1: Bits4to 1 0000 Command technical data
Bits 8to 5 0001 Parameter Version

Byte 2: Version number The version of this part of ISO 11783 that this contrql

function meets.

0 The version of the DIS (draftInternational Standard).
1 The version of the FDIS,1 (final draft International

Standard, first editién).

2 The version of the'FDIS.2 and the first edition pub-
lished as an International Standard.

3 The version of the second edition published as a draft
International Standard (E2.DIS).

4 The version of the second edition published as the
final draft International Standard (E2.FDIS) and as the
International Standard (EZ2.IS).

Byte 3: Boot time Maximum number of seconds from a power cycle to
transmission of first “Task Controller Status messag
(See 6.7.1). Transmit as FF16 when this information i
not available. Providing boot time information shall
only be used by the version information message
sent by the TC or DL, the client shall set this value

to FF16. The definition of this byte is introduced in
[SO 11783-10 version 3, the value for ISO 11783-10
version 2 and prior is FF1¢.

[ 2]

Byte 4: Provided options The options specified in ISO 11783-10 that this TC,
DL, or client meets. The definition of this byte is
Introduced In [SO 11783-1I0 version 3, the value for
[SO 11783-10 version 2 and prior is FF1¢.

Bitl=1= Supports documentation. NOTE: task totals need to be
handled at any level. TC-BAS functionality. The details
of the TC functionalities are listed in Annex F.

Bit2=1= Supports TC-GEO without position-based control. This
definition is defined for position based data logging.

a A TC client is required to adjust the number of booms, sections, and position-based control channels down to the
requirements specified in the TC-SC and TC-GEO functionalities (see Annex F). The values reported by the TC client in the
version message shall not be modified to the adjusted number of booms, sections, and position-based control channels when
connected to a TC server but describe the capabilities of the TC client.
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Bit3=1=
Bit4=1= Supports peer control assignment.

Bit5=1=

1ty.
Bits6to8=0=  Reserved for [SO assignment

Provided options byte 2

a | A TC client is required to ‘adjust the number of booms, sections, and position-based control channels
reqpirements specified in the TC-SC and TC-GEO functionalities (see Annex F). The values reported by the TC
verpion message shall not b&modified to the adjusted number of booms, sections, and position-based control ch
conpnected to a TC servér-but describe the capabilities of the TC client.

B.5.4 Request Identify Task Controller message

The RequestTdentify Task Controller message may be sent by either clients or TCs. Upon recq
messagey the TC shall display, for a period of 3 s, the TC Number (See Clause 3). This message i

Byte 6:

Byte 7:

Byte 8:

Bits1to8=0= Reserved for ISO assignment. The definition
byte is introduced in ISO 11783-10 version‘3,

for ISO 11783-10 version 2 and prior is FF1¢.

Number of booms for section control. When reported by the I'C, this is th
mum number of section control booms that is supported.&When reporte
client, this is the number of section control booms that the client is capal
control.2 A section control boom is defined as a Device Element that refe
Section Control State DDI in one of its Device Progess' Data Objects (see F
The definition of this byte is introduced in ISO,11783-10 version 3, the v3
[SO 11783-10 version 2 and prior is FFyg.

Number of sections for section control. This is the total number of sectio
all booms. When reported by the TC, this is the maximum number of sect
that is supported.a When reportedsbyrthe client, this is the number of seq
that the client is capable to contrgl,2 The definition of this byte is intrody
ISO 11783-10 version 3, the valie for ISO 11783-10 version 2 and prior is

Number of control channels’for position based control. When reported b

Supports TC-GEO with position based control.

Supports implement section control, TC-SC functional-

bf this
the value

e maxi-

d by the
le to
ences the
3.5.3).
lue for

1S across
ions
tions
ced in
FF16.

I the TC,

this is the maximum nuniber of individual control channels that is suppoyted.a

When reported by theclient, this is the number of individual control cha

hnels that

the client is capable,to control.2 A position-based control channel is defined as a

Device Element that references the Prescription Control State DDI in one
Device Process Data Objects (see F.3.4.4). The definition of this byte is in
in [SO 1178310 version 3, the value for ISO 11783-10 version 2 and prior

of its
roduced
is FF16

Hlown to the
client in the
hnnels when

ipt of this
5 intended

to bésent Destination-Global; however, it may be sent Destination-Specific.

The presentation of the TC Number is considered TC proprietary and the TC designer may choose to
present other information indicating the purpose of the TC Number (see 3.18).

The TC Number shall be in the range of 1 to 32, corresponding to Function Instances 0 to 31. The TC
may then be referenced as TC Number 1, TC Number 2, etc.

TC Number = TC Function Instance + 1

NOTE1 The offset of 1 is in support of operators, which may not be familiar with a zero-based numbering
system.
NOTE 2  This message is valid for a DL CF.
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NOTE 3  This message is available in SO 11783-10 version 4 and later.

Transmission repetition rate: On request

Data length: 8 bytes

Parameter group number: Process data, destination-specific

Byte 1: Bits4to 1 0000 Command technical data
Bits8to 5 0010 Identify Task Controller

Bytes|2 to 8: Reserved, transmit as FFqg

B.5.5 Identify Task Controller response message

The TC upes this message to respond to the Identify Task Controller message if\it)was receiyed
Destinatidn-Specific.

NOTE1 [A TC without a GUI may exist and, in that case, the instance number might net be able to be displayed.
NOTE 2  [This message is valid for a DL CF.

NOTE 3 [This message is available in SO 11783-10 version 4 and later.

Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: Process data, destination-specific
Byte 1: Bits4to 1 0000 Command technical data
Bits8to 5 0010 Identify Task Controller response
Bytes|2 to 8: Reserved, transmit as FF1¢
B.6 Device descriptor messages

B.6.1 Ge¢neral

The devic¢ descriptor messages are used to transfer the device descriptor from client to TC or DL and to
maintain the device déseriptor object pool.

B.6.2 RequestStructure Label message

The Requé¢st Structure Label message allows the client to determine the availability of the requested
device dederipto peture atthe TC or DI the reguested ueture labelis present3 ncturelabel
message with the requested structure label shall be transmitted by the TC or DL to the sender of the
Request Structure Label message. Otherwise, a structure label message with 7 structure label bytes set
to value = FF1¢ shall be transmitted by the TC or DL to the sender of the Request Structure Label message.

If bytes 2 to 8 are transmitted as FFi¢s, the Request Structure Label message allows the client to
determine the version of the latest device descriptor structure present at the TC or DL. If a structure
label is not present, a structure label message with 7 structure label bytes set to value = FF1¢ shall
be transmitted by the TC or DL to the sender of the Request Structure Label message. This method is
backwards compatible with ISO 11783-10 version 3 and prior.

Transmission repetition rate: On request
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B.6.3 Structure Label message

Th
reg

Data length:
Parameter group number:
Byte 1: Bits4to 1

Bits8to 5

Bytes 2 to n:

Data length:

Parameter group number:
Byte 1: Bits4to 1
Bits 8 to 5

Bytes 2 to n:

B.6.4 Request Localization Label message

Transmission repetition rate:

0001
0000

b Structure Label message is sent by the TC or DL toinform the client about the availab
uested version of the device descriptor structure at’the TC or DL.

0001
0001

ISO 11783-10:

Variable (8 to 40 bytes)

Process data, destination-specific
Device descriptor

Request Structure Label

Device Descriptor Structure Label and if

2015(E)

needed

the Extended Structure Label. Byte 2 is data

Label and Byte 8 is data array byte 7 of

Descriptor Structure Label. If the eXiste
specific Extended Structure Labelis req
then byte 9 is byte 1 of the Extended Str
Label and Byte n is the last‘data array b
Extended Structure Labél‘This definiti

ucture

he Device
ceofa
ested,
cture

te of the

is intro-

duced in ISO 11783-10 version 4, prior versions

use exactly 7 bytes-with the values set t
a specific Extended-Structure Label is re
transport protocol shall be used.

FF16. If
quested,

lity of the

In response to Request Structure Label mmessage

Variable (8 to 40 bytes)

Process data, destination-specific
Device descriptor

Structure label

Device Descriptor Structure Label and if
the Extended Structure Label. Byte 2 is {
Descriptor Structure Label data array by
Byte 8 is the Device Descriptor Structur
data array byte 7. If an Extended Structy
is available, then byte 9 is byte 1 of the E
Structure Label and Byte n is the last Ex]
Structure Label data array byte. Transm
CAN frame 8 byte message with 7 bytes

needed
he Device
te 1 and
e Label

re Label
xtended
tended

it a single
with

value = FF1¢ when the rpqnpqtpd struct

re label

is not present. If the Extended Structure
used, transport protocol shall be used.

Label is

The Request Localization Label message allows the client to determine the availability of the requested
device descriptor localization at the TC or DL. If the requested localization label is present, a localization
label message with the requested localization label shall be transmitted by the TC or DL to the sender
of the Request Localization Label message. Otherwise, a localization label message with all localization
label bytes set to value = FF1¢ shall be transmitted by the TC or DL to the sender of the Request
Localization Label message.

©lI
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If bytes 2-8 are transmitted as FFig, the Request Localization Label message allows the client to
determine the localization version of the latest device descriptor present at the TC or DL. If a localization
label is not present, a localization label message with all localization label bytes set to value = FF1¢4 shall
be transmitted by the TC or DL to the sender of the Request Localization Label message.

Transmission repetition rate:
Data length:

Parameter group number:

On request
8 bytes

Process data, destination-specific

Byte 1: Bits4to 1
Bits8to 5

Bytes|2 to 8:

B.6.5 Lqgcalization Label message

The Local]zation Label message is sent by the TC or DL to inform the cljent about the availability of
requested|localization version of the device descriptor at the TC or DL}

Transmission repetition rate:

Data length:

Parameter group number:
Byte 1: Bits4to 1
Bits 8to 5

Bytes|2 to 8:

B.6.6 Re¢quest Objéct-pool Transfer message

The Requpst Objectpool Transfer message allows the client to determine whether it is allowed
transfer (partof)-the device descriptor object pool to the TC or DL.

0001
0010

0001
00171

Device descriptor
Request Localization Label

7-byte Device Descriptor Localization‘Label.
Byte 2 is data array byte 1 and Byte’8 is data
array byte 7. This definition is,intrfoduced in
ISO 11783-10 version 4, Priotrversions use FF1g

In responseto Request Localization Label mes-
sage

8 bytes

Process data, destination-specific
Device descriptor

Localization Label

7 byte device descriptor localization label. Bytg
to 6 are defined by the language command PGN|
(see ISO 11783-7). Byte 7 is reserved and set to
FF16. Transmit all bytes with value = FF1 wher
the requested localization label is not present.

Transkission rnpnfifinn rate:

Data length:

Parameter group number:

Byte 1: Bits4to 1
Bits8to 5

Bytes 2 to 5:

Bytes 6 to 8:

62

0001
0100

On reguest
-1

8 bytes

Process data, destination-specific
Device descriptor

Request Object-pool Transfer
Requested transfer data size in bytes

Reserved, transmit as FF1g

Lhe

to
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B.6.7 Request Object-pool Transfer Response message

Transmission repetition rate:

Data length:
Parameter group number:
Bits4to 1

Byte 1: 0001

In response to Request Object-pool Transfer mes-
sage

8 bytes
Process data, destination-specific

Device descriptor

Bits8to 5 0101

Byte 2: Status 0

Bytes 6 to 8: 1

Bytes 3 to 8:

B.6.8 Object-pool Transfer message

Th
po

Request Object-pool Transfer Responsge

There may be enough memory available| However,
because there is overhead assoCiated wikh object
storage, it is impossible to predict whether there
is enough memory available:

There is not enough rhemory available. [)o not
transmit device déesgriptor object pool.

Reserved, trafismit as FFqg

e Object-pool Transfer message enables the client to transfer (part of) the device descrigtor object
pl to the TC or DL. The transfer of the device descriptor object pool can be split up over multiple

object-pool transfer messages. When the object-po6! transfer is split up over multiple (Qbject-pool

Tra

B.6.9 Object:pool Transfer Response message

nsfer messages, each single object-pool transfer shall contain complete object descriptionk.

Transmission repetition rate:
Data length:

Parameter group number:
Bits 4 to 1

Byte 1: 0001

Bits.8 te'5 0110

Bytes 2 to n:

Transmission repetition rate:

Data'length:

On request

Variable

Process data, destination-specific
Device descriptor

Object-pool Transfer

Object-pool records

In response to Object-pool Transfer mespage

8 bytes

Parameter group number:

Byte 1: Bits4to 1 0001
Bits8to 5 0111
Byte 2: Error code 0
1
2
Bytes 3 to 6:

© ISO 2015 - All rights reserved
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Device descriptor

Object-pool Transfer Response

No error, transfer OK

TC or DL ran out of memory during transfer
Any other error

Received data size in bytes
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Bytes 7 to 8: Reserved, transmit as FF1¢

B.6.100

bject-pool Activate / Deactivate message

This message is sent by a client to complete its connection procedure to a TC or DL or to disconnect
from a TC or DL.

To complete the connection procedure, this message is sent by a client with the value of the command
attribute byte set to “Activate”. This indicates that the device descriptor object pool is complete and
ready for use. This command is sent after the transfer of the device descriptor object pool, after any

object is rme ined or added to I1ts device descriptor object pool during operation or when compari;
of the reqliested labels indicates that the version of the device descriptor object pool in the device.is

same ast

descriptor object pool was uploaded, the TC or DL shall activate the device descriptor object pool fr

the latest

To disconmpect from a TC or DL, this message is sent with the value of the command att¥ribute byte se
“Deactivate”. This indicates that the client intentionally disconnects from the TC or DL.

The definjtion of the command attribute byte value for deactivation of the connection toa TC or DL |
been intrqduced in ISO 11783-10 version 4.

Transmission repetition rate: On request

Data

Parameter group number: Process.data, destination-specific

Byte

Byte

Bytes|3 to 8: Reserved, transmit as FF1g

B.6.11 Object-pool Activate /,Deactivate Response message

This mesgage is sent by the*TC or DL to a client to acknowledge the device descriptor Object-p
Activate/Deactivate meSsage.

Upon actiyation ofadevice descriptor object pool, when the TC or DL replies with an error of any ty
the TC or|DL shalldelete the device descriptor object pool from the volatile memory. The TC or

can optionally miform the operator of the reason for deletion. Communication with the client shall
continue ilE the case of a device descriptor already being present in the data transfer file set from
FMISin c .

e version of the device descriptor object pool available in the TC or DL. In case thatio)dey

Structure Label request which was successfully responded to.

length: 8 bytes

1: Bits4to 1 0001 Device descriptor

Bits8to 5 1000 Object-pool Activate/Deactivate

command, 0 = Object-pool deactivation comma
value.

2: Command Attribute, FF16 = Object-pool activat'rn
d

on
Lhe
ice
pm

to

1aS

pol

p€,
DL
hot
the

Device descriptors that contain errors shall not be written to the data transfer file set for transfer from

the MICS

to the FMIS.

Upon successful deactivation of a device descriptor object pool, the TC or DL shall reply with the Byte 2

set to indicate no errors. The maximum response time is 2 s.
Transmission repetition rate: In response to Object-pool Activate message
Data length: 8 bytes

a  The definition of this bit is introduced in ISO 11783-10 version 4.
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Parameter group number:

ISO 11783-10

Process data, destination-specific

:2015(E)

Byte 1: Bits4to 1 0001 Device descriptor
Bits8to 5 1001 Object-pool Activate / Deactivate Response
Byte 2: Error codes (0 = no errors)
Bit1=1= There are errors in the device descriptor object
pool, refer to Bytes 3 to 7 for additional error
inforna ot o
Bit2=1= TCran out of memory during activation
Bit3=1= Any other error
Bit4=1= Object Pool not activated (Pifferent DDOP with
same structure label exists already in T(2
Bits 5 to 8 = Reserved, transmitted as 0 (zero)
Bytes 3, 4 Parent object 1D of faulty object, transmjt as NULL
object ID ifthere are no object-pool errofs
Bytes 5,6 ObjectiDof faulty object, transmit as NYLL object
ID if:there are no object-pool errors
Byte 7 Object-pool error codes (0 = no errors)
Bit1=1= Method or attribute not supported by the TC or
DL
Bit2=1= Unknown object reference (missing object)
Bit3=1= Any other error
Bit4=1= Device descriptor object pool was delgted from
volatile memory
Bits 5to 8 = Reserved, transmitted as 0 (zero)
Byte 8 Reserved, transmit as FFqg
a | The definition.of this bit is introduced in ISO 11783-10 version 4.
B.6.12 Object-pool Delete message
Thjsi$ a message to delete the device descriptor object pool for the client that sends this mefsage. The
Object-pool Delete message enables a client to delete the entire device descriptor object pool before

sending an updated or changed device descriptor object pool with the object-pool transfer message.

Only device descriptor object pools that have been defined by the client may be deleted. Device
descriptor object pools received from the FMIS are not affected.

For TC or DL version 3 or prior, the Object-pool Delete message was defined for a client to delete the
entire device descriptor object pool before sending an updated or changed device descriptor object pool
with the Object-pool Transfer message. Due to possible references of logged data to a device descriptor
or the device already being allocated to a task, there are situations that a TC server cannot execute this
message succesfully. In these situations, for TC version 3 or prior, it was not clear whether the Object-
pool Delete Response message had to be used to respond the object pool delete error to the client or
whether the Object-pool Delete message could be rejected with a process data acknowledge message.
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In TC or DL version 4 and later, each Object-pool Delete message shall be replied to by transmitting
an Object-pool Delete Response message. An error detail attribute has been added to the Object-pool

Delete Response message to indicate the reason in case an object-pool cannot be deleted.

Transmission repetition rate:

Data length:

Parameter group number:

On request
8 bytes

Process data, destination-specific

Byte 1: Bits4to1 0001 Device descriptor
Bits8to 5 1010 Object-pool Delete
Bytes|2 to 8: Reserved, transmit as FF1¢

B.6.13 Object-pool Delete Response message

Transmission repetition rate:

Data length:

Parameter group number:

Byte 1:

Bytes|2 to 8:

Byte 2:

Byte 3:

Bytes|4 to 8:

a  The def]nition of this byte is idfroduced in ISO 11783-10 version 4, in ISO 11783-10 version 3 and earlier; this byte

transmitted|as FF1¢.

B.6.14 Change Designator message

Bits4to 1

Bits8to 5

0001
1011

In response to Object-pool Delete message

8 bytes

Process data, destination-specific

Device descriptor

Object-poal-Delete Response

Errorcode: 0 = no error; 1 = error

Error detail: a

0 = object-pool is referenced by task data

1 = server cannot check object-pool references
FF16 = error details are not available

Reserved, transmit as FF1¢

This messpge is toxupdate the designator of an object.

Transmission repetition rate:

On request

Data length:

Parameter group number:

Byte 1:

Bytes 2, 3:

66

Bits4to 1

Bits8to 5

0001
1100

Variable

Process data, destination-specific
Device descriptor

Change Designator

Object ID

as
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Bytes 4:

Bytes 5 to n:

B.6.15 Change Designator Response message

Transmission repetition rate:

1SO 11783-10:2015(E)

Designator length, number of bytes, value range is
0 to 128 to transmit maximum 32 UTF-8 charac-

ters.

UTF-8 encoded designator, no BOM

In response to Change Designator message

Data length: 8 bytes
Parameter group number: Process data, destination-specifie
Byte 1: Bits4to 1 0001 Device descriptor
Bits8to 5 1101 Change Designator Response
Bytes 2, 3: Object ID
Bytes 4: Error code: 0 = no‘error; 1 = error
Bytes 5 to 8: Reserved,&ransmit as FFq4
B.Y Process Data Acknowledge (PDACK) message
Thjs message is sent by the client Master or by the/T€ or DL to acknowledge or reject comrhands and
pr:[cess data. The reasons are given in the least significant byte of the process data value.|When the
prgcess data error code reported is not associated with a specific element number or a spgcific DDI,
th¢ values of the element number or DDI shall be set to “not available”. The “not available” value of the
eleiment number is FFF1¢ and the “not available” value of the DDI is FFFFqe.
To|avoid unnecessary busload, a Process Data Acknowledge message with the Process I)ata Error
Cogle = 0 shall not be transmitted in-response to the Process Data commands: 01¢, 116, 216, 315, 916, D16,
E14, and F1e,
Transmission repetitign,rate: Onrequest
Data length: 8 bytes
Parameter group number: Process data, destination-specific
Byte 1; Bits4to 1 1101 Process Data Acknowledge (PDACK)
Bits8to 5 Element number (LSNibble), send as F16[when not
applicable to the error code
Byte 2: Element number (MSB), send as FF{¢ when not
applicable to the error code
Bytes 3, 4: DD], send as FFFF1¢ when not applicable to the
error code
Byte 5: Process Data Error Codes (0 = no errors)
Bitl=1= Process Data Command not supported

a

b

The definition of this bit is introduced in ISO 11783-10 version 4.
The definition of these 4 bits is introduced in ISO 11783-10 version 4.

© ISO 2015 - All rights reserved
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Byte 6: Bits4to 1 Process Data Command that thisPDACK message

Bytes

a  The def
b The def

B.8 Sta

The status
of tasks iy

Bit2=1= Invalid element number

Bit3=1= DDI not supported by element

Bit4=1= Trigger method not supported

Bit5=1= Process data not settable

Bit6=1= Invalid or unsupported interval or threshold

Bit7=1= Process data value does not confarm to DDI defj-
nitiona

Bit8=1= Process data value is outside the operational

range of this devicea

is transmitted for, send as F1gjwhen not applicaple
to the error codeb. Prior to version 4, these bits
are transmitted as Fqe.

Bits8to 5 Reserved, transmit as\F1g

7, 8: Reserved, transmit as FF1¢

nition of this bit is introduced in ISO 11783-10 version 4.
nition of these 4 bits is introduced in ISO 11783-10 version 4,

fus messages

messages allow the client to determine the health of the TC or DL and to monitor the progress
the TC or DL. They also allow the TIC or DL to monitor the health of clients and supporfed

commandg, and processing of data by the clients.
B.8.1 T3sk Controller Status message
This messpge shall be sent by the TCto indicate the current task status.
Transmission repetition €ate: 2 s and on change of any byte in this message. At
least 200 ms shall pass between status messagg¢s.
Data length: 8 bytes
Parameter group number: Process data, global destination
Byte Bits4to 1 1110 Task Controller Status
Bits 8to 5 1111 Element number, set to not availablea
Byte 2: FF16 Element number, set to not availablea
Bytes 3, 4: FFFF16 DDI, set to not availablea
Byte 5: Actual TC / DL status
Bitl=1= Task totals active, a task is started or resumed,
task totals may accumulate.
a  The notavailable value for this attribute is introduced in ISO 11783-10 version 2. Clients shall ignore this attribute when

processing the Task Controller Status messages.

68
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On 0 to 1 transition:

On 1 to O transition:

1SO 11783-10:2015(E)

Internal Control Function task totals are reset to
zero and counting starts

Internal Control Function task totals are stopped
and may be queried by TC or DL through a series
of Request Value commands

Bit2=1= TC or DL is busy saving data to non-volatile mem-
ory
Bit3=1—= F€or bt isbusy readingdatafromrmomr=yolatile
memory
Bit4=1= TC or DL is busy executing a B.6 cammanpd
(device descriptor messages)
Bits5to7=0= Reserved
Bit8=1= TC or DL is out of memery
Byte 6: Source address‘ofclient for which B.6 command is
being executed\(valid only if Byte 5, Bit 4 is set, or
else transmit value = 0)
Byte 7: B.6 comimand (Byte 1) that is being exeduted
(valid-only if Byte 5, Bit 4 is set, or else tfansmit
value = 0)
Byte 8: Reserved
Notes:

a | The not available value for this attribute isintroduced in ISO 11783-10 version 2. Clients shall ignore this atfribute when

professing the Task Controller Status messages.

B.8.2 Client Task message

Thjs message shall be sent/by-all clients to the TC or DL to indicate the current Client Task stqtus.

Transmission repetition rate:

Data length;

Parameter group number:

2 s and on each task status change. At lepst
200 ms shall pass between Client Task njessages.

8 bytes

Process data, destination-specific

Byte 1: Bits4to 1 1111 Client Task
Bits8to 5 1111 Element number, set to not availablea
Byte 2: FF16 Element number, set to not availablea
Bytes 3, 4: FFFF16 DD], set to not availablea
Bytes5to8: Bit1l Actual TC or DL status: task totals active (as

received in Task Controller Status message, Byte
5, Bit 1)

a  The not available value for this attribute is introduced in ISO 11783-10 version 2. TCs or DLs shall ignore this attribute
when processing the Task Controller Status messages.

© ISO 2015 - All rights reserved
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Bits 2 to 32 0 Reserved

Notes:

a  The not available value for this attribute is introduced in ISO 11783-10 version 2. TCs or DLs shall ignore this attribute
when processing the Task Controller Status messages.
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Annex C
(normative)

XML elements relationship diagram

2015(E)

Figures C.1 and C.2 show the entity relationship diagram for all entities. The content§ of ap XML file
shall be according to the relationships as specified in the diagram. The entities showx inf Figure C.1 and

Figure C.2 do not always contain foreign key identifiers, since this can be determined by the
of flefinition in the XML file.

sequence

The ERD specifies, for example, that the Task entity has a one-to*zero-or-more relation to
WqrkerAllocation; the task can have no workers assigned, but also one or more. When ong or more
waorkers are assigned, this means that the WorkerAllocation definition shall follow the TaskHeaderData
definition, in order to get its relation to the task. Worker has also a.diréct one-to-zero-or-more relation

to [ask. This means that a Worker can be the “Responsible Worker!for zero or more Tasks.

the originating entity towards the other entity. For .example, the relation between
WdrkerAllocation is read as: Worker can occur in zero ex.more WorkerAllocations (0 + crow
WqrkerAllocation entity is bound to exactly 1 worker (8ingle bar).

© ISO 2015 - All rights reserved
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The line ends at each relation shall be read as “opposite /ing end” and determine multia:}'ﬁcity from
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Figure C.1 — XML elements relationship diagram, part 1
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Figure C.2 — XML elements relationship diagram, part 2
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Annex D
(normative)

XML elements and attributes

D.1 XMgEetenremnts

The XML gttributes of an XML element are described in this annex in tables with six columns;
— Attrilpute, name of the XML attribute.

— XML, KML attribute tag.

« “«_n

— Use, “I” denotes required, “0” denotes optional.

— Type,|XML type specification of this attribute.

— Length/range, number of characters or value range of this attributef

— Comrment, additional explanation or restrictions on format of this attribute.

NOTE Child XML elements are also listed in the XML attributes:

Table D.1 — Example XML element attributes

Attribpte XML | Use Type Length/ Comment
range
Attribute_[l A r xs:datetime Max. 29 example of a required attribute
Attribute_P B 0 xs:datetime Max. 29 example of an optional attribute
) example of optionally including a single
Element_1 0 xs:element XML element Element_1

The type ksd:dateTime represents.a specific date and time in the format CCYY-MM-DDThh:mm:ss.§ss,
which is alconcatenation of thé.xsd:date and xsd:time forms, separated by a literal letter “T”. All of fhe
same rulep that apply to the'xsd:date and xsd:time types are applicable to xsd:dateTime.

An optionpl time zonegxpression may be added at the end of the value. The letter Z is used to indicpte
Coordinated Universal-Time (UTC). All other time zones are represented by their difference frpm
Coordinated Universal Time in the format +hh:mm or -hh:mm. These values may range from -14{00
to 14:00. For example, US Eastern Standard Time, which is five hours behind UTC, is represented| as
-05:00. If ho-time zone value is present, it is considered to be local time; it is not assumed to be UTC.

D.2 AllocationStamp — ASP
Type:

Task data

Description:

The AllocationStamp XML element specifies a recording of an allocation event. Optionally, a position can
be recorded at an AllocationStamp specification. All AllocationStamp XML elements that were provided
by the FMIS shall be of the type planned and all AllocationStamp XML elements that were provided by
the MICS shall be of the type effective.
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All AllocationStamp XML elements shall have a Start attribute value defined. Duration shall always
contain a positive value and is equal to the time elapsed between Start and Stop. Thus, a finite
AllocationStamp XML element specification can consist of either a Start and a Stop (Duration can be
calculated) or a Start and a Duration (Stop time can be calculated). The specification of an infinite
AllocationStamp XML element, e.g. only recording the Start is allowed.

In ISO 11783-10 version 4, the datetime data type has been extended to include time zone information
or to be explicitly set to UTC. When the time zone is known, it is required to either specify times in UTC
by adding the “Z” indicator or include time zone offsets in the start and stop attributes. Using either
UTC exp11c1tly or usmg the tlme zone mformatlon when local time 1s used by the FMIS to normalize

avies i s times are

Log binary
local time
from the UTC time. In this case, the calculated time zone can be applied to all timestamps i} the same
data transfer file set.

Indluded by XML elements:
— | CommentAllocation

— | DeviceAllocation

— | ProductAllocation

— | WorkerAllocation

Indludes XML element:

— | Position
Table D.2 =AllocationStamp attributes
Attribute XML | Use Type Length/ Comment
range

Time of start. Format: yyyy-mm+ddTh-
Start A r xs:datetime Max. 29 h:mm:ss.sss plus an optional timg zone
indication.a

Time of end. Format: yyyy-mm-ddTh-
Stgp B ob xs:datetime Max. 29 h:mm:ss.sss plus an optional timg zone
indication.a

Time between start and stop in qumber of

Duration C ob |xs:unsignedLong| 0 to (232-2) seconds

Type of the AllocationStamp, possible
values:

Type D r xs:NMTOKEN 1.4

t="Pranmed
4 = Effective (Realized)

Include up to 2 Position XML elements
which represent the position at the start
and stop attribute values of the Allocation-
Stamp.

Position o) xs:element

a  The time zone information is introduced in ISO 11783-10 version 4.

b Either Stop or Duration need to be specified in addition to Start to create a finite AllocationStamp XML element.

EXAMPLE 1 No time zone information is available, time is recorded in local time.

<ASP A="2003-08-20T08:10:00" D="4">
<PTN A="54.588945” B="9.989209” D="3"/>
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</ASP>
<I— tim
<ASP A=

estamp with second precision — >
7’2003-08-20T08:10:00" C="3512" D="4"/>

<I- timestamp that includes a sub-second precision — >

<ASP A=

7’2003-08-20T08:10:00.245" C="3512" D="4"/>

EXAMPLE 2  Time zone information is available in the system, but time is recorded explicitly in UTC only.

<ASP A=

’2003-08-20T07:10:00Z” C="3512" D="4"/>

EXAMPLE
for Central

<ASP AS

or for

<ASP Ad
D.3 Att

Type:
External d|
Descriptic

The Attad
transfer f

The file n
should fol

If the atta
can be ign
has a valu
delete the
preserve {

To preven
Task Cont

could be ajn example of thisuse case.

B~ T1me zone information 1s available, time 15 recorded in focal time with time Zone information,
European Time a start time for the same moment of time as example 2 would be

’2003-08-20T08:10:00+01:00" C="3512" D="4"/>

a location in time zone 0, this same moment of time is

’2003-08-20T07:10:00+00:00" C="3512" D="4"/>

hchedFile — AFE

ata
n:

hedFile XML element specifies a manufacturerproprietary file to be part of the d
le set.

ust reside in the same directory as the TASKDATA.XML. The filename of the attached f
ow the 8.3 naming convention and be alDupper case.

ched file originates at another mahufacturer (for example, a FMIS manufacturer), conte
ored by the TC if the attached file/is of a non-predefined type. If the Preserve XML attrib
e of 1, then the TC can omit the AFE XML element from the received data transfer file set 4

[ unnecessary datactransfers, attribute B (Preserve) shall be set to 1 if there is no need for
Foller to transferthe attached file back to the FMIS. An updated Task Controller language

hta

les

nts
lite
nd

attached file immediately-AWvalue of 2 for the Preserve XML attribute signals that the TC mpst
his XML element and the file and include these in the data transfer file set back to the FMIS,

Lhe
file

Included Hy XML elenments:
— 1501183 _TaskData
TFable-BD-3—AttachedFile-attributes
Attribute XML | Use Type Length/ Comment
range
Unique name of the attached file. For
. . ) predefined file types, the file name may be
F1legameW1thEx A r xs:1D 12 fixed. Format is a 8.3 filename consisting of
tension :
uppercase characters in the range A-Z and
0-9 (e.g. “PROPDATA.BIN").
1 = Task Controlller does not need to pre-
Preserve B r xs:NMTOKEN 1to2 serve attached file.
2 =Preserve on TC and send back to FMIS.
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Attribute XML | Use

Type

Length/
range

Comment

ManufacturerGLN | C r

xs:anyURI

max. 32

Empty for attachments predefined by

ISO 11783. For other attachments, this
shall contain the manufacturer’s GS1 GLN
(Global Location Number).

Predefined types (ManufacturerGLN is
empty):

FileType D r

xs:unsignedByte

1to 254

XML, all uppercase). Note: amaxfjmum of
one LINKLIST.XML file can be re
the TASKDATA.XML.

The range of 1 to 127is reserved|for ISO
predefined file types. The range pf 128 to
254 is for manufacturer proprietpry file

types.

For a nonempty ManufacturerGLN, it is up
to the manufacturer to set an appropriate
valde:

1 = LINKLIST (fixed filename ‘LITKLIST.

erenced in

FileVersion E o)

—

xs:string

max. 32

File version number to create a unique
relation between the TASKDATA|XML and
the attached file.

Fi

—

leLength F 0

xs:unsignedLong

0 to(232-2)

Length of attached file in numbef of bytes.

EXAMPLE

A

AFE A="LINKLIST._XML”

D.ft BaseStation — BSN
Type:
Codling data

Depcription:

The BaseStation XML element describes a positioning system base station.

Note: this XMl element is introduced in ISO 11783-10 version 4.

Referenced by XML element:

— | 'GuidancePattern

B="1"
JAFE A="CLAASEXT.DAT” B="1" C="urn:epc:
§AFE A="PRESERVE.DAT” B="2" C="urnZepc:

c="" D=1

EL»g on

F="6400"/>
id:sgIn:4250285.50000.9” D="1"/>
id:sgIn:0614141.33254.1" D="7"/>

Included by XML element:
— 15011783 _TaskData

Table D.4 — BaseStation attributes

14

Attribute XML | Use Type Length/range Comment
Unique identifier of BaseStation
BaseStationld . <s:ID min. 4 to max. |Format: (BSN|BSN-)([0-9])+

Records generated on MICS have
negative IDs

© ISO 2015 - All rights reserved

77


https://standardsiso.com/api/?name=f94126f85bf7b62144afe3b31215f1d1

ISO 11783-10:2015(E)

Table D.4 (continued)

Attribute XML | Use Type Length/range Comment
BaseStationDesignator B r xs:string max. 32 Designator of BaseStation

. - : BaseStation position north
BaseStationNorth C r xs:decimal 90.0t0 90.0 WGS84
BaseStationEast D r xs:decimal |-180.0 to 180.0 |BaseStation position east WGS84

. ) (-231+1) to | BaseStation position altitude
BaseStationUp E r xs:long (231-1) WGS84 ellipsoid in mm
EXAMPLE

<BSN A="HSN4” B=""RTK Reference 17 C="

D.5 CodedComment — CCT

Type:
Coding data

Descriptign:

54.588945” D="9.989209” E=523867"/>

The CodedComment XML element describes predefined comments that can be used to annotate tagks.

Comment$ can be grouped in CodedCommentGroups by establishing a reference to that group
CodedCo::EmentGroupIdRef. A coded comment can include a list\of possible values (e.g. low, medium,

high). The
a comme

Referenced by XML element:

CommentAllocation
Includes XML element:

CodedCommentListValue

Tablée D.5 — CodedComment attributes

in

e values are described in CodedCommentValues. Ori¢-of these values can be referenced wlen
is assigned to a task.

Attribute XML)|{ Use Type Length/range Comment
Unique identifier of CodedCom
ment
CodedConfmentld A r xs:ID min. 41? MaX- | Eormat: (CCT|CCT-)([0-9])+
Records generated on MICS haye
negative IDs
CodedComjmentDesignator B r xs:string max. 32 Designator of CodedComment
Selection of one attribute:
1 = point
CodedCommentScope C r xs:NMTOKEN 1to3
2 = global
3 = continuous
] Reference to ID of CodedCom-
CodedCommentGroupldRef D 0 xs:IDREF min. 413? max. | mentGroup
Format: (CCG|CCG-)([0-9])+
. Includes a list of XML element
CodedCommentListValue 0 xs:element CodedCommentListValue

EXAMPLE 1

78

Point Scope CodedComments
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<CCT A="CCT1” B="Refuel” C="1"/>
<CCT A="CCT2” B="Field operation interrupted” C="1"/>

EXAMPLE 2 Global Scope CodedComments with CodedCommentListValues
<CCT A="CCT3” B="Weeds” C="2"">

<CCL A=”"CCL12” B="no weeds”/>

<CCL A="CCL13” B="some small weeds”/>

<CCL A="CCL14” B=""some large weeds’/>

<CCL A=”"CCL15” B="numerous small weeds”/>

<CCL A="CCL16” B="numerous large weeds”/>

LOOT

1SO 11783-10:2015(E)

7 CCT

4CCT A="CCT4” B="Weather” C="2">

<CCL A="CCL17” B="Drizzle’/>

<CCL A="CCL18” B="Humid”/>

<CCL A="CCL19” B="Frost, Firm Ground”/>

<CCL A="CCL20” B="Rain”/>

<CCL A="CCL21” B="No Wind”/>

<CCL A=”CCL22” B=”Slight Frost’/>

<CCL A="CCL23” B="Light Wind”/>

<CCL A="CCL24” B="Shower”/>

<CCL A=”"CCL25” B="Very Hot”/>

<CCL A="CCL26” B="Very Windy”/>

<CCL A="CCL27” B="Dry”/>

4/CCT>

CCT A="CCT5” B="Soil Condition” C="2">
<CCL A=”CCL28” B="damp”/>
<CCL A="CCL29” B="dry on surface, wet below”/>
<CCL A="CCL30” B="wet on surface, dry below”/>

A

<CCL A=”CCL31”
<CCL A="CCL32”
<CCL A="CCL33"”
<CCL A="CCL34~
<CCL A="CCL35”
<CCL A="CCL36”

B=""seed bed coarse”/>
B="seed bed good”/>

B="seed bed finely granulated”/>

B=""very porous”/>
B="very wet”/>
B="dry”/>

4/CCT>

EXAMPLE 3  Continuous Scope Cod¢édComments with CodedCommentListValues

A

CCT A="CCT7” B="Thistles\C="3">
<CCL A="CCL1” B="10 Pv/sqm”/>
<CCL A="CCL2” B="20" P</sqm”/>
<CCL A="CCL3” B=230-P./sqm”/>

4/CCT>

D.p CodedCommentGroup — CCG

Type:
Codling data

Depéription:

The CodedCommentGroup XML element can be used to combine predefined CodedComments into
groups. The purpose is to have a better navigation and selection of CodedComments on the mobile
system. Each CodedComment can belong to only one CodedCommentGroup. A CodedCommentGroup

can, for instance, be “weeds”, which contains the CodedComments “camomile”,

» o«

couch grass”, and

“thistle”. To set up a list of CodedComments that belong to a particular CodedCommentGroup on
the MICS, all CodedComment XML elements shall be examined for a match between XML attributes

CodedCommentGroupldRef and the identifier of that CodedCommentGroup.
Referenced by XML element:

— CodedComment
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Table D.6 — CodedCommentGroup attributes

Attribute XML | Use Type Length/range Comment
Unique identifier of CodedCom-
mentGroup
CodedCommentGroupld A r xs:1D min. 413? MaX- | Format: (CCG|CCGH)(Jo-9+
Records generated on MICS
have negative IDs
CodedCommentGroupDesig- R . vechring may 27 Designator of CodedComment-
nator S Group

EXAMPLE

<CCG A9”CCG1” B=""Weeds” />

<CCT|
<CCU
<CCU
<CCL
</CCT>

D.7 CodedCommentListValue — CCL

Type:
Coding data
Descriptidn:

The Codd

when that

»” o«

“low”,

Referenced by XML element:

A="CCT6” B="Thistles” C=73" D="CCGl” >
A="CCL37” B="10 P./sqm”/>
A="CCL38” B="20 P./sgm”/>
A="CCL39” B="30 P./sqm”/>

dCommentListValue XML element providesva value to qualify a coded commg
Each CodedCommentListValue always belongs tosa single CodedComment only. One of

CodedConmimentListValues that belongs to a CodedComment can be referenced in CommentAllocat
CodedComment is assigned to a task.(Examples of CodedCommentListValues are sets like
mgdium”, and “high” or definitions suchlas “crop growth stage codes”.

nt.
the
on

— ComnientAllocation
Included By XML element:
— CodedComment
Table D.7 — CodedCommentListValue attributes
Attribute XML | Use Type Length/range Comment
Unique identifier of Coded-
CommentListValue
CodedCommentListValueld A r xs:1D i 112' 9% 1Format: (CCL|CCL-)([0-9])+
Records generated on MICS
have negative IDs
CodedCommentListValueDesig- . Designator of CodedCommen-
B r xs:string max. 32 :
nator tListValue

EXAMPLE

<CCL A="CCL37” B=710 P./sqm”/>
<CCL A="CCL38” B="20 P./sqm”/>
<CCL A="CCL39” B="30 P./sqm”/>

80
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D.8 ColourLegend — CLD
Type:

Coding data

Description:

The ColourLegend XML element describes a colour legend that can be used to display values in different
colours on a grid map. A ColourLegend XML element includes ColourRange XML elements which specify
the colour to be used when presenting the value. The attribute DefaultColour is used to present the
value when no ColourRange within which the value falls is specified.

Referenced by XML element:
— | ValuePresentation

Indludes XML element:

— | ColourRange
Table D.8 — ColourLegend attributes
Attribute XML | Use Type Length/range Comment
Unique identifier of CdlourLeg-
end
ColourLegendId A r xs:ID min. 4 tomax. |\ g,y at: (CLD|CLD-)([d-9])+

14
Records generated on MICS have
negative IDs

Default colour of the CplourLeg-
DeffaultColour B 0 |xs‘unsignedByte 0 to 254 end
Format: palette like ISP 11783-6

Includes a list of XML ¢lement
ColourRange

ColourRange r xs:element

EXAMPLE

4CLD A="CLD1” B="01>

<CRG A="0 B=!"9999” C=""1"/>

<CRG A=""100Q0=“B="14999” C="72"/>
<CRG A="15000" B="19999” C="3"/>
<CRG A=7"20000” B=7"29999” C="4""/>
<CRG A=780000” B=7"99999” C="5"/>
4/CLD>

D.D €olourRange — CRG

Type:
Coding data
Description:

The ColourRange XML element specifies the colour to use to display values within a certain value range
on a grid map. A ColourRange XML element is included in a ColourLegend XML element to specify a
range of colours to be used to present different ranges of values.

Included by XML element:

— ColourLegend
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Table D.9 — ColourRange attributes

Attribute XML | Use Type Length/range Comment
(=231+1) to ColourRange minimum value.
MinimumValue A r xs:long The value is included in the
(231-1)
range.
. (=231+1) to ColourRange_ maximum value.
MaximumValue B r xs:long (231-1) The value is included in the

range.

(‘nlm]arngp colour

xs:unsigned-
Colour C r Byté:a 0to 254 Format: palette accordingt6

ISO 11783-6 colour defifiition

EXAMPLE

<CLD AH”’CLD1>
<CR@ A="0" B="9999” C="1"/>
<CRJ A=710000" B=""14999” C="2"/>
<CRJ A="15000"" B=7"19999” C="3"/>
<CR@ A=7"20000" B=""29999” C="4"/>
<CR@ A=7"30000” B=""99999 C="5"/>
</CLD>

D.10 CommentAllocation — CAN

Type:
Task data
Descriptidn:

The ComrhentAllocation XML element allocates a,CodedComment or a free comment text to a tg
The allocdtion of comments is specified at a.certain position and time by inclusion of XML elem
AllocationStamp. Free comment can be added in XML attribute FreeCommentText. In case of assign
a CodedC¢mment and a CodedCommentListValue to a task, the CodedCommentListValue shall be
of the list|of values of the assigned CededComment. A single CommentAllocation can assign eithg
CodedConjment or contain a FreeConimentText exclusively.

Only a single CommentAllocation‘shall be recorded for each allocation event of a CodedComment i
Task. For [the CodedComment type “continuous”, this means that the included Position XML elem
shall contpin the position-at -the start time of the recording of the continuous comment. When

continuoufs CodedCommeéntfinishes, the CommentAllocation is updated to contain both the start 3
stop time pttributes intits'AllocationTimeStamp.

When a CpdedConiment of type “continuous” is activated, the TC shall check whether datalogging

D

ent
ng
hut
r a

h a
bent
he
nd

log files. [ C 3 - : C 0
present, the TC shall stop data 10gg1ng of tlme and p051t10n in blnary log flles Thls ensures that the
positions are logged as long as a CodedComment of type “continuous” is active.

Includes XML element:

— AllocationStamp
Included by XML element:
— Task

References XML elements:

— CodedComment

82 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=f94126f85bf7b62144afe3b31215f1d1

1SO 11783-10:2015(E)

— CodedCommentListValue

Table D.10 — CommentAllocation attributes

Attribute XML | Use Type Length/range Comment

Reference to XML element Coded-
min. 4 to max. |Comment

CodedCommentIdRef A 0 xs:IDREF 14

Format: (CCT|CCT-)([0-9])+

) ) Reference to XML element Coded-
CO CdCUllllllClltLlDt‘Vra}uC B 0 XS:IDREF IITITT. 4 tU IITIA A LOmmentLlStvalue

IdRef 14
Format: (CCL|CCL-}{J0=9])+

Operator-definablefree jgomment
text

FreeCommentText C 0 xs:string max. 32

Includes a single XML element Allo-
AllocationStamp 0 xs:element cationStamp to specify the time
and the'position of the cgmment.

EXAMPLE1  Operator defined free comment text CommentAllocation

A

CAN C="bad driving conditions”>
<ASP A="2003-08-20T08:00:20" D="4">
<PTN A="51.23456" B="13.23456" D="2"/>
</ASP>
4/CAN>

EXAMPLE 2  Referenced global type CodedComment.aind CodedCommentListValue

4CAN A="CCT3” B=""CCL13">
<ASP A=2003-08-20T08:00:20" D="4">
<PTN A="51.23456" B="13.23456~D="2"/>
</ASP>
4/CAN>

EXAMPLE 3  Referenced continueus type CodedComment and CodedCommentListValue

A dontinuous CodedComment-is started:

4CAN A="CCT6” B=""CCL38">
<ASP A="2003-08-20T08:00:20" D="4"">
<I—- A = start of continuous comment allocation, comment is active —>
<PTN A=%51.23456" B="13.23456" D="2"/>
<I—-_poOsSition at the start of the continuous comment allocation —>
</ASP>
4/CAN>

and about 35 min later, the same continuous CodedComment is stopped:

<CAN A="CCT6”” B="CCL38>
<ASP A=""2003-08-20T08:00:20" B="2003-08-20T08:35:45" D="4">
<I——- A start of continuous comment allocation —>
<I—- B end of continuous comment allocation, comment is complete —>
<PTN A="51.23456" B="13.23456 D="2"/>
<I— position at the start of the continuous comment allocation —>
</ASP>
</CAN>

D.11 Connection — CNN

Type:
Task data
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Description:

The purpose of the Connection XML element is to specify how two devices are connected to each other
within a single task. A connection specification consists of references to the two DeviceElements of
type “connector” of the two devices which are connected. The connection specification enables the TC
to determine the position of DeviceElements of one device relative to the position of, for instance, the
NavigationReferencePoint of another device. The referenced DeviceElement in DeviceElementldRef 0
shall be part of the device referenced in DeviceldRef 0 and shall be of the type “connector”. The
referenced DeviceElement in DeviceElementldRef 1 shall be part of the device referenced in
DeviceldRef_1 and shall also be of the type “connector”.

Included Hy XML element:
— Task
Referencefs XML elements:
— Device

— Devic¢Element

Table D.11 — Connection attributes

Attribute XML | Use Type Length/range Comment
) Reference to XML element
DeviceldRpf 0 A r | xsIDREF | MM APMaX | Device
Format: (DVC|DVC-)([0-9])+
] Reference to XML element De}i-
DeviceElementldRef 0 B | r | xsIDRER;Y ™™ %[0 ceElement
Format: (DET|DET-)([0-9])+
) Reference to XML element
DeviceldRpf 1 C r{GeIprep | M4 fomax | Device
Format: (DVC|DVC-)([0-9])+
) Reference to XML element De}i-
DeviceElementIdRef 1 D r xs:IDREF min. 41? Mmax. | ceElement
Format: (DET|DET-)([0-9])+
EXAMPLE

<CNN Ad{"DVC2” B="DET2” C="DVC1” D="DET1"/>
D.12 ControlAssignment — CAT

Type:
Task data

Description:

The ControlAssignment XML element describes an assignment of a setpoint value source CF to a
setpoint value user CF. An example would be a process data value of an element of a sensor system
and a process data value of an element of an application controller device. This element is used to
record the assignment that is made during execution of task and enables making the same assignment
without further operator interaction when a task is restarted. It may be used by the FMIS as a planned
assignment which the TC uses after starting of a task. Multiple ControlAssignment XML elements
with the same control assignment CFs and process data DDI may exist in a task, e.g. to record control
assignment time periods. In this case, the control assignment with the latest timestamp shall be used
for re-establishing the assignmennt in a later task start.
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The ControlAssignment XML element is added in ISO 11783-10 version 4.
Included by XML element:

— Task

Includes XML element:

— AllocationStamp

Table D.12 — ControlAssignment attributes

Length/
Range

000000000
000000014
SopirceClientNAME A r xs:hexBinary to

FFFFFFFFF
FFFFFFF14

000000000
000000014
UsprClientNAME B r xs:hexBinary to

FFFFFFFFF
FFFFFFF1%

0016 ta*FE16
per byte for
the most
significant 7
bytes,

0016 to FF16
per byte for |Structure Label of device descriptor of the
the extended |setpoint value source
r xs:hexBinary struc-
ture label
bytes. The
maximum
number of
bytes of the
structure
label exten-
sion is 32.

0016 to FE16
per byte for
the most
significant 7
bytes,

Attribute XML | Use Type Comment

NAME of the setpoint value soufce CF
(see ISO 11783%5)

NAME-of the setpoint value user CF
(see ISO 11783-5)

SolirceDeviceStruc- C

tureLabel Array Byte 1 is most significantland Array

Byte n is least significant.

0044 to FEq¢
per byte for |Structure Label of device descriptor of the

the extended |setpoint value user
D r xs:hexBinary struc-

UserDeviceStruc-

tureLabel Array Byte 1 is most significant and Array

ture label Byte n is least significant.

bytes. The
maximum
number of
bytes of the
structure
label exten-
sion is 32.
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Table D.12 (continued)

. Length/
Attribute XML Use Type Range Comment
Unique number of the device element
SourceDeviceEle- E . xs:unsigned- 0 to 4095 of the setpoint value source, refer to
mentNumber Short Annex B: ProcessDataVariable element
numbering
. . Unique number of the device element of
UserDeviceElement- xs:unsigned- .
F r 0to 4095 |the setpoint value user, refer to Annex B:
Number Short
ProcessDatavartabie element Mumber i
Unique number which defines the preocdss
) . 000016 to |data DDI (specified in ISO 11783-1'1 for]
ProcessDafaDDI G r xs:hexBinary FFFF1¢ both the setpoint value sourceand the
setpoint value user
Allocationftamp o <s-element Islzécllrlrll(;es a single XML elenrent Allocatiop-

EXAMPLE [ ControlAssignment definition

<CAT A4H’A02282000CE03039” B="A00A84000B8131A3” C="010203040506Q7°~"D="07060504030201"’
E="0" F="10" G=""0006">
<ASH A="2003-08-20T08:00:00" B=2003-08-20T17:00:00" D="47/>
</CAT>

EXAMPLE P Device descriptor for a Setpoint Value Source

The following example shows only the basic elements for‘a setpoint value source. Other elements are
omitted fgr example purposes. The primary item shown is the DPD for the setpoint application rate,
attribute ( has value 5 which is a combination of 4 for*control source” and 1 for “belongs to default sgt”.

<DVC AS”DVC1” B="RT2001S0” C="70.5.10" D="A02282000CE03039” E="2"" F="01020304050607"
G="FF565A01506E65”">
<DET| A="DET1” B=""65523" C="1"" D=2NDV1Sensors” E="0" F="0"">
4DOR A=65524" />
</DHT>
<DPQ A="65524"" B="0006" C="’5*\D="1" E=""SetPointRate’/>
</DVC>

D.13CrgpType — CTP
Type:
Coding data
Descriptidn:

The CropType XML element describes a crop that can be cultivated on a partfield. A CropType XML

. 1 1 1 Ll 1
element camrmctudeseveratCropVariety XMt eterments:

The optional attribute ProductGroupldRef has been introduced in version 4 to include a reference to
a ProductGroup of type “CropType”. This reference enables cross referencing the use of a commodity
with the CropType attribute of a Partfield.

Referenced by XML elements:
— Partfield
Includes XML elements:

— CropVariety
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Attribute XML | Use Type Length/range Comment

Unique identifier of CropType

CropTypeld A . <s:ID min. 4 to max. |Format: (CTP|CTP-)([0-9])+
14 Records generated on MICS

have negative IDs

CropTypeDesignator B r xs:string max. 32 Name of the crop
: Reference ta XML element Pro-

PrpductGroupldRef a C 0 xs:IDREF | ™™ 415;) max. | ductGroup

Format: (PGPJRGP-)([0-9])+
crbpVariet o <s-element Includes a list-of XMIj element

p y ’ CropVariety

a | This attribute is introduced in ISO 11783-10 version 4.

EXAMPLE 1

A

/CTP>

EXAMPLE 2

A

A

4CTP A="CTP2” B=
4CTP A="CTP3” B=

4CTP A="CTP1” B="wheat”>
<CVT A="CVT1” B="Ritmo B”/>
<CVT A="CVT2” B="Dekan B”/>
<CVT A="CVT3~”

B="Ares C’/>

”barley”/>
”oats”’/>

D.[l4CropVariety — CVT

Type:
Codgling data

Dekcription:

PGP A="PGP1” B="potato” C="2"/>
CTP A="CTP4” B="potato” C="PGP1"/>

CropType and CropVariety definition

CropType definition linked to a Product&roup definition

The CropVariety XMh.element describes varieties of a crop specified by CropType that can be
onfa partfield. Eaech GropVariety definition belongs to a single CropType definition.

The optional attribute ProductldRef has been introduced in version 4 to include a reference tg
thdt is grouped within a ProductGroup of type “CropType”. This reference enables cross refer
us¢ of acommodity with the CropVariety attribute of a Partfield.

Inqléded by XML elements:

cultivated

a Product
encing the

— CropType

Referenced by XML elements:

— Partfield
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Table D.14 — CropVariety attributes

Attribute XML | Use Type Length Comment
Unique identifier of CropVari-
ety
CropVarietyld A r xs:1D min. 415;) MaX- | Eormat: (CVT|CVT-)([0-9])+
Records generated on MICS
have negative IDs
CropVarietyDesignator B r xs:string max. 32 Name of the CropVariety
) Reference to XML element
ProductldRefa C | o | xsipRg | ™4 fomax|Product
Format: (PDT|PDT-)({049])+
a  This atfribute is introduced in ISO 11783-10 version 4.
EXAMPLE [  CropVariety definition
<CVT A9”CVT1” B="Ritmo B’/>
<CVT A9”CVT2” B="Dekan B’/>
<CVT AH”CVT3” B="Ares C’/>
EXAMPLE P CropVariety linked to a Product definition
<PGP AS”PGP1” B="Wheat” C="2"/>
<PDT AS”PDT1” B="Ritmo B C="PGP1”/>
<CTP AH”CTP1” B="Wheat” C="PGP1” />
<CVTl A="CVT1” B="Ritmo B” C="PDT1”/>
</CTP>

D.15 CulkuralPractice — CPC

Type:
Coding da
Descriptid

A cultura
The Cultu
element c
or “seedin
cultural p

a

n:

“gaseous fertilization’):

Reference

d by XML elements:

OperTepcéhPractice

ractice: “fertilization” - > operation techniques: “liquid fertilization”,

» o«

organic fertilizatic

Includes XML elements:

88

OperationTechniqueReference
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Table D.15 — CulturalPractice attributes
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Attribute XML

Use

Type

Length

Comment

CulturalPr

acticeld A

xs:ID

min. 4 to max.
14

Unique identifier of Cultural-
Practice

Format: (CPC|CPC-)([0-9])+

Records generated on MICS
have negative IDs

turalPr

Cu

acticeDesignator B
(=]

xs:string
(=]

max 32

Designator of the CulturalPrac-

tice

OperationTechniqueReference

xs:element

Includes a list of XM1j element
OperationTechniqueReference

EXAMPLE

4CPC A=
<O0TR
/CPC>
4CPC A=
4CPC A=

A

”CPC1” B="fertilization”>
A="0TQ1/>

”CPC2” B=""seeding”/>
”CPC3” B="harvest’”/>

D.16 Customer — CTR

Type:

Codling data

Depcription:

The Customer XML element describes a custemer. A customer can be referenced in a task,
partfield. The relationship between a customer and farms and partfields can be multiple. To
whiich farms or partfields belong to a specific customer, the CustomerldRef values of all
partfields, respectively, shall be examingd for a match with a particular Customerld value.

Referenced by XML elements:

farm, and
Hetermine
farms or

— | Task

—| Farm

— | Partfield

Table D.16 — Customer attributes
Attribute XML | Use Type Length/range Comment
Unique identifier of customer
3 4+ I £ (CTDICTD N\ -

Customerld A r XS:ID TITIIT. 11‘-4\-1 TITA A Ul I1Iac. \b I l\l\a LSEAY )k 0 9])+
Records generated on MICS
have negative IDs

CustomerLastName B r xs:string max. 32 Customer’s last name

CustomerFirstName C 0 xs:string max. 32 Customer’s first name

CustomerStreet D 0 xs:string max. 32 Street

CustomerPOBox E 0 xs:string max. 32 PO box

CustomerPostalCode F 0 xs:string max. 10 Postal code

CustomerCity G o xs:string max. 32 City

CustomerState H o xs:string max. 32 State or county
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Table D.16 (continued)

Attribute XML | Use Type Length/range Comment

CustomerCountry

—

0 xs:string max. 32 Country

CustomerPhone

0 xs:string max. 20 Telephone number

CustomerMobile

0 xs:string max. 20 Mobile phone number

CustomerFax

xs:string max. 20 Fax number

CustomerEMail

| R |—
o

0 xs:string max. 64 E-mail

EXAMPLE

<CTR A4
D.17Dat

Type:
Task data
Descriptid

The Datall
ProcessD4
the Device
the refere
task. Whe
requested,
define the

The data
combinati
three dat4
With this
the thresh
the thresh

If the Dat
enabledw
If the D3
is enable
DataLogT

The data

”CTR1” B="Smith” C="John” G="Munich”/>

aLogTrigger — DLT

n:

LogTrigger XML element is included in the task and contains the information about whiich

taVariables values shall be logged as DataLogValues during task processing. The referencg

to

Element can be added on the mobile system, as soon as.a'device is allocated to the task. When

hce to the DeviceElement is already given at FMIS thenva specific device was planned for
h a reference to a DeviceElement is not specified in-a DataLogTrigger, then the TC shall log
DDI from all DeviceElements that can supply this*DDI. The attributes of the DataLogTrig
behaviour of the TC, regarding how to collectand store the ProcessDataVariable values.

log methods “time interval”, “distance~interval”, and “on change” can be used in :
pn. The logging is triggered by the event that occurs first, and all active methods of th

Lhe
he
ber

iny
bse

log methods are then restarted. Additionally, the “threshold limits” method can be added.

hddition, the logging is triggered-whien the logging value enters the value range specified
old limit definitions and is enabled as long as the value is within the value range specified
old limit definitions.

aLogThresholdMinimum )iS smaller than the DataLogThresholdMaximum, data logging
hen the valueisbetwéenthe DataLogThresholdMinimum and the DataLogThresholdMaximy
taLogThresholdMinimum is larger than the DataLogThresholdMaximum, data logg
1l when the value is larger than the DatalLogThresholdMinimum or smaller than
hresholdMaximum.

og method‘“total” is independent of the other data log methods and can be used with §

combinati
Element i

Values fr

DataLogPGNStartBit and DataLogPGNStopBit. When these attributes are specified, the DataLogDDI

pn described above. DatalLogValues of the type “total” shall be stored once per Time X
ataskin the data transfer file set.

by
by

is
m.
ng
the

Iny
ML

attribute shall be set to DFFE14 (PGN log value).

Included by XML elements:

— Task

References XML elements:

— DeviceElement

90
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Table D.17 — DataLogTrigger attributes
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Attribute

XML

Use

Type

Length/range

Comment

DataLogDDI

A

xs:hexBinary

000016 to FFFF1¢

Unique number, whic

fies the ProcessDataVariable
(as specified in [SO 11783-11)

h identi-

xs:unsigned-

Selection of the log method:

1 = time interval

2 = distance interval

1 A Adel ]
Daftauuglvu: |wgiujey

P

Byte

e
T
[«

@
H

4 = threshold limits
8 = on change

16 = total

DaaLogDistancelnterval

xs:long

0to 1000000

Distance/interval for
mmy 0 3tops measurg

data log in
ment.

DattaLogTimelnterval

xs:long

0to 60000

Time interval for dat

100 ms is the minim
interval.

ms, 0 stops measure:rent,

h log in

m time

my

DataLogThresholdMini-

m

xs:long

231+1) to
(231-1)

the data log. Thresh

Minimum threshold%o activate

value is included in the value

range to log. (231-1)
measurement.

d limit

tops

my

DataLogThresholdMaxi-

m

xs:dong

(-231+1) to
(231-1)

Maximum threshold
the data log. Thresho

value is included in the value

range to log. (-231+1)
measurement.

[0 activate
|d limit

stops

DataLogThresholdChange

xs:long

(-231+1) to
(231-1)

Change threshold to

the datalog, 0 stops;Eeasure-

ment, 1 logs each ch

hctivate

ge.

D¢

viceElementIdRef

xs:IDREF

min. 4 to max. 14

Reference to XML ele|
DeviceElement

Format (DET|DET-)(]

Inent

D-9])+

Va

uePresentationfdRef

xs:IDREF

min. 4 to max. 14

Reference to XML ele]
uePresentation

Format (VPN|VPN-)(0-9])+

ment Val-

DataLogPGN

xs:unsigned-
Long

0 to (218-1)

Parameter Group to |
from.

pg a value

First bit of the value {

o log from

a parameter group. 0

specifies

DataLogPGNStartBit

xs:unsigned-
Byte

0to63

the least significant bit of Byte
1 in the data field of a data
frame (zero based bit index).
The start bit is included in the
value and becomes the least

significant bit.

DataLogPGNStopBit

xs:unsigned-
Byte

0to 63

Stop bit of the value t

a parameter group. The stop
bit is included in the value and
becomes the most significant

bit.

o log from
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EXAMPLE

<DLT A=71122” B="1" D="1000" H="DET2”/>

D.18DataLogValue — DLV

Type:
Task data
Description:
The DatallogValue specifies a single value of a single ProcessDataVariable, specified by its DDI"'dnd
supplied Hy a single DeviceElement. The XML attribute DeviceElementldRef references the apprepripte
DeviceElement. The position and time of a DataLogValue are specified through the XML element Tine.
Time is influded in the task and by this relation all DataLogValues belong to a task. DatakogValues are
part of thg data logging functionality of the TC.
When the|values are logged from a parameter group, the attributes DataLogPGN, DataLogPGNStar{Bit
and DataljogPGNStopBit are used and the DataLogDDI attribute shall be set to DFFE1¢ (PGN log valug).
Included Hy XML elements:
— Time
Referencef XML elements:
— Devic¢Element
Table D.18 — DataLogValue attributes
Attribute XML | Use Type Length/range Comment
Unique number, which defines
] . 000016 to the ProcessDataVariable (as
ProcessDafaDDI A r xs:héxBinary FFFF1g specified in Annex B and
[SO 11783-11)
ProcessDafaValue B r xs:long -231to (231-1) |Value
i Reference to DeviceElement
DeviceElementldRef C r xs:IDREF . 41? max.
Format: (DET|DET-)([0-9])+
DataLogPGN ) o xs:uilsigned- 0 to (218-1) Parameter Group to log a valug
ong from.
First bit of the value to log froin
a parameter group. 0 is the legst
xs:unsiened- significant bit of Byte 1 in the
DataLogP¢NStartBit E 0 ' B tge 0to 63 data field of a data frame (zerd
y based bit index). The start bit
is-includedinthevalueand
becomes the least significant bit.
Stop bit of the value to log from
. xs:unsigned- a parameter group. The stop
DataL.ogPGNStopBit F 0 Byte 0to63 bit is included in the value and
becomes the most significant bit.
EXAMPLE

<DLV A=70815" B="10" C="DET1”/>
<DLV A="4711” B="15" C="DET2”/>
<DLV A=74522 B="20" C="DET3”/>
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D.19Device — DVC

Type:

Coding data

Description:

ISO 11783-10

:2015(E)

The Device XML element describes a complete device, like a machine or sensor system. Each device
shall have at least one DeviceElement.

Ind

ludes XML elements:

DeviceElement
DeviceProcessData
DeviceProperty

DeviceValuePresentation

Referenced by XML elements:
— | Connection
— | DeviceAllocation
Table D.19 — Device-attributes
Attribute XML | Use Type Length/range Comment

Unique identifier of devige
Deviceld A r xs:ID min. 4 to max. 14

Format: (DVC|DVC-)([0-P])+
DejviceDesignator 0 xsistring max. 32 Device designator
DeviceSoftwareVersion | C 0 xs:string max. 32 Software version of device

/ xs:hexBi- 000000000000000016 NAME of client device
ClientNAME D s to
nary | FFFFFFFFFFFFFFFF,q |($¢€ 150 11783-5)

Device and manufacturgr-specific

serial number of the Deyice or
DeviceSerialNumber E 0 xs:string max. 32 Machine represented by|the client.

E.g. a unique Vehicle or Rroduct

identification code a.

0016 to FE1¢ per byte |Label of device descript¢r struc-
for the least significant | ture.
7 bytes, Structure label array byfe 1 is
LT 00+, ta EE+. ner hute | the least significant bytd in the

DeviceStructureLabel F r B | for the extended struc- | Xs:hexBinary value and structure

nary

ture label bytes. The
maximum number of
bytes of the structure
label extension is 32.

label array Byte n is the

nificant byte in the xs:hexBinary

value.

See example 1 in this section.

most sig-

a

Defined in ISO 11783-12, 2nd edition Diagnostics services.
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Table D.19 (continued)

Attribute XML | Use Type Length/range Comment
Label of device descriptor locali-
zation.
L Bytes 1 to 6 are defined by the
DeviceLocalizationLa- xs:hexBi- | BYtes1to6:0016t0 Ilanguage command PGN (see
bel G r nary FE16 per byte, I1SO 11783-7). Byte 7 is reserved
Byte 7 =FF16 and set to FF14. Language com-
mand PGN Byte 1 is least signifi-
Cant and language command Byle
7 is most significant.
Devi Includes a list of XML elemnent
eviceElement r xs:element DeviceElement
DeviceProfessData 0] xs:element })n;\l;?(ie;ril{:st;]))fﬁg/m element
Devi Includes a list'of XML element
eviceProperty o} xs:element DevicePpaperty
DeviceValyePresenta- o | xs:element Includesa list of XML element
tion ’ DeviceValuePresentation
a  Defined in ISO 11783-12, 2nd edition Diagnostics services.

EXAMPLE |l Structure label and localization label

The langualge command bytes 1 and 2 contain the language code. For«€xample, a language code ‘en’ is represenfted
by bytes 6316 and 6E1¢, the least significant byte in the localizatioftlabel in this case has the value 651¢.

Byte orderfin the DeviceObject in the XML file:

<DV(Q A="DVC1” B="’sprayer 4711” C=71.0" D=XA00C8400073FFFC7” F="F9FAFBFCFDFE39”

G=""FFO00CJO0006EE5">

Structure label array byte [7][6][5][4]1{3]1[2][1]: F9 FA FB FC FD FE 39

Localjzation label byte [7][6][5][44:3][2][1]: FF 00 00 00 00 6E 65
Byte ordef in the DeviceObject transferred over the CAN bus:

Structure label array byteorder on the CAN bus [1][2][3][4][5][6][7]: 39 FE FD FC FB FA F9

localization label by‘te)order on the CAN bus [1][2][3][4][5][6][7]: 65 6E 00 00 00 00 FF
EXAMPLE £ Extemded structure label of 8 bytes added to the 7 byte structure label

Byte order|in the;PeviceObject in the XML file:

<DV{ A="DVC1” B="sprayer 4711” C="71.0" D="A00C8400073FFFC7”
F="EBE7EGESEAE3IEZEIFIFAFBFCFDFE39™ G= FFOUUOOUUUGEGDS >

Structure label array byte [15][14][13][12][11][10][9][8]1[71[6][5][4][3][2][1]: E8 E7 E6 E5 E4 E3 E2
E1 F9 FA FB FC FD FE 39

Byte order in the DeviceObject transferred over the CAN bus:

Structure label array byte order on the CAN bus[1][2][3][4][5][6][7]1[8][9]1[10][11][12][13][14][15]:
39FEFDFCFBFAF9..............08 E1 E2E3 E4 E5 E6 E7 E8

EXAMPLE 3  Device descriptor

<DVC A="DVC1l” B="sprayer 4711” C=71.0" D="A00C84000B20408B” F=30353035344042”
G=""FFO00000006C6E™">
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<DET A="DET1” B="1"
<DOR A=""3"/>
<DOR A="4"/>
<DOR A="8"/>
<DOR A="9"/>
<DOR A="10""/>
<DOR A="11"/>

</DET>

<DET A="DET2” B="2"
<DOR A="’5"/>
<DOR A="6"/>
<DOR A="7/>
<DOR A=""87/>

c="1" D="all elements” E="0" F="0">

C:"3" D:"main tankn E:"l" F=nln>

1SO 11783-10:2015(E)

<DOR A="9"/>

<DOR A="10"/>

<DOR A="12"/>
</DET>
<DPD A="3” B="1234"
<DPD A="4" B="8765"
<DPD A="5" B="1111"
<DPD A="6" B="1112"
<DPD A="7” B="1133"
<DPT A=78” B="4301"
<DPT A="9” B="4302"

A

/DVC>

C:11311 D:11111/>
G="17 D=""1"f=
c="3” D="1"/>
c="3” D="1"/>
C:11111 D:11211/>
=07 />

c="0"/>

<DPT A=710" B="4303” C="0"/>
<DPT A="11" B="4305’
<DPT A=712" B=74304"

> C=72700"/>
> C=74500"/>

D.20DeviceAllocation — DAN

Type:
Task data

Degcription:

The DeviceAllocation XML element.includes information on which device(s) the planned| task was
crdated for and which devices werevactually used during task processing. For a planned task, the
DeyiceAllocation describes the €lientNAMEValue and optionally a NAME mask to enable a range
of NAME values which can specify devices that are also allowed for the task processing. Djiring task
processing, the TC adds a new DeviceAllocation to the task with the client information that was actually

used to perform the task.
Inqludes XML elements:

— | AllocationStamp
Indluded byrXML elements:
— | Task

Retergnces XMl elements:

— Device
Table D.20 — DeviceAllocation attributes
Attribute XML | Use Length/range Comment
<s:hexBi- 00000016to  |NAME of client device (see
ClientNAMEValue A r ' FFFFFFFFF ISO 11783-5) the task is planned
FFFFFFF1¢ for or was processed with.

© ISO 2015 - All rights reserved
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Table D.20 (continued)

Attribute XML | Use Type Length/range Comment

Bit-Mask, which is to be used for a
logical AND operation to Client-
NAMEValue, to allow more then
<s:hexBi- 00000016 to  |one specific device for the task.
ClientNAMEMask B 0 ) FFFFFFFFF
hary FFFFFFF14

bit value = 1 = > relevant bit of the
ClientNAMEValue

bitvalue =0 = > bhit of the Client-
NAMEValue is not relevant.

Reference to XML element Devicg
Format: (DVC|DVC-)([0=9})+

Includes a single XML element Aljo-
cationStamp

xs:IDREF | min. 4 to max. 14

9%
—
(@]
o

DeviceldR

Allocationftamp 0o | xs:element

EXAMPLE [  Planned DeviceAllocation, the mask specifies to assign a sprayer machine controller, first functfion
instance found on the network. This planned DeviceAllocation does not have a reference to a specific Device.

<DAN BF”7FFFFFFFO0000000” A="200C840000000000>

<ASH A="2003-08-20T08:00:00" B="2003-08-20T17:00:00" D="1"/5
</DAN>

EXAMPLE P  Planned DeviceAllocation to assign one exact instance of a sprayer machine controller. Tfhis
planned DgviceAllocation does have a reference to a specific Device.

<DAN BS”FFFFFFFFFFFFFFFF” A="A00C84000B20408B C=XbVC1>

<ASH A="2003-08-20T08:00:00" B="2003-08-20T1%:00:00" D="1"/>
</DAN>

EXAMPLE B  Recorded DeviceAllocation of a sprayer machine controller. This DeviceAllocation is added fo a
task for thg actual Device that is used in the task.

<DAN ASA00C84000B20408B” C="DVC1">
<ASH A="2003-08-21T07:34:09’%-B=’2003-08-21T12:40:23” D="4"/>
</DAN>

D.21DeviceElement — DET
Type:
Coding data

Descriptidn:

The DevicgElement XML element describes the functional or physical elements of a
a hierarchieatstrueture-of-etemen srotpsraPeviceElementshallreferto-another : 0
the device itself. The DeviceElementType attribute is defined in A.3. The ParentObjectld attribute is
used to refer either to the DeviceObject (object ID = 0) or to a parent DeviceElementObject to establish a
hierarchical ordering of DeviceElements.

v,

Included by XML elements:
— Device
Includes XML elements:

— DeviceObjectReference
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References XML elements:

DeviceElement

Device

Referenced by XML elements:

ISO 11783-10

:2015(E)

— Connection
— DatalLogTrigger
— | DataLogValue
— | ProcessDataVariable
— | ProductAllocation
Table D.21 — DeviceElement attributes
Attribute XML | Use Type Length/range Comment
Unique identifier of DevicgElement
DelviceElementld A . <s:ID min. 413? max. |Format: (DET|DET-)([0-9])+
Records generated on MI(S have
negative IDs
DeliceElementObjectld B . xs:unsigned- T'to 65534 Ob]ecfc ID unique inside a flevice
Short descriptor
Selection of type:
1 =device
2 = function
3 =bin
DeviceElementType C r xs:NMTOKEN 1to7
4 = section
5 = unit
6 = connector
7 = navigation
?O(iv1ceElementDe51gna- D 0 xs:string max. 32 Designator of element
<s:unsiened- Unique number of the element, refer
DeviceElementNumber E r ' Sho%t 0 to 4095 to Annex B: ProcessDataVfariable
element numbering
PafertObjectld P . xs:unsigned- 0 to 65534 Ob]ect.ID of parent Devic¢Element
Short or Device
DeviceObjectReference 0 xs:element Inclufies alist of XML element Devi-
ceObjectReference
EXAMPLE
<DET A="DET1” B="1" C="1" D="all elements” E="0" F="0">
<DOR A="’3"/>
<DOR A="4"/>
<DOR A="8"/>
<DOR A="9""/>
<DOR A="10"/>
<DOR A=""11"/>
</DET>
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D.22 DeviceObjectReference — DOR

Type:

Coding data

Description:

The DeviceObjectReference XML element describes a reference to a DeviceProcessData object or a
DeviceProperty object.

This XML
Reference
— Device
— Device
Included b

— Devic{

FIement 1s part of the device descriptor.
5 XML elements:

bProcessData

Property

y XML elements:

Element

Table D.22 — DeviceObjectReference attributes

Atd

ribute XML | Use Type Length/range Comment

DeviceObj

xs:unsigned- 1 to 65534 Object ID of DeviceProcessData

petld A r Short DeviceProperty

or

EXAMPLE

<DOR A4
D.23 Dev

Type:
Coding da

Descriptid

The DeviceProcessData XML} element describes ProcessDataVariable DDIs, supported by
ment that references this XML element. The DeviceProcessDataProperty attribute opti¢gns

DeviceEle
“settable”
DevicePrd
the availa

This XML

11311 />

riceProcessData — DPD

a

n:

and “controbseurce” are mutually exclusive, only one of these options may be set in
cessDataProperty attribute value. The DeviceProcessDataTriggerMethods attribute specif
ble triggermethods for a ProcessDataVariable DDI.

elerment is part of the device descriptor.

the

the
ies

Reference

S XML element:

— DeviceValuePresentation

Reference

d by XML element:

— DeviceObjectReference

Included by XML elements:

— Device

98
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Table D.23 — DeviceProcessData attributes

Attribute

XML

Use

Type

Length/range

Comment

DeviceProcessDataObjectld

r

xs:unsigned-
Short

1to 65534

Unique number inside a single
device

DeviceProcessDataDDI

xs:hexBinary

000016 to FFFF14

Unique number which speci-
fies the process data variable
(defined in ISO 11783-11)

Bit combination to specify
the ProcessDataVarijable

DeviceProcessDataProperty

xs:NMTOKEN

Oto7

property:
1 = belongs to.defaylt set
2 = settable

4 = conttol sourcea

DejviceProcessDataTrigger-
Mgthods

xs:integer

0to81

Bit\combination to dpecify
supported trigger njethods:

1 = time interval
2 = distance intervdl
4 = threshold limits
8 = on change

16 = total

DeyviceProcessDataDesig-
nafor

xs:string

max. 32

Designator of DevicgProcess-
Data

DeviceValuePresentationOb-
jeqtld

F

(0]

xs:unsigned-
Short

1to 65534

Object ID of DeviceYalueP-
resentation

a | This bit value is introduced in ISO 11783-10 vefsion 4.

EXAMPLE

4DPD A="1" B=71234"

D.24DeviceProperty —< DPT

Type:
Codling data

Depcription:

c="3"

D:nln/>

The DevieeRroperty XML element describes a property of a DeviceElement by means of a refgrence and
a vplue fora DDI. This XML element is part of the device descriptor.

Retergnces XML element:

DeviceValuePresentation

Referenced by XML element:

— DeviceObjectReference

Included by XML elements:

Device

© ISO 2015 - All rights reserved
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Table D.24 — DeviceProperty attributes

Attribute XML | Use Type Length/range Comment
DevicePropertyObjectld A r |xs:unsignedShort 1to 65534 Un1que.number inside a sin-
gle device
Unique number which
DevicePropertyDDI B r xs:hexBinary |000014 to FFFF16|defines the property (speci-
fied in ISO 11783-11)
DevicePropertyValue C r xs:long -231t0 (231-1) |Property value
DevicePropertyDesignator D 0 xs:string max. 32 ptionatdesignator tor
property
Dev1ceVa1uePresentatlonOb- E o |xs:unsignedShort 1 to 65534 Object ID_ of DeviceValueP-
jectld resentation
EXAMPLE
<DPT A48 B="1235" C="-65233"/>

D.25DeviceValuePresentation — DVP

Type:
Coding da
Descriptid

The Devid
entity-def]

a

n:

to the follpwing formula:

eValuePresentation XML element is used to spegify the presentation of the data diction
ned integer values that are used within a single-device. The presentation shall be accord

Ar'y
ng

Presented| value = (integer value + Offset) * Scale
Presented| values are always rounded to the @umber of decimals specified in the NumberOfDecimfals
attribute.
Referencefd by XML elements:
— Devic¢ProcessData
— Devic¢Property
Included By XML elements}
— Devic¢
Table D.25 — DeviceValuePresentation attributes
Attribute XML | Use Type RS Comment
range
Dev1ceValuePresentatlonOb- A - xs:unsigned- 1 to 65534 Umque number inside a single
jectld Short device
. -231to Offset to be applied to the
Offset B r xs:long (231-1) value for presentation
0.000000001 .
Scale C r xs:decimal to ?gflerzzgft:gglﬁed to the value
100000000.0 | °"P
<s:unsiened- Number of decimals to be
NumberOfDecimals D r ' B ége 0to7 presented after the decimal
y separator
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Attribute XML | Use Type Length/ Comment
range
UnitDesignator E 0 xs:string max. 32 gtlljnﬁlognal unit designator
EXAMPLE

<DVP A:11111 B:11011 C:111 _ 011 D:11011 E:”kg”/>
<DVP A="2" B="18" C="1.8" D="1" E="°F"/>

D.
Ty

26 Farm — FRM
be:

Codling data
Depcription:

Th

bet

e Farm XML element contains all required information to describe a.farm. In the data trans
a farm can hold a collection of fields that is managed independently, from other farms. The rel
ween a customer and farms and partfields can be multiple. Todetermine which farms or
belong to a specific customer, the CustomerldRef values of all farms or partfields, respective
exgmined for a match with a particular Customerld value.

fer file set,
htionships
partfields
y, shall be

References XML element:
—| Customer
Referenced by XML elements:
— | Partfield
— | Task
Table D.26 — Farm attributes
Attribute XML | Use Type Length/range Comment
Unique identifier of Farm
FalmId A . <s:ID min. 41‘5;) max. |Format: (FRM|FRM-)([0+9])+
Records generated on M|CS have
negative IDs
FafmDesiginator B r xs:string max. 32 Farm designator/name
FafmStreet C 0 xs:string max. 32 Street
FafmPOBox D 0 xs:string max. 32 PO Box
FarmPostalCode E 0 xs:string max. 10 Postal code
FarmCity F 0 xs:string max. 32 City
FarmState G 0 xs:string max. 32 State or county
FarmCountry H 0 xs:string max. 32 Country
) Reference to XML element cus-
CustomerldRef I 0 xs:IDREF . 415;) max. ltomer
Format: (CTR|CTR-)([0-9])+
EXAMPLE
<FRM A="FRM1” B="bonanza ranch” />

© ISO 2015 - All rights reserved

101


https://standardsiso.com/api/?name=f94126f85bf7b62144afe3b31215f1d1

ISO 11783-10:2015(E)

D.27Grid — GRD

Type:
Task data

Description:

The Grid XML element describes the dimension and position of a set of gridcells. There shall be a
definition of the minimum north/east position, the size of each gridcell, and the number of gridcells in
the north/east direction. There can only be a single grid specified per task. The grid is always related to

a partfield but the definition of grid is always task-specific. The grid cells of a grid contain a reference
to a TreatmentZone or a process data variable value. The grid shall be specified as a complete array of

gridcells ih ascending order, as gridcells do not contain any ordering information.

The gridc¢lls shall be defined in a binary format in a separate file. There can only be a single binary file
per grid ajnd per task. The gridcell files shall exist in the same directory as the othex files of the dpta
transfer file set. The name of the gridcell files shall be unique over all grids referred to by tasks of a dpta
transfer fille set.

A Task can have at a maximum one Grid. TaskControllers (with limited processing capacity) can handle

only one (Jrid per Task. This means that in case of more OperTechPractisés, the FMIS shall formulate a
common (rid which specifies the TreatmentZones which are valid for,allMdperTechPractises. Note that
a single TrjeatmentZone may contain more than one ProcessDataVariable to be controlled by a positipn-
based confroller. Multi-variable position-based control is possible with both grid type 1 and grid typ¢ 2.
References XML element:
— TreatmentZone
Included By XML elements:
— Task
TableD,27 — Grid attributes
Attribute XML | Use Type Length/ Comment
range
idMini - Minimum north position of the grid|
G.rl.dem umNorthPo A r xs:decimal -90.0t0 90.0 P &
sition Format: WGS84
GridMinimumEastPosi- . -180.0to |Minimum east position of the grid
. B r xs:decimal
tion 180.0 Format: WGS84
North direction gridcell size
GridCellNgrthSizé C r xs:double 0.0to 1.0
Format: WGS84
East direction gridcell size
GridCellEastStze b T xsdoubte 6-6to 10
Format: WGS84
GridMaximumColumn E . xs:uimgned— 0 to (232-1) Number of the gridcells in east direc-
ong tion
GridMaximumRow F . xs:uIr‘151gned- 0 to (232-1) N}lmbgr of the gridcells in north
ong direction
Unique name of gridcell file
Filename G r xs:1D 8 Format: GRD[0-9][0-9][0-9][0-9]
[0-9]
Filelength H o xs:u£151gned- 0 to (232-2) Length of gridcell file in number of
ong bytes
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Table D.27 (continued)
Attribute XML | Use Type Length/ Comment
range
Grid type specification:
GridType I r xs:NMTOKEN 1to?2 1 =grid type 1
2 = grid type 2
TreatmentZoneCode J 0 Xs:ug;ﬁned- 0 to 254 Grid type 2 TreatmentZoneCode
EXJAMPLE
Grid type 1 XML element specification:
4GRD A="58.096653” B="8.54321" C=70.012" D="0.012" E="200" F="7300" G="GRDOO0OO1’|1="1"/>

Se¢ 8.6.2 for examples of both grid type 1 and grid type 2 specifications.

D.28 GuidanceAllocation — GAN

Type:

Tag

k data

Dekcription:

The GuidanceAllocation XML element describes, the allocation of a GuidanceGroup to a |[Task. The
AllpcationStamp entry describes the start/stop’fime of allocations and enables tracking of the changes

of 1

he guidance allocations to a task.

The included GuidanceShift XML elementspecifies geospatioal shifts applied to the GuidanceRatterns in

the

allocated GuidanceGroup. Each GuidanceShift XML element contains its won AllocationStamp XML

element. If multiple shift operations-eccur, then each shift operation is recorded in a new GuiglanceShift

XM

The GuidanceAllocation XML-€lement is added in ISO 11783-10 version 4.

L element in the GuidanceAllecation XML element.

References XML element:

Ind

Ind

GuidanceGroup
luded by XML element:
Task

ludes XML elements:

AllocationStamp
GuidanceShift
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Table D.28 — GuidanceAllocation attributes

Attribute XML | Use Type Length/ Comment
range

Reference to XML element Guidance-
Group

GuidanceGroupldRef A r xs:IDREF . 415;) MaX pormat: (GGP|GGP-)([0-9])+
Records generated on MICS have
negative IDs

Allocationktam - <s-element Includes a single XML element Alloda-

p : tionStamp
. . Includes a list of XML element Guid
GuidanceShift 0 xs:element anceShift
EXAMPLE

<PFD A="HFD3” C="hill” D="32000" G="CTP3">
<PLN A="1" B="Field Boundary” C="32000" D="1">
<LYG A="1" B="Linel” C="20" D="280000" E="1" >

<PNT A=72"
</USG>
</PLN>

<GGP A="GGP1’>
<GHN A="GPN1”
<LSG A="5"
<PNT A=
<PNT A=
</LSG>
</QPN>

<GAN A="GPN2”’
<LSG A="5"
<PNT A=
<PNT A=
</LSG>
</QPN>
</GGP>
</PFD>

C=1" D=rrs
B="Guidancel” C="6000" D="1500000% E="1">

6" B="start” C="40.84934” D="-96:.593445" E="148987" F="1" H="0.05"/>
7" B="end” C="40.84683" D="-96.592225” E="150234" F="1" H="0.04"/>

c="1"
E=717

D="1">
B=""Guidance2.D=’900000” C="18000" F="LSG2">

727 B="start” C=740.84934” D="-96.122322" E=7123506" F="1" 1="
72”7 B="end” C=740.84911” D="-96.591122" E=7122544" F="1" 1="2.

<TSK A=""T|SK1” F="WKR1” G=V¥">

<GAN A="GGP1>

<AYP A="2003-08-20T08:00:00" B="2003-08-20T17:00:00" D="1"/>

</GAN>
</TSK>

D.29 GuidanceGroup — GGP

<PNT A=72”" B="start” C="40.84982" D="-96.596045" E="150234"7)F="1" />
<PNT A=72" B="mid” C=740.84982” D="-96.592655" E="148987Y F="1" />
B=""end” C="40.846573" D="-96.592526"

E=7148284" F="1" />

2.07/>
011/>

Type:
Coding data

Description:

The GuidanceGroup XML element groups together one or more Guidance Patterns (GPN). Guidance
Patterns in the group are intended to be used simultaneously. Typically a guidance group will contain
two headland guidance patterns and a single mainfield guidance pattern, but it could contain any
combination of main and headland guidance patterns. Situations where a partfield is bounded with
multiple exterior polygons can require the use of multiple headland/mainland guidance patterns. A
guidance group can contain only a single guidance pattern, in which case that guidance pattern shall be
a mainland guidance pattern.

104
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The GuidanceGroup XML element is added in [SO 11783-10 version 4.

Includes XML element:

:2015(E)

— GuidancePattern
— Polygon
Included by XML element:
— Partfield
Referenced by XML element:
— | GuidanceAllocation
Table D.29 — GuidanceGroup attributes
Attribute XML | Use Type Length/ Comment
range
Unique identifier of Guidan¢geGroup
GulidanceGroupld A . <s:ID min. 413? max.Format: (GGP|GGP-)([0-9])A
Records generated on MICS|have
negative IDs
ggg?nceGroupDe51g- B 0 xs:string max. 32 Designator of GuidanceGroup
GulidancePattern . xs:element Includes a list of XML element Guidan-
cePattern
Includes a list of XML elemejnt Polygon
to define the boundary for this Guid-
anceGroup. The boundary polygons
are used to limit the geomefry of
the GuidancePatterns in this Guid-
BoundaryPolygon 0 xs:element anceGroup to a certain areginside
the field boundary. Note thdt each
boundary polygon can havelinterior
boundaries in addition to the exterior
boundary to designate excliision
zones.
EXJAMPLE
4GGP A=""GGR2">
<GPN<A=""GPN1” B="Adaptive Curve” C=72" D="1">
<SG A="5">
<PNT A=”6" C=58.8754321” D="8.945632"/>
<PNT A=9” C="58_.8757777” D="8.94777"/>
<PNT A=""7° C=""58 8780009’ D=3 090889099’ />

</LSG>
</GPN>
</GGP>

D.30 GuidancePattern — GPN

Type:
Coding data

Description:
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The GuidancePattern XML element describes the properties necessary to transfer the data for executing
a guidance activity. The GuidancePattern XML element contains the properties that classify a guidance
pattern while the LineString XML child element describes the geospatial information.

Every GuidancePattern XML element will contain one and only one LineString XML element. The points
in the LineString will be determined by the GuidancePattern classification. The swathe width that
separates the adjacent paths in the guidance pattern is represented by the LineStringWidth attribute
in the LineString XML element. The following table defines the points that shall be used for each
GuidancePattern type:

I'able D.oU A — Guldanceratiern types
Line Typel| Required Points Optional Points Notes
AB The start point shall  |No optional points
be A and the end point
shall be B.
A+ A single A point No optional points Shall have a heading defined.'A+ lines with no|
heading are invalid
Curve Start point shall be A, [Any number of guidance |[A curve is a 1-dimensional geometric primi-
followed by any num- |points (type 9) may exist |tive, representing the’continuous image of a
ber of guidance points, |between the A and B line. The curve type is considered an identica
followed by the end points curve unless‘etherwise specified in the optiops
point B attribute~Crossing its own line is allowed for
curve type.
Pivot A single Center point |A single centre point, fol- |The*A\and B points are used to determine the
lowed by A, followed by B. |angle of the start and end points for non-full
circles.
Pivots are considered full circles unless otherf
wise specified in the options attribute.
Spiral A single A point fol- Any number of gtiidance
lowed by any number |points (type 9)\may exist
of guidance points between the.Aand B
followed by a single B |points
point
Examples|of these 5 pattern typesare given in Figure D.1.
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Figure D.1 — Guidance pattern types
AB}, A+, and Curve lines will be generated parallel to the previous line and offset a distance dgtermined
by [the swathe width,

Spiral lines will be)generated end-to-end of the previous line and offset a distance determined by the
swpthe width. Fhese will commonly be headlands.

Gujdancepatterns can reference the base stations they were recorded with. Monitors are expected to
operate'on'guidance patterns without base station references.

Prapagation direction indicates how the parallel offset lines should grow from the original. The
direction is defined while standing on the first point and looking to the second point. The propagation
definition supplied in attributes GuidancePatternPropagationDirection, NumberOfSwathsLeft and
BoundaryPolygon shall not contradict each other.

The horizontal and vertical accuracies can be defined once for the entire GuidancePattern or can
be defined at each individual Point. If these accuracies are present in both XML elements, then the
accuracies defined in the individual points take precedence.

The boundary polygon defines the region in which a guidance pattern line is propagated. If a boundary
polygon is defined, then this polygon must fit inside the defined field boundary polygon in which this
guidance pattern is contained.

The GuidancePattern XML element is added in ISO 11783-10 version 4.
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Included in XML element:

GuidanceGroup

Includes XML element:

— LineString

— Polygon

References XML element:

BaseS|

fation

Table D.30 B — GuidancePattern attributes

Attribute

XML

Use

Type

Length/range

Cominént

GuidanceP

atternld

xs:ID

min. 4 to max.
14

Unique identifier of GuidanceP
tern

Format: (GPN|GPN-)([0-9])+

Records generated on MICS hay
negative IDs

ht-

GuidanceP

atternDesignator

xs:string

max. 32

Designator of GuidancePatternl

GuidanceB

atternType

xs:NMTOKEN

1..5

Selection of type:
1=AB

2=A+

3 =Curve

4 = Pivot

5 = Spiral

GuidanceB

atternOptions

xS'NMTOKEN

1 = Clockwise - for pivot
2 = Counter-clockwise - for piv

3 = Full Circle - for pivot

Dt

GuidanceP
tionDirect

atternPropaga-
on

xs:NMTOKEN

1 = Both directions

2 = Left direction only
3 =Rightdirection only
4 = No propagation

The direction is defined while
standing on the first point (A)
and looking to the next point.

When this attribute is not

defined in the GuidancePattern
then propagation shall be applied
in both directions.
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Attribute

XML

Use

Type

Length/range

Comment

1 = From both first and last point
2 = From first point (A) only

3 = From last point (B) only

4 = No extensions

When this attribute is not
defined in the GuidancePattern

GulidancePatternExtension

xs:NMTOKEN

1.4

then extensions shall-bf applied
from both first and las§ point.

Extension meansthat guidance
shall be contintied whepn the
specifiedpoint of the Guidance-
Pattennds passed. The fruidan-
cePattern is extended byy the
guidance system.

GulidancePatternHeading

xs:decimal

0.0...360.0

Decimal degrees countjng clock-
wise relative to the trug north

GuhdancePatternRadius

xs:unsignedLong

0 to (232-2)

Pivot radius informatign in mm

GulidancePatternGNSS-
Mdthod

xs:NMTOKEN

Reference to NMEA 2000 GNSS
Method parameter:

1 = GNSS fix

2 = DGNSS fix

3 =Precise GNSS

4 = RTK Fixed Integer
5 =RTK Float

6 = Estimated (DR) mofle
7 = Manual Input
8 = Simulate mode

(NMEA 2000 defines af maxi-
mum 16 tokens for GNYS Method)

Additional non- NMEA R000O
methods:

16 = Desktop generated data
17 = Other

GulidancePatternHorizonta-
1A¢curacy

xs:decimal

0.0 to 65.0

Horizontal estimated alccuracy
(RMS error) in m

GulidancePatternverticatAc-
curacy

xs:decimal

0.0 to 65.0

Verticat estimated accuracy
(RMS error) in m

BaseStationIdRef

xs:IDREF

min. 4 to max.
14

Reference to XML element BaseS-
tation

Format: (BSN|BSN-)([0-9])+

© ISO 2015 - All rights reserved
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Table D.30 (continued)

Attribute

XML

Use

Type

Length/range

Comment

Coordinate system and pro-
jection method used by the
guidance system at the time of
creating the GuidancePattern.
This information can assist with
the representation of the Guid-
ancePattern when it is presented
on a GUI after a GuidancePattern

—

OriginalSHID

xs:string

32

reload.

The OriginalSRID attribuite
consists of an organization
identifier and a well known id
(WKID) for the coordinate sys
tem and/or préjection method
An examplerQriginalSRID valug is
“EPSG:4326".

Notesthat the units of the Guid
anceRattern do not change when
the OriginalSRID is not a WGS-B4
type coordinate system and prp-
jection. The coordinates of the
GuidancePattern are communi
cated in the data transfer file spt
as WGS-84 latitude, longitude,
and altitude values.

NumberOffSwathsLeft

xsfunsignedLong

0 to (232-2)

Number of swathes to propagate
GuidancePattern to the left.

The direction is defined while
standing on the first point (A)
and looking to the next point.

When this attribute is not
defined, the propagation to the
left is not bound by a specific
number of swathes and follows
attribute GuidancePatternPropa-
gationDirection.

NumberOfSwathsRight

xs:unsignedLong

0 to (232-2)

Number of swathes to propagage
GuidancePattern to the right.

The direction is defined while
standing on the first point (A)
and looking to the next point.

When this attribute is not

defired; the propagatiomrtoth
right is not bound by a specific
number of swathes and follows
attribute GuidancePatternPropa-
gationDirection.

LineString

xs:element

Includes a single XML element
LineString

110
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Table D.30 (continued)

Attribute XML | Use Type Length/range Comment

Includes a list of XML element
Polygon

An optional boundary for this
line. The boundary can be used
to limit the validity of a Guidan-
cePattern to a certain area.

BoundaryPolygon 0 xs:element This houndary shall fit inside

the GuidanceGroup dnd Part-
field boundaries.Note that each
boundary polygon-can have inte-
rior boundaries-n addition to the
exterior boundary to dpsignate
exclusien Zones.

EXAMPLE1  AB guidance pattern

4GPN A="GPN1” B="AB” C="1" E=“3* F=**3“>
<LSG A="5"">
<PNT A="6"" C="58.8754321" D=78.945632"/>
<PNT A=""7"" C=7"58.8789999” D="8.99889099’/>
</LSG>
4/GPN>

EXAMPLE 2  Curve guidance pattern

A

GPN A="GPN1” B=""Adaptive Curve” C=73">
<LSG A="5">
<PNT A="6" C="58.8754321 D="8.945632"/>
<PNT A="9” C="58.8757777” D="8.94777"/>
<PNT A="7” C="58.8789999” D=%8<99889099”/>
</LSG>
4/GPN>

EXAMPLE 3  Pivot guidance pattern

Full circle, centre specified-as a single point:

4GPN A="GPN1” B=2Pivot (Ffull circle)” C="4" D="3” E="1" H="700000">
<LSG A="5">
<PNT A=8"" C="58.8789999” D="8.99889099”/>
</LSG>
4/GPN>

Partidlhcircle, clockwise direction, centre, start and end point defined in C A B point order:

<GPN A="GPNI~ B="Pivot (CIOCKWISE)~ C="47 D="1" E=1~ H="7000007>
<LSG A="5"">
<PNT A=""8" C=7"58.8789999”" D=""8.99889099"/>
<PNT A="6"" C="58.8754321" D=""8.945632"/>
<PNT A="7" C="58.8757777” D="8.94777"/>
</LSG>
</GPN>

D.31GuidanceShift — GST

Type:
Task data
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Description:

The GuidanceShift XML element offers the possibility to add shift information data to a certain
guidance pattern as it is used during field operations. The shift information shall be applied to all
propagated patterns.

Figure D.2 illustrates how the EastShift and NorthShift attributes are applied to a straight line pattern
type, a curve pattern type and a pivot pattern type. When the EastShift and NorthShift attributes are
applied to a spiral pattern type, a similar shift of both the specified pattern and the propagated patterns
results. The typical purpose of the EastShift and NorthShift attributes is to adjust the guidance pattern
for positigning system drift

Guiddnce Shift A-B Guidance Shift Curve Guidance Shift Pivot
1 1
AT I i
I
BY i i | i B >
I Lo
RN
B S
BN
LAy
i ' A Nérthsﬁiﬁ +" NorthShift
Albrbemtpt i :
*>‘ I-Easts.hiﬁ «' | ENorthShift ]‘
I I I I ﬁ‘ EastShift %.« X ~ Easshift
[ [

Figure D.2 — Guidance Pattern Shifts

The PropggationOffset attribute offsets the propagated guidance patterns perpendicular to the origipal
guidance pattern. As can be seen in the-Figure D.3, the effect of an offset on the straight guidance
pattern is| similar to the combinatjen-of a NorthShift and EastShift. For the curve, pivot and spiral
pattern types however, the PropagationOffset differs from a NorthShift and EastShift combinatior] in
that the propagated guidance patterns are not shifted but regenerated.

Guiddnce Offset A-B Guidance Offset Curve Guidance Offset Pivot
T
i

! S}
i 4
o Lo
| Bt |
i L
1 il

Offset

Figure D.3 — Guidance Pattern Offsets
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The GuidanceShift XML element is added in ISO 11783-10 version 4.

References XML element:
— GuidancePattern
Included by XML element:
— GuidanceAllocation

Includes XML element:

ISO 11783-10

:2015(E)

— | AllocationStamp

Table D.31 — GuidanceShift attributes

Attribute

XML

Use

Type

Length/
range

Comment

GujidanceGroupldRef

xs:IDREF

min.4 to
max.14

Reference'to XML element (]
Group

Format: (GGP|GGP-)([0-9])4

Records generated on MICS
negative IDs

Note: either a GuidanceGroyp or

a GuidancePattern referenc
required

uidance-

have

E is

GulidancePatternldRef

XSIDREF

min.4 to
max.14

Reference to XML element (
Pattern

Format: (GPN|GPN-)([0-9])1

Records generated on MICS
negative IDs

Note: either a GuidanceGroyp or

a GuidancePattern referenc
required

uidance-

have

P is

GulidanceEastShift

xs:signedLong

-231to (231-1)

Guidance shift information
on the projected tangent pl4
point A as reference.

n mm
ine with

GulidanceNorthShift

xs:signedLong

-231 1o (231-1)

Guidance shift information
on the projected tangent pl
point A as reference.

n mm
ne with

PrppagationOffset

xs:signedLong

-231 o (231-1)

The propagation offset in mm. The
propagation offset is perpendicular to
the direction of the guidande pattern.

A positive value offsets to the right

side of the guidance pattern, a nega-

tive value offsets to the left
guidance pattern.

side of the

AllocationStamp

xs:element

Includes a single XML element Alloca-

tionStamp

EXAMPLE

<TSK A="TSK1” D="FRM1” G="1 E="PFD1”">

<GAN A="GGP1>

<ASP A="2003-08-20T08:00:00” D="1"/>
<GST B="GPN2” C="100" D="150"">
<ASP A="2003-08-20T08:10:00" D="1"/>

</GST>

© ISO 2015 - All rights reserved

113


https://standardsiso.com/api/?name=f94126f85bf7b62144afe3b31215f1d1

ISO 11783-10:2015(E)

</GAN>

</TSK>
D.321S0

Type:

11783 _TaskData

Root element

Description:

The XML
definition

Includes X
— Task
— Coded
— Coded
— Colou
—  CropT]
—  Cultur
— Custo
— Farm

— Devicd

alarman A Q D ha _m - \ o
5 about the construct of the XML File (Version number...) and the use

/ alapnan d

ML elements:

Comment
CommentGroup
‘Legend

bpe

alPractice

ner

— OperdtionTechnique

—  Partfi
— Produ
— Produ
— Valuel
—  Worké
— Exter

— Task(

pld

ct

ctGroup
Presentation

r
halFileReference

pntrollerCapabilities

114

© ISO 2015 - All rights reserved


https://standardsiso.com/api/?name=f94126f85bf7b62144afe3b31215f1d1

1SO 11783-10:2015(E)

Table D.32 — IS011783_TaskData attributes

Attribute

XML

Use

Type

Length/
range

Comment

List element release number
(major), used to specify the ver-
sion of ISO 11783-10 that this task
data file meets:

0 = The version of the DIS (draft
International Standard)

Ve

FsionMajor

VersionMajor

xs:NMTO-
KEN

Oto 4

1 = The version of thé EPIS.1
(final draft Internationgl Stand-
ard, first edition)

2 = The versiorn'of the FPIS.2 and
the first edition publishied as an
International Standard

3 =The version of secor]d edition
published as a draft Int¢rnational
Standard (E2.DIS).

4 = The version of the s¢cond
edition published as a final draft
International Standard (E2.FDIS).

Ve

rsionMinor

VersionMinor

xS:NMTO-
KEN

0to99

List element version nupnber
(minor), used to refer td revi-
sions of the XML schem# that this
element complies to. Se¢ 8.4 for
the naming convention pf the XML
schema.

M3
tu

nagementSoftwareManufac-
er

Management
Software

Manufaetlirer

o/ra

xs:string

32

Name of management-spftware
manufacturer

M4

nagementSoftwareVersion

Management
Software
Version

o/ra

xs:string

32

Version of management{software

Ta

kkControllerManufacturer:

TaskControl-
lerManufac-
turer

o/ra

xs:string

32

Name of TC manufactuner

Ta

EkControllerVersion

TaskControl-
lerVersion

o/ra

xs:string

32

Version of TC software

DagaTpansferOrigin

DataTransfer

Origin
o

xs:NMTO-
KEN

Describes the origin of the XML
file:

1=FMIS
2 = MICS

This attribute specifies the sys-
tem that most recently generated
this data transfer file set

DataTransferLanguageb

lang

xs:language

32

Specifies the language used by the
system that generated the data
transfer file set

a

b

C

The optional or required status of this attribute depends on the data transfer origin, this attribute is not used when the
data transfer origin is FMIS. TC information is required when the data transfer origin is MICS.

This attribute is introduced in ISO 11783-10 version 4.

This element is introduced in ISO 11783-10 version 4.
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Table D.32 (continued)

Attribute XML Use Type Length/ Comment
range
. Includes a list of XML element
AttachedFile AFE o) xs:element AttachedFile
BaseStation BSN o) xs:element i%naciggte;t?o]ris‘[ of XML element
CodedComment CCT 0 xs:element E%Cégggifnhrs;r?EXML element
CodedConmjmentGroup CCG o | xs:element Includes a list of XML elemegy
CodedCommentGroup
ColourLeggnd CLD o | xs:element E)Cllouuiel.sezelzlrfé of XML@ledfient
Includes a list of’ XML element
CropType CTP o | xs:element CropType
CulturalPrfactice CPC 0 xs:element Includes hSt.OfXML element
CulturalPractice
Customer CTR o <s:element Includes a list of XML element
Customer
Device DVC o xs:element })nch_ldes a list of XML element
evice
Farm FRM o <s-element {:r;ilrlildes alist of XML element
. . ] Includes a list of XML element
OperationTechnique 0TQ o | xs:element OperationTechnique
Partfield PFD 0] xs:element Inclu(.ies alist of XML element
Partfield
Product PDT 0 xs:element {Dr;-(;l(ljlgs: a list of XML element
ProductGrjoup PGP o | xs:element {Jncludes alist of XML element
roductGroup
Task T'SK o | xs:element Includes a list of XML element
Task
I ) Includes a single XML element
TaskContrpllerCapabilitiesc TCC o/ra| xs:element TaskControllerCapabilities
ValuePres¢ntation VPN o xs:element Includes a list o_fXML element
ValuePresentation
Worker WKR o xs:element Includes a list of XML element
Worker
5 i Includes a list of XML element
ExternalFiteReference XFR 0 XSTEIEIent

ExternalFileReference

b This attribute is introduced in ISO 11783-10 version 4.
¢ This elementis introduced in ISO 11783-10 version 4.

a  The optional or required status of this attribute depends on the data transfer origin, this attribute is not used when the
data transfer origin is FMIS. TC information is required when the data transfer origin is MICS.

EXAMPLE

<1S011783_TaskData VersionMajor="4" VersionMinor="0"

TaskControl lerManufacturer="FarmCtrl” TaskControllerVersion="1.0"
ManagementSoftwareManufacturer="FarmSystem”
ManagementSoftwareVersion="1.0" DataTransferOrigin="1" lang="en-GB’>

<TSK A="TSK1” F="WKR1” G="1">
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</1S011783_TaskData>

D.33LineString — LSG

Type:
Task data

De

scripntion:
I

:2015(E)

Th
thd
to

po
Lin
list
bo
Po
vel

ac
bet

Th
of §

Ind

Ind

b LineString XML element describes the position, length, and appearance of a line..Liiig

Hisplay farm-side-generated comments stored in the XML attribute LineStringDesignator
bitions as informational messages to the operator.

eStrings shall be drawn as a series of lines connecting the Points in the\order in whic
ed in the LineString XML element. A LineString shall be closed if it is a\polygon exterior
indary (types 1 and 2). In this case, the first Point in the LineStrifig) shall be repeated

nt, in accordance with how a LineString is closed in the corresponding GML object. Note th
sion 4, for a LineString of type 1 or 2, the first point did not need\to be included as last poi
osed boundary, the requirements in versions 2 and 3 where that7a line was also required tq
ween the last point and first point in the list of Point XML.€lements for LineStrings of type

e LineString ID attribute shall only be used when the LiineString XML element is not a chi
h Polygon XML element or a GuidancePattern XML element.

ludes XML element:
Point

luded by XML elements:
Partfield

Polygon

Table D.33 — LineString attributes

Strings of

type flag can be used to assign a comment to all positions of the lineString. This isto’enable the TC

at certain

L they are
br interior
hs the last
at prior to
nt to draw
be drawn
1 and 2.

d element

Attribute XML | Use Type Length/range Comment

possible values:
1 = PolygonExterior

2 = PolygonInterior

Type of the LineString,

3 =TramLine

4 = SamplingRoute

LineStringType A r xs:NMTOKEN 1to9 5 = GuidancePattern

6 = Drainage
7 = Fence
8 =Flag

obstacle, e.g. used to

an obstacle.a

9 = Obstacle, any kind of

a warning when approaching

generate

a

This definition is introduced in ISO 11783-10 version 4.
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Table D.33 (continued)

Attribute

XML

Use

Type

Length/range

Comment

LineStringDesignator

(0]

xs:string

max. 32

LineString name or comment

LineStringWidth

xs:unsigned-
Long

0 to (232-2)

Width of the LineString in mm.
This is the width in real world
units, i.e. as measured on a
Partfield.

For LineStringType 5 (Guid-

ancePattern), the LineString-

Width represents the swathg
width that separates the
adjacent paths of the'guidange
pattern.

LineStringLength

xs:unsigned-
Long

0 to (232-2)

Length of the hineString in
mm. This is thelength in red
world unitsyi.e. as measured
on a Partfield.

—

LineStringColour

xs:unsigned-
Byte

0to 254

Colour of the LineString

Format: palette like
{SO 11783-6

LineStringlld a

xs:ID

min,4 to max.14

Unique identifier of LineStripg
Format: (LSG|LSG-)([0-9])+

Records generated on MICS
have negative IDs

Point

r

xs:element

Includes a list of XML element
Point

a  This dgfinition is introduced in ISO 11783-10 version 4

EXAMPLE

<LSG AH"6”
<PNT|
<PNT|
</LSG>

E="1"

B="Linel”

D="2000”~€="20"">
A=72" C=758.8754321" D=""8.945632” F="1" B="start” E="50"/>
A=72" C=758.8789999” P=18.99889099” F="1" B="end” E="50"/>

D.34 OperationTechniqgue-— OTQ

Type:
Coding data

Descriptidn:

The OperptionTechnique XML element describes operation techniques like “drilling”,

» o«

spreading”,

“gaseous”.

Referenced by XML elements:

OperTechPractice

— OperationTechniqueReference

118
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Table D.34 — OperationTechnique attributes

Attribute XML | Use Type Length/range Comment
Unique identifier of Operation-
Technique
OperationTechniqueld A r xs:ID min. 41? MaX- | Eormat: (OTQ|OTQ-)([0-9)+
Records generated on MICS
have negative IDs
OperationTechnigueDesignator B r xs:string max. 32 Designator ofOperationTech-
’ > > nique

EXAMPLE

A

A

A

0TQ A="0TQ1” B=drilling”/>
0TQ A="0TQ2” B=""spreading”/>
0TQ A="0TQ3” B=""gaseous”/>

D.B5OperationTechniqueReference — OTR

Type:
Codling data

Depcription:

The OperationTechniqueReference XML element containsya reference to a single OperationTe¢hnique.

Indluded by XML element:
CulturalPractice
References XML element:

OperationTechnique

Table D.35 — OperationTechniqueReference attributes

Attribute XML {“Use Type |Length/range Comment
o onTechn - Reference to XML element OperatijonTech-
perationTechnique- . min. 4 to max. |pique
1dRef A r | xs:IDREF 14 q
Format: (OTQ|OTQ-)([0-9])+
EXJAMPLE

40TR A=TOTQ1” />

D.B6OperTechPractice — OTP

Type:
Task data

Description:

A task-related OperTechPractice XML element provides an assignment of the combination of a specific
operation technique with a single cultural practice.

Included by XML element:
Task

© ISO 2015 - All rights reserved

119


https://standardsiso.com/api/?name=f94126f85bf7b62144afe3b31215f1d1

ISO 11783-10:2015(E)

References XML elements:

— OperationTechnique

— CulturalPractice
Table D.36 — OperTechPractice attributes

Attribute XML | Use Type Length Comment

CulturalPracticoldRet A | inpeg | min. 4 to max. Reference to XML element CulturalPractice
14 Format: (CPC|CPC-)([0-9])+
o onFechni 4 Reference to XML element OperationTech-
perationTechnique- . min. 4 to max. |pigue
IdRef B o | xs:IDREF 14 q
Format: (OTQ|OTQ-)([0-9])+

EXAMPLE

<OTP A{’CPC1” B="0TQ1”/>
D.37 Pantfield — PFD

Type:
Coding data
Descriptidn:

The Partfield XML element describes the pieces of land that a Task can be allocated to. A Partfield Is a
dynamic gbject that is created at the moment that it is’known that it will be treated as one unit. The
Partfield is bare or grown with one CropType. Only\the primary CropType is listed in the case of 4gnd
undersowpn crop. A Partfield ends when a new crop production unit is started or when it is combined
with a neighbouring Partfield. A Partfield can be.afield as a whole or be a part of a field. When a Partfield
consists Ilmultiple pieces of land, all piecés shall be located near each other, e.g. only separated|by

relatively narrow strips of land. Each piece.6f land that belongs to one Partfield is bounded by a sinjgle
Polygon. Prior to version 4, only a single Polygon representing a boundary could be included ip a
Partfield. [n version 4 and later, multiple Polygons, each representing a bounded area of the Partfi¢ld,
can be incJuded in a single Partfield;
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Partfield with 2 Palygon Partfield with 1 Palygon Partfield with 3 Palygon
boundaries, each Polygon boundary containing 1 exterior boundaries, each Polygon
contains 1 exterior LineString and 3 interior LineStrings contains 1 exterior
LineString
1 e
i [ ] L]
] ]
s g g )
/R
’ ’ #
1 ] ]
21

YA IIAIAAIIAATI

N

(1

Figure D.4 — Partfield boundary Polygon'and LineString examples

Partfield elements can only refer to Polygons, LineStrings, and Points that are not felated to
Tr¢atmentZones.

Partfields can be child XML elements of other Partfields. The recursion depth of this relatign shall be
linfited to 2 levels. A Partfield can have:at maximum one parent Partfield and that parenf Partfield
capnot be included as a child XML element in another Partfield XML element. An example of the
definition of two Partfields that are€hildren of another Partfield is to keep track of the relatioh between
twp crop varieties grown in different areas of one field. The parent Partfield lists the crop spqcies while
both child Partfields can list thelindividual varieties.

Referenced by XML elemerit:
— | Task

References XML €lements:
—| CropType

—| CropVariety

— | €ustomer

— Farm

Includes XML elements:
— Polygon

— LineString

— Point

— GuidanceGroup
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Table D.37 — Partfield attributes

Attribute XML | Use Type Length/range Comment
Unique identifier of partfield
Partfieldld A . <s:ID min. 413:) max. |Format: (PFD|PFD-)([0-9])+
Records generated on MICS have negative
IDs
PartfieldCode B 0 xs:string max. 32 Partfield number from the FMIS
PartfieldDesig- T T T XS'STrIng max. 32 [Partheld designator/name
nator
PartfieldAfrea D r Xs:uil(s);lggned- 0 to (232-2) |Size of the partfield in m2
i Reference to XML element Customer
CustomerIdRef E 0 xs:IDREF min. 4 to max.
14 Format: (CTR|CTR-)([0-91)%
i Reference to XML element Farm
FarmIdRel F | o xs:[DREF | Min- 4 tomax.
14 Format: (FRM|FRMY)([0-9])+
i Reference toXML element CropType
CropTypelfdRef G 0 xs:IDREF . 415;) max. PP
Format: f{CTP|CTP-)([0-9])+
- Reference to XML element CropVariet
CropVarietyldRef | H 0 xs:IDREF min. 4 to max. P d
14 Format: (CVT|CVT-)([0-9])+
Unique identifier of Partfield, used as part
ent Partfield
FieldIdRef I | o xs:IDREF min. 4120 3% Eormat: (PFD|PFD-)([0-9])+
Records generated on MICS have negativs
IDs
Polygon 0 xs:element Includes a list of XML element Polygon
LineString 0 xs:element Includes a list of XML element LineString
Point 0 xs:elemerit Includes a list of XML element Point
. Includes a list of XML element Guidance-
Guidance(roup 0 xs:element
Group
EXAMPLE
<PFD AS”PFD3” C="hill) D=732000" G="CTP3"/>
D.38Point — PNT
Type:
Task data
Description:

The Point XML element describes the position and appearance of a point location. Points of type
flag can be used to assign a comment to the position of the point. This is to enable the TC to display
farm-side-generated comments stored in XML attribute PointDesignator at a certain position as
informational messages to the operator.

The Point ID attribute shall only be used when the Point XML element is not a child element of a
LineString XML element.
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Included by XML elements:

— LineString
— Partfield

Table D.38 — Point attributes

ISO 11783-10

:2015(E)

Attribute

XML

Use

Type

Length/range

Comment

Defines the meaning of this

PojntType

xs:NMTOKEN

1to11

poiTt
1 =Flag
2 = other

3 = Field Access, ent
of afielda

4.=\Storage, location where

product is stored or

5 = Obstacle, any ki
obstacle, e.g. used t
warnings when app
obstaclea

6 = Guidance Referg
start point of a guid
e.g the A pointin an

7 = Guidance Referg
point of a guidance

the B point in an A-B linea

8 = Guidance Referd
Center, centre point]
ance pivot patterna

9 = Guidance Point,
related point that i
an A, B or Center re
pointa

10 = Partfield Refer]
Point, location in e.g
field that identifies

for administrative

11 = Homebasea

ry point

a fielda

nd of
generate
roaching a

nce A,
hnce line,
A-B linea

nce B, end
ine, e.g.

nce
of a guid-

buidance
neither
erence

Ence
.aPart-
Lhe field
urposesa

PojntDesignator

xs:string

max. 32

Name of the point, d
or comment

escription

PolntNorth

xs:decimal

=90.0t090.0

GPS position north

Format: WGS84

PointEast

xs:decimal

-180.0 to 180.0

GPS position east
Format: WGS84

PointUp

xs:long

(-231+1) to
(231-1)

GPS position altitud

Format: WGS84 ellipsoid

ein mm

PointColour

xs:unsignedByte

0to 254

Colour of the point

Format: palette like
ISO 11783-6

a  This definition is introduced in ISO 11783-10 version 4.
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Table D.38 (continued)

Attribute XML | Use Type Length/range Comment
Unique identifier of point
Pointlda G o xs:1D min.4 to max.14 Format: (PNT|PNT-)([0-9])+
Records generated on MICS
have negative IDs
PointHorizontalAccuracy? H 0 xs:decimal 0.0 to 65.0 Point horizontal estlm_ated
accuracy (RMS error) in m
PointVertifalAccuracya I 0 xs:decimal 0.0 to 65.0 Point vertical estgnated =l
racy (RMS error) in m
Unique name of pointbinary
. file
Filenames J ° xs:ID 8 Format: PNT[0~9][0-9][0-9]
[0-9][0-9]
. . Length.of'\point binary file ip
. 32_
Filelength K o |xs:unsignedLong| 0 to (232-2) numpberdf bytes
a  This definition is introduced in ISO 11783-10 version 4.

EXAMPLE [ LineString with Points in XML format
<LSG A9”6” E="1" B="Linel” D="2000" C="20">
<PNT| A="2" C=58.8754321” D="8.945632” F="1" B="start’ E="50"/>

<PNT| A=""2" C="58.8789999” D="8.99889099” F="1" B="’end’” E="50"/>
</LSG>

EXAMPLE P LineString with Points in binary format
<LSG A9”6” E="1" B="Linel” D="2000" C="20">

<FNT A:17217 C:1711 D:1117 E:1711 F:11111 J:11PNT0000117 K:174011/>
</LSG>

D.39Polygon — PLN
Type:
Task data

Descriptidn:

The Polygon XML element describes an area by inclusion of LineStrings. A Polygon can be used| to
specify the boundaryief a partfield or the area of a TreatmentZone.

Prior to vprsion 4, multiple outer boundary LineStrings could be included in one Polygon. In versjon
4 and latgr, a\Polygon shall only describe a single surface, which corresponds to the definition qf a
polygon i} GML.

Polygons of type flag can be used to assign a comment to all positions inside the Polygon. This is to
enable the TC to display farm-side-generated comments stored in XML attribute PolygonDesignator at
certain positions as informational messages to the operator.

Included by XML elements:
— Partfield

— TreatmentZone
Includes XML element:

— LineString
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Table D.39 — Polygon attributes

ISO 11783-10

:2015(E)

Attribute

XML

Use

Type

Length/range

Comment

Po

Type of the polygon,

possible values:

1 = Partfield Boundary

2 = TreatmentZone

3 = WaterSurface

ygonType

xs:NMTOKEN

1to12

4 = Building
5 =Road

6 = Obstacle
7 =Flag

8 =.0ther

9.= Mainfield, main a
field used for cultivat

10 = Headland, area
field used for turning

rea of the
ionsa

fthe
, usually

planted in another difrection

than the main field a
nition and example o
field area is Partfield
minus obstacles, wat
headlandsa

11 = BufferZone, ared
field that has to be tr
ferently due to envir
regulationsa

12 = Windbreak, suri
of a field with the pui
reduce wind on the f

rea. Defi-

f main
boundary
br surface,

of the
pated dif-
nmental

ounding
pose to
elda

Po

ygonDesignator

xs:string

max. 32

Polygon designator/1

ame

Po

ygonArea

xs:unsigned-
Long

0 to (232-2)

Polygon area in m2

Po

ygonColour

xs:unsigned-
Byte

0 to 254

Colour of the polygor]

Format: palette like
[SO 11783-6

Po

ygonld a

xs:ID

min.4 to max.14

Unique identifier of p
Format: (PLN|PLN-)(

olygon
0-9])+

Records generated of

MICS

have negative IDs

a

This definition is introduced in ISO 11783-10 version 4.
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Table D.39 (continued)

Attribute XML | Use Type Length/range Comment
Includes a list of XML element
LineString. At a maximum one
LineString of type outer bound-
ary may be included. Multiple
LineStrings of type inner
LineString r xs:element boundary may be included
where each inner bound-
ary shall not cross the outer
boundary or another inner
boundary. Inner boundaries
may touch an outer boyndary
or inner boundary:
a  This definition is introduced in ISO 11783-10 version 4.
EXAMPLE
<PLN A9”1” B="Field Boundary” C=732000 D=""1"">
<LSq A="1" B="Linel” C="20" D="280000" E="1" >
4PNT A="2" B="’start” C=740.84982” D="-96.596045" E="150234*-F="1" />
4PNT A="2" B="mid” C="40.84982” D="-96.592655" E="148987*\F="1" />
4PNT A=72" B="end” C="40.846573” D="-96.592526" E=""148284" F="1" />
4PNT A="2” B="start” C="40.84982” D="-96.596045” E=2150234" F="1" />
</LYG>
</PLN>
D.40Pogition — PTN
Type:
Task data
Descriptidn:
The Positjon XML element describes a measured position. The position is part of an AllocationStamp

or Time dpecification. With the lattel. it can be used to, for example, log DataLogValues together

with a position.
Included By XML elements:
— AllocdtionStamp
— Time
Table D.40 — Position attributes
Attribute XML | Use Type Lf_l‘l_g,tll/ Comment
LY alls\'
PositionNorth A r xs:decimal -90.0 t0 90.0 |GPS position north WGS84
PositionEast B r xs:decimal _1580(')00t0 GPS position east WGS84
. ) -231to GPS position altitude WGS84 ellipsoid in

PositionUp C 0 xs:long (231-1) mm
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Table D.40 (continued)
Attribute XML | Use Type L::E;}el/ Comment

Position status. Definition references
NMEA2000 MethodGNSS parameter.

0 = no GPS fix
1 = GNSS fix
2 = DGNSS fix

3 = Precise GNSS, no deliberate |[degrada-
tion (such as SA), and higher'regolution

code (P-code) and 2 frequencieg are used
to correct atmospheric\delays

4 = RTK fixed integer
5 =RTK float
6 = Est(DR)mode

7 = Manpal input

PopitionStatus D r xs:NMTOKEN 0to 15

8 =Simulate mode
9-13 = Reserved
14 = Error

15 = PositionStatus value is not|available
PDOP E 0 xs:decimal 001t099.9 |PDOP quality information
HOOP F 0 xs:decimal 0.0t099.9 |HDOP quality information

xs:unsigneds

0 to 254 Number of used satellites
Byte

NumberOfSatellites G o

xs:unsigned-

GpisUtcTime H 0 Long 0 to (232-2) |UTC time in milliseconds since midnight
GpsUtcDate I ) XS:uthS(])%?ed_ 0 to (216-2) |UTC date in days relative to 1940-01-01
EXAMPLE

4PTN A="54.588945* B=""9.989209" D="'3"/>
D.4#1ProcessDataVariable — PDV
Type:

Task data

Dekcription:

The ProcessDataVariable XML element is included in a TreatmentZone. It contains the ProcessDataDDI
accompanied by the value for that ProcessDataDDI and optional product and device element information
to be used in this TreatmentZone. A ProcessDataVariable can contain another ProcessDataVariable
to describe the planned allocation of multiple products to a single DeviceElement. In that case, the
“parent” ProcessDataVariable specifies the ProcessDataDDI to be sent by the TaskController to
a DeviceElement while the “child” ProcessDataVariables contain the product specifications. The
“child” ProcessDataVariable(s) shall not contain other ProcessDataVariables and shall not specify a
DeviceElementldRef attribute.

The optional attributes ActualCulturalPracticeValue and ElementTypelnstanceValue have been
introduced to enable planning and tracking of the assignment of process data values to specific
operations or specific element type instances. This enables distinguishing sets of ProcessDataVariables
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when multiple operations or multiple instances of the same device element type are present in a single
Task. An example of this is simultaneously controlling the application rates of a seeding operation
and a fertilizing operation within one Task. In this case, to separate the seeding operation application
rate process data from the fertilizing operation application rate process data, each set of application
rate process data setpoints contains its own ActualCulturalPractice value. An example of using the
ElementTypelnstanceValue attribute is to separate sets of process data variables intended to control
application rates with the same DDIs but going to separate rate control device elements. The use of the
ElementTypelnstanceValue attributes enables grouping these process data by rate controller instance
without requiring these to be pre-assigned to an actual device element. Prior to ISO 11783-10 version 4,
this grouping of process data could only be achieved by a planned allocation to an actual device element.
The sumnjary for the grouping of process data in difterent IS0 11783-10 versions is:

[SO 11783-10 version 3 and prior: 1) Use the ProductldRef attribute to group prescrip-
tion rates by product. This requires the actual prod
uct to be present in the data transfer filé'set.

2) Use the DeviceElementldRef attribute to group
prescription values by an element'of a machine. Thiis
requires the actual machine device descriptor to bg
present in the data transfercfile set.

[SO 11783-10 version 4 and later: 1) Use the ProductID reférence to group prescriptipn
rates by product in-ease the product is known and
present in the data transfer file set.

2) Use the Ac¢tualCulturalPracticeValue attribute tq
group preseription values by the cultural practice(s)
that the'task is specified for. Device elements may
contaifi‘an ActualCulturalPractice DDI value that
enables matching the operation to the correct device
element in case tasks or devices are capable to exe
cute multiple operations.

3) Use the ElementTypelnstanceValue attribute to
group prescription values with the same DDI and

ActualCulturalPracticeValue by their planned contfol
device element instance on a device. Device elements
may contain an ElementTypelnstance DDI value thpt
enables automatic matching of each group of process
data variables to the correct device element on a
device.

4) During the execution of a Task, once an actual
machine is selected, the process data variables Devi-
ceElementldRef attribute may be updated to store
the allocation of process data to device elements.

The DeviceElementldRef attribute in the ProcessDataVariable XML element is an optional attribute.
Task controller implementations are required to be able to assign the ProcessDataVariable to a
connected client that has a device descriptor with a matching ProcessDataDDI that is able to accept
this ProcessDataVariable as a setpoint. The grouping of ProcessDataVariables by ProductldRef,
ActualCulturalPracticeValue, and ElementTypelnstanceld assist this ProcessDataVariable to
controllable DeviceElement assignment process.

Included by XML element:

— TreatmentZone
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References XML elements:

Includes XML element:

Product

DeviceElement

ValuePresentation

ISO 11783-10

:2015(E)

— ProcessDataVariable
Table D.41 — ProcessDataVariable attributes
Attribute XML | Use Type Length/range Comment
<s:hexBi- Unique number, which definef
PrpcessDataDDI A r 'nar 000016 to FFFF1¢|the process data’DDI (specifipd in
y 1S0 11783-11)
PrpcessDataValue B r xs:long -231to (231-1) CD(]))rIltams the value of the progess data
Reference to XML element Prioduct
PrpductldRef C o) xs:IDREF |min. 4 to max. 14
Format: (PDT|PDT-)([0-9])
Reference to XML element DgviceEle-
DeyviceElementldRef D 0 xs:IDREF  |min. 4 te'max. 14 | ment
Format: (DET|DET-)([0-9])
] Reference to XML element VglueP-
Xg;feprese“ta“onl' E o | xs:IDREF _{min. 4 to max. 14 |resentation
Format: (VPN|VPN-)([0-9])
AckualculturalPrac- Contains the value of the ActpalCultur-
. F ) %s:long -231to (231-1) |alPractice DDI that this proc¢ss data
ticpValuea .
are planned for or assigned tp.
EldmentTyvpelnstance- Contains the value of the ElementTy-
yp G Q xs:long -231to (231-1) |pelnstance DDI that this progess data
Valuea .
are planned for or assigned tp.
PrpcessDataVariable o xs:element Includes_a list of XML elemeng Process-
DataVariable
a | This attribute is introduced in ISO 11783-10 version 4.

EX

AMPLE 1

<PDT A="PDT1” B="Granular Fertilizer’”/>

ProcessDataVariable referencing a Product and a DeviceElement.

A Setpoint Mass Per Area Application Rate (DDI 6) with a value of 15000 mg/m2 (150 kg
prodilet identified by PDT1 is specified for a device element identified by DET2:

ha) of the

EXAMPLE 2

<VFN A="VFNL

b=U

C="U.UlL

<TSK A="TSK1” G="1" H="0">
<TZN A=70" B="Default Treatment Zone’>
<PDV A="0006"" B="15000"" C="PDT1”” D="DET2” E="VPN1”/>

</TZN>
</TSK>

U="10

E="Rg7/a™7>

between two operations, position-based control specified as polygon geometries.

ProcessDataVariables with ActualCulturalPracticeValue attributes specified to distinguish

Treatment zone, multiple process data variables, enable grouping by ActualCulturalPractice value:

<PDT A="PDT1” B="Granular Fertilizer’/>

<PDT A="PDT2” B="Sunflower”/>
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<VPN A="VPN1” B="0" C="0.01" D="0" E="kg/ha”/>
<TSK A="TSK1" G="1" H="0">

<TZN A="1” B="Layer 1, Rate 1”7 C=72">

<I— fertilizer operation low rate —>
<PDV A="0006” B="5000" C="PDT1” E="VPN1” F="1"/>
. list of polygons to specify the areas for this treatmentzone ..

</TZN>
<TZN A="2" B="Layer 1, Rate 2” C="3">

<I— fertilizer operation high rate —>
<PDV A="0006” B="6500" C="PDT1” E="VPN1” F="1"/>
. list of polygons to specify the areas for this treatmentzone ..

</TZN>

<TZ

</
<TZ

</
</TSK>

EXAMPLE
distinguish
the Actual
two operat

polygon ge

Treat

N A="3” B="Layer 2, Rate 1” C="9”>

<I— planting operation low rate —>

<PDV A="0006" B="800"" C="PDT2” E="VPN1” F="2"/>

. list of polygons to specify the areas for this treatmentzone ..
ZN>

N A="4" B="Layer 2, Rate 2” C="10">

<I— planting operation high rate —>

<PDV A="0006" B="1000" C="PDT2” E="VPN1” F="2"/>

. list of polygons to specify the areas for this treatmentzoneh..
ZN>

B ProcessDataVariables for a planter device equipped with two fertilizer bins and one seed
setpoint process data variables for 3 mass/area application-rates. The ProcessDataVariables h

CulturalPracticeValue and ElementTypelnstanceValue attributes specified to distinguish betw
ions and between two product bins for one of the operations. Position-based control is specified

bmetries.

ment zones with polygons, multiple process data variables, enable grouping

Actu

<PDT
<PDT
<PDT
<VPN
<TSK

CulturalPractice and by ElementTypelnstan¢e values:

="”PDT1” B="Granular N Fertilizer”/>
="PDT2” B="Granular P Fertilizer’/=
="PDT3” B="Sunflower”/>

=VPN1” B="0" C=70.01" D="0"-E=kg/ha’/>
="TSK1” G="1" H="0"">

<TZN A="1" B="Layer 1, Rate {4 .C=72">

<I—- N fertilizer operation low rate —>
<PDV A="0006" B="50002\C="PDT1” E="VPN1” F="1" G="0"/>
. list of polygons to_specify the areas for this treatmentzone ..

</TZN>
<T4N A=2” B="’Layer‘l) Rate 27 C=73">

<I—- N fertilizér operation high rate —>
<PDV A="0006% 'B="6500" C="PDT1” E="VPN1” F="1" G="0"/>
. list of polygons to specify the areas for this treatmentzone ..

</TZN>
<T4N A="32 B="Layer 2, Rate 17 C=712">

<I— P*fertilizer operation low rate —>
<PDY YA="0006” B="450" C="PDT2” E="VPN1” F="1" G="1"/>
(Chist of polygons to specify the areas for this treatmentzone ..

</TZN=

—

bin,
hve
ben
as

by

<TZN A="4” B="Layer 2, Rate 2”7 C=713">

<I- P fertilizer operation high rate —>
<PDV A="0006" B="550" C="PDT2” E="VPN1” F="1" G="1"/>
. list of polygons to specify the areas for this treatmentzone ..

</TZN>
<TZN A="5" B="Layer 3, Rate 1” C=79">

<I- planting operation low rate —>
<PDV A="0006" B=800" C="PDT3” E="VPN1” F=72"/>
. list of polygons to specify the areas for this treatmentzone ..

</TZN>
<TZN A="6" B="Layer 3, Rate 2” C=710">

130

<I- planting operation high rate —>
<PDV A="0006” B=1000" C="PDT3” E="VPN1” F="2"/>
. list of polygons to specify the areas for this treatmentzone ..
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</TZN>
</TSK>

EXAMPLE4  ProcessDataVariables for a planter device equipped with two fertilizer bins and one seed bin,
distinguish setpoint process data variables for 3 mass/area application rates. The ProcessDataVariables have
the ActualCulturalPracticeValue and ElementTypelnstanceValue attributes specified to distinguish between two
operations and between two product bins for one of the operations. Position-based control is specified on a grid
type 2 geometry.

Grid type 2 application with a treatment zone template for the grid cell values, multiple process

datavariahlos onahlo araguninahu ActualCulturalPractice and hu ElomentTunelnstancex alues-
TrerTe vV o reno T ey A SELLI I AL EA D bl E A A Ty reTreTTeTy .

..........................

<PDT A="PDT1” B="Granular N Fertilizer”/>
<PDT A="PDT2” B="CGranular P Fertilizer”/>
<PDT A="PDT3” B="Sunflower”/>
<VPN A="VPN1” B="0" C=70.01" D=0 E="kg/ha”/>
<TSK A="TSK1” G=1" H="0">
<TZN A="1” B="Layer 1, Rate 1” C="2">
<I- N fertilizer operation low rate —>
<PDV A="0006" B=""" C="PDT1” E="VPN1” F="1" G="0"/>
<I- P fertilizer operation low rate —>
<PDV A=70006" B=”"" C="PDT2” E="VPN1” F="1" G="1"/>
<I- planting operation low rate —>
<PDV A="0006 B=""" C="PDT3” E="VPN1” F="2"/>
</TZN>
<GRD A=751.812025" B="4.284920” C="1.5E-3” D="1{4E-3” E="200" F="300” G="GRPO0001”
=727 J3="1"/>
</TSK>

EXAMPLES5  ProcessDataVariables for a planter deviee.equipped with two bins, capable to apply two different
vaijieties of planting material at the same time. Distinguish the setpoint process data for two planting gopulations
of fwo varieties. The ProcessDataVariables have théElementTypelnstanceValue attribute specified to flistinguish
betiween two product bins for two varieties.

Treatment zone with polygong/~multiple process data variables, enable grouping by
ElementTypelnstance values:

<PGP A="PGP1” B="Soy Bean” C="2"/>
<PDT A="PDT1” B="Glenn” />
<PDT A="PDT2” B="Stoddard”/>
<VPN A="VPN1” B="0" €="0.01” D="0" E="kseeds/ha”/>
<TSK A="TSK1” G="1"\yH="0">
<TZN A="1" B=kayer 1, Rate 17 C=72">
<I- variety 1 low rate —>
<PDV A£™000B” B=725000 C="PDT1” E="VPN1” G="0"/>
. list-of polygons to specify the areas for this treatmentzone ..
</TZN>
<TZN\A="2” B="Layer 1, Rate 2” C="3">
<}— variety 1 high rate —>
<PDV A="000B” B=29000” C="PDT1” E="VPN1” G="0"/>
. list of polygons to specify the areas for this treatmentzone ..
</TZN>
<TZN A="3” B="Layer 2, Rate 1” C="12">
<I- variety 2 low rate —>
<PDV A="000B" B="23000 C="PDT2” E="VPN1” G="1"/>
. list of polygons to specify the areas for this treatmentzone ..
</TZN>
<TZN A="4 B="Layer 2, Rate 2” C="13">
<l- variety 2 high rate —>
<PDV A="000B” B=727000” C="PDT2” E="VPN1” G="1"/>
. list of polygons to specify the areas for this treatmentzone ..
</TZN>
</TSK>

D.42 Product — PDT
Type:
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Coding data
Description:

The Product XML element describes a single product, a product mixture, produce of a crop variety,

or

planting material of a crop variety. A product can be related to a ProductGroup. Product XML elements
that define produce or planting material of crop varieties are grouped into ProductGroup XML elements

of type “CropType”.

To determine which products belong to a specific ProductGroup, the ProductGroupldRef values of

all

products shall be examined for a match with a particular ProductGroupld value. Products refer both to

products being used in a task (i.e. crop protection chemicals) and to products being produced by a.t
(agricultufal products).

The ValuePresentationldRef and QuantityDDI can be used to specify the presentation and definitioj
the quantity of the product. The following DDIs shall be used for QuantityDDI:

72 Actual Volume Content (ml)
75 Actual Mass Content (g)
78 Actual Count Content (count)

These QudntityDDI units can also be used to select the setpoint application rate DDI unit that is requi
to controljthe application of a product.

The ProdyctType is used to set the type of the product definition;single or mixture. In case of a prod
mixture, the MixtureRecipeQuantity is used to define the entire quantity of the recipe of the mixtursg
the ProduftType is not defined, the default type single shall be used.

The MixtureRecipeQuantity does not specify the quantity for a specific task but is the quantity
mixture recipe totals to. It shall be equal to the resultant quantity of all ingredients. For examplg
typical MjxtureRecipeQuantity would be 1000<in case the ingredients quantities are specified
1/1000 value increments.

The embeflded ProductRelations are usedte define the ingredients of a product mixture. For a prod
of type “single”, ProductRelations shallinot be used. ProductRelations(s) shall not contain references
products ¢f type “mixture”.

If a Product of type “single” isreferenced in an XML element ProductRelation, then the Quantityl
value shall be specified in thatProduct. If the referenced Product is of type “mixture”, then that Prod
shall contqin values for QuantityDDI and MixtureRecipeQuantity.

A product|/mixture thatis intended to be reusable and selectable in a list of products either in the F)
or in the MICS willchave a ProductType of “Mixture”. In some cases, a product mixture is created in
field with[no intention of reusing the mixture later. This type of mixture needs to be documented
shall not He able(to be selected from a list of products in the FMIS or MICS. In this case, the mixture sh
get the PrpductType “TemporaryMixture” value.
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References XML element:

— ProductGroup

— ValuePresentation
Referenced by XML element:
— ProductAllocation

— ProcessDataVariable

— ProductRelation

132 © IS0 2015 - All rights reserved


https://standardsiso.com/api/?name=f94126f85bf7b62144afe3b31215f1d1

1SO 11783-10:2015(E)

Includes XML element:

— ProductRelation
Table D.42 — Product attributes
Attribute XML | Use Type Length/range Comment

Unique identifier of product

Productld A r xs:ID min. 4 to max, 14| Format: (PDT[PDT)([0-9])+
Records generated on MICS have
negative IDs

PrpductDesignator B r xs:string max. 32 Product designator/dame

Reference to XML elemer]t Product-
PrpductGroupldRef C ) xs:IDREF | min. 4 to max. 14 | Group
Format:\(PGP|PGP-)([0-9)+

Reference to XML elemerlt ValueP-
ValuePresentationIdRef D ) xs:IDREF | min. 4 to max. 14 |/I€sentation
Format: (VPN|VPN-)([0-9])+

Unique number, which dgfines the

QuantityDDI E 0 xs:hexBinary [000016 to F¥FF16|DDI (specified in ISO 117B3-11) of
the quantity

Type of product definitiop
1 = Single (default)

PrpductTypea F 0 xs:NMTOKEN 1to3

2 = Mixture

3 = TemporaryMixture
MiktureRecipeQuantitya | G 0 xs:long 0 to (231-1) E}?:E:;;l:utlie; :esgil;irét)m::etr}:tgf
DensityMassPerVolume2 |  H a xs:long 0 to (231-1) Spgggggttg%l&t{zl? mg/l, orre-
DensityMassPerCounta | 0 xs:long 0 to (231-1) Sgggggi;i?s;t{zl; mg/1900, corre-
DensityVolumePer- ) 31 Product density in ml/1000, corre-
Cojnta J ° xs:long 0 to (231-1) sponds to DDI 123

Includes a list of XML element Pro-
PrpductRelationa o} xs:element ductRelation in case the Product-
Typeis setto 2 or 3.

a | This attcibute is introduced in ISO 11783-10 version 4.

EXAMPLE1  Product definition without product type or quantity information

DOT _A_—PDN\T177 D7t 177/
TOoOT—7— UL o= agthtc 17

<PDT A="PDT2” B="agent 2”/>

EXAMPLE 2 Product definition providing product type and quantity tracking information
<PDT A="PDT3” B="agent 3” D="VPN100” E="0048" F="1"/>

EXAMPLE 3  Product mix definition with three constituents, two liquids (quantity is measured as a volume),
and one solid (quantity is measured as mass), with the assumption that the solid constituent dissolves completely
into the liquids

<!- Liquid mixture product definition —>
<VPN A="VPN1” B="0" C="0.001" D="3” E="1"/>

© IS0 2015 - All rights reserved 133


https://standardsiso.com/api/?name=f94126f85bf7b62144afe3b31215f1d1

ISO 11783-10:2015(E)

<VPN A="VPN2” B="0" C=70.001" D="3" E="kg”/>
<!- Define liquid product 10, QuantityDDI 00483 (72) = Actual VolumeContent —->
<PDT A="PDT10” B=”product 10” D="VPN1” E="0048"/>
<!- Define liquid product 20, QuantityDDI 0048;¢ (72) = Actual VolumeContent ->
<PDT A="PDT20” B="product 20” D="VPN1” E="0048" F="1"/>
<!- Define solid product 24, QuantityDDI 004Bis (75) = Actual Mass Content ->
<PDT A="PDT24” B="product 24” D="VPN2” E="004B” F="1"/>
<!- Define liquid mixture 12, QuantityDDI 004816 (72) = Actual Volume Content ->
<PDT A="PDT250” B=""mixture 12 D=""VPN1” E=0048" F=""2" G=""100000"">
<!- To get 100 1 of mixture 12, one needs: —>
<!- 80 1 of product 10 —->
<PRN A=”PDT10” B=780000"/>
<I—20 1 of product 20 -
<PHN A=”PDT20” B="20000"/>
<!4 0.5 kg of product 24, which dissolves completely in the 100 1 mixture ->
<PHN A=”PDT24” B="500"/>
</PDT>

When|during a task a total of 7600 1 of mixture 12 was applied and the FMIS needsthe quantitie$ of
the mfxture ingredient products 10, 20 and 24, the FMIS shall calculate these as.follows:

f=76P001/1001=76 // The total quantity applied corresponds to 76 times the recipe.
Total folume applied of product 10 is f * PRN.B = 76 * 80,000 ml = 6,080,000 ml = 6,080 1
Total folume applied of product 20 is f* PRN.B = 76 * 20,000 ml&1;520,000 ml = 1,520 1
Total mass applied of product 24 is f* PRN.B = 76 * 500 mg =.38,000 mg = 38 kg

EXAMPLE #  Product mix definition with two constituents, ong liquid (quantity is measured as a volurhe),
and one solid (quantity is measured as mass). In this case, the.dry chemical slightly adds to the volume of [the
resulting liquid.

<!- Liquid mixture product definition —>
<VPN AS”VPN1” B="0" C="0.001" D=""3” E="1"./>
<VPN AF”VPN2” B="0" C=70.001" D="3” E="kg™/>
<!- Deflne water (liquid), QuantityDDF (004816 (72) = Actual VolumeContent ->
<PDT A”PDT60” B=""water” D="VPN1” E="0048” F="1"/>
<!- Deflne solid product 70, QuantityDDI 004Bje¢ (75) = Actual Mass Content ->
<PDT AF”PDT70” B="product 70” D=VPN2” E="004B” F="1"/>
<!- Deflne liquid mixture, QuamtihtyDDI 004816 (72) = Actual Volume Content —->
<PDT AH”PDT251” B=""mixture 13’~D=""VPN1” E=0048" F=""2" G=""500000"">
<! To get 500 1 of mixture 13, one needs: —->
<!H 498 1 of water >
<PHN A="PDT60” B=/4398000"/>
<!q 22.5 kg of pxoduct 70, which increases the volume by 2 1 —>
<PHN A=”PDT70"~Bs/22500"/>
</PDT>

When| during-a task a total of 18200 I of mixture 13 was applied and the FMIS needs the quantiffies
of the|miixture ingredients water (PDT60) and the dry chemical product 70 (PDT70), the FMIS shall

2541 £11
calculatéetheseasfolows:

f=182001/5001=36,4 // The total quantity applied corresponds to 36.4 times the recipe.
Total volume applied of PDT60 (water) is f * PRN.B = 36,4 * 498,000 ml = 18,127,200 ml = 18,127 1
Total mass applied of PDT70 (product 70) is f* PRN.B = 36,4 * 22 500 mg = 819,000 mg = 819 kg

EXAMPLE 5 Product mix definition with three constituents, one liquid (quantity is measured as a volume),
and two solids (quantity is measured as mass), a resultant density of the product mix is specified as an
optional attribute.

<!- Solid mixture product definition ->

<VPN A="VPN1” B="0" C="0.001" D="0" E="1"/>
<VPN A="VPN2” B="0" C="0.001" D="0" E="kg"/>
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<!- Define liquid product 10, QuantityDDI 0048;4 (72) = Actual VolumeContent ->
<PDT A="PDT10” B="product 10” D="VPN1” E="0048" F="1" H="910000"/>
<!- Define solid product 23, QuantityDDI 004Bjs (75) = Actual Mass Content ->
<PDT A="PDT23” B="product 23” D="VPN2” E="004B” F="1"/>
<!- Define solid product 24, QuantityDDI 004B;¢ (75) = Actual Mass Content —->
<PDT A="PDT24” B="product 24” D="VPN2” E="004B” F="1"/>
<!- Define solid mixture 7, QuantityDDI 004Bje¢ (75) = Actual Mass Content ->
<PDT A="PDT275” B=""mixture 7” D="VPN2” E="004B” F="2" G=""375000”” H=""990000’>
<!- To get 375 kg of mixture 7, one needs: —>
<!- 250 kg of product 23 —->
<PRN A=”PDT23” B="250000"/>
<!- 120 kg of product 24 ->

DRN _A=7DDT247” BZ71200007

:2015(E)

<!- 5.5 1 of product 10 ->
<PRN A=”PDT10” B="5500"/>
<!- The 5.5 1 of product 10 add 5 kg of mass to the mixture. ->
<!- The density of the liquid product 10 is 0.91 kg/l1. Since informatién —>
<!- on density is not required, it’s up to the operator or FMIS toN_>
<!- calculate the correct MixtureQuantity and MixtureDensity ->
/PDT>

A

When during a task a total of 12,562.5 kg of mixture 7 was applied afid the FMIS needs the
of the mixture ingredient products 23, 24, and 10, the FMIS shall'calculate these as folloy

f=12562.5kg /375 kg=33.5 // The total quantity applied-€orresponds to 33.5 times
Total mass applied of product 23 is f * PRN.B = 33.5 * 250,000 mg = 8,375,000 mg = 8,375
Total mass applied of product 24 is f * PRN.B = 33.5:¥220,000 mg = 4,020,000 mg = 4,020
Total volume applied of product 10 is f * PRN.B:£33.5 * 5,500 ml = 184,250 ml = 184.251

EXAMPLE 6  Product density attribute is used tgsconvert between a task setpoint unit and a devig
unit (e.g. mass/area setpoint to a volumetric metering unit or volume/area to a pressure based meter

4VPN A="VPN1” B="0" C="0.001" D=rQ"“E="1"/>

!'- Define liquid product 10, QudntityDDI 0048;¢ (72) = Actual VolumeContent ->
!- Product density is 0.91 (kg1 — >

4PDT A="PDT10” B="product 10"-D="VPN1” E="0048" F="1" H="910000"/>

!I'- Device accepts a volume based setpoint rate and a density set command —>
4DVC A="DVC1” B=""Sprayerx\C="1.0" D=""A00C84000B20408B” F=""30353035344042”
=TFFOO0000006C6E™">

<DET A="DET1” B=21"-C="1" D="all elements” E="0" F="0"">

quantities
y'S:

Lhe recipe.
kg

kg

e metering
ng unit)

<DOR A="3"/>
</DET>
<DET A="DET2**)B="2" C=""3” D="main tank” E="1" F="1">
<DOR A=%37°/>
<DOR._A="4" />
<DORYA="5""/>
<DOR A=""6"/>
<POR A="7"/>
<DOR A="8"/>
</DET>

—<DPD—A="3"B=008D" C="1"D="9"E="WorkSwitch"7>
<DPD A="4 B="009E” C="2" D=8 E="Prescription Control State”/>
<DPD A="5" B="0043 C="1" D="9” E="Actual Working Width”/>
<DPD A="6" B="0001" C=7"2” D="8" E="Setpoint Rate’/>
<DPD A="7 B="0002" C="1" D="1" E="Actual Rate”/>
<DPD A=78" B="0079” C="2" D="8" E="Product Density”/>
</DVC>
<!- Task with a Product with product density definition ->
< TSK A = ”TSK1” G = ”1” H = ”1” >
<TZN A="1" B="Default Rate” C="2">
<PDV A="0001" B="15000" C="PDT10 D="DET2"/>
</TZN>
< /TSK >
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D.43 ProductAllocation — PAN

Type:
Task data

Description:

The ProductAllocation XML element specifies the allocation of a single product to a task. A
ProductAllocation is optionally related to a DeviceElement. This is to be able to track the assignment of
a single product or of a number of different products to a bin or to another type of DeviceElement. The

transferrd
QuantityV

72
75
78

If totals a

types use
type uses

Includes X
— Alloca
Included K
— Task

Reference

ML element:
tionStamp

y XML element:

5 XML elements:

— Devic¢Element

Actual Mass Content (g)

Actual Volume Content (ml)

Actual Count Content (count)

d quantity can optionally be specified by a combination of the attributes QuantityDDI g
alue. The following DDIs shall be used for QuantityDDI:

e used to define a product allocation then the TC shall calculate/the’ correct values for

actual filling, emptying and remainder QuantityValue(s). The “filling” and “emptying” ProductAllocat
transferred quantities (quantity going in or out of a bin), the “fémainder” ProductAllocat
nbsolute quantity (quantity in bin).

nd

Lhe

on
on

— ValuePresentation
— Product
Table D.43 — ProductAllocation attributes
Attribute XML | Use Type Length/range Comment
Reference to XML element Produft
ProductldRef A r xs:IDREF  |min. 4 to max. 14
Format: (PDT|PDT-)([0-9])+
Unique number which defines
QuantityDDI B 0 xs:hexBinary 1000044 to FFFF1glthe quantity (qppr‘ifipd in
[SO 11783-11)
Value for the quantity of the
. ) 31 product transferred (for filling or
QuantityValue C 0 xs:long 0 to (231-1) emptying) or the quantity of the
product in a bin (for remainder)
Type of transfer:
1 =Filling
TransferMode D 0 xs:NMTOKEN 1to3
2 = Emptying
3 = Remaindera
a  This token is introduced in ISO 11783-10 version 4.
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Table D.43 (continued)

Attribute XML | Use Type Length/range Comment

Reference to XML element Devi-
DeviceElementIdRef E o xs:IDREF | min. 4 to max. 14 | ceElement
Format: (DET|DET-)([0-9])+

Reference to ValuePresentation
Format: (VPN|VPN-)([0-9])+

Includes a single XML element Allo-
cationStamp

ValuePresentationldRef F o xs:IDREF min. 4 to max. 14

Al ocdtionstamp [0} Xs:element

a | This token isintroduced in ISO 11783-10 version 4.

EXAMPLE1 Mass-based product allocation

4PAN A="PDT2” B=004B”” C=’"20000” D=1 E="DET3” F="VPN1’>
<ASP A="2003-11-12T08:00:00"" D=4"/>

/PAN>

PDT A="PDT2” B="Agent”’/>

VPN A="VPN1” B="0.001" C=71.0" D=0 E="kg”/>

A

A

A

EXAMPLE 2  Liquid-based product mixture

§PDT A="PDT250” B="liquid_mix_12” D="VPN1” E="0048") F="2” G="505">
<PRN A="PDT1” B="400"/>

<PRN A="PDT2” B="100"/>

<PRN A="PDT24” B="5"/>

{/PDT>

EXAMPLE 3  Complete task cycle
TSK A="TSK11” B="filling example” D<”FRM1” E="PFD1” G="1" H="1" F="WKR1”>

<!- Planning —>

<PAN A="PDT250” B=0048" C=’50000" D=1 E="DET3” F="VPN1”’>
<ASP A=2010-02-05T13:00:00” D="1"/>

</PAN>

<I- On start of the_task the tank isn’t empty —>

<PAN A="PDT250” (B=0048” C="2000" D=3 E="DET3” F="VPN1>
<ASP A="2010-02-05T13:38:00" D="4"/>

</PAN>

<I- Filling"—>

<PAN A=TPDT250” B="0048" C=""50000" D="1" E="DET3” F="VPN1”>
<ASR JA="2010-02-05T13:40:00" D="4"/>

</PAN>

<I~ Tank remainder —>

<PAN_A="PDT250Q” B=""0048" C=""10000> D=""3” E=""DET3” E=""\/PN1”>
<ASP A="2010-02-05T18:50:00"" D="4"/>

</PAN>

<!- Refilling —->

<PAN A="PDT250” B="0048" C="50000 D=1 E="DET3” F="VPN1”’>
<ASP A=72010-02-05T19:00:00" D="4"/>

</PAN>

<I- Product change tank remainder —>

<PAN A="PDT250” B="0048" C="0 D=3 E="DET3” F="VPN1”’>
<ASP B="2010-02-05T20:40:00" D="1"/>

</PAN>

<I—- Filling new product —>
<PAN A="PDT258” B="0048" C="30000” D=1 E="DET3” F="VPN1’>
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<ASP A="2010-02-05T21:00:00"" D=74"/>
</PAN>
</TSK>

In case the product (mixture) of a device is changed during task execution, the FMIS must rely on the
PAN-elements to calculate the different product quantities because the total of the device in the TIM-
Element of the task is not product specific.

If there is not PAN of type 3 (remainder) on startup of a task, the FMIS assumes a remainder of 0. This
also applies to the end of the task. Without a finishing PAN-element of type 3 (remainder), the tank is
assumed ¢Tpty.

Product qpiantity calculation in the sample above:

13:00 The task is planned with a total of 50 1 of PDT250 to be filled in DET3.

13:38 When starting the task, there is a remainder of 2 1 of PDT250 in tank.

13:40 Tank is filled. There now are 50 1 of PDT250 in the tank (— the driverfilled in 48 1).
18:50 A remainder of 10 1 is in the tank (— 501-101=40 1 were applied’so far).

19:00 Refill up to a total of 50 1 of PDT250 (- the driver filled in40'H.

20:40 Tank is empty (remainder of 0). In total 40 1 + 50 1 = 90} of PDT250 were applied so far.
21:00 Tank is filled with 30 1 of PDT258.

7.7 Task is finished (time is to be taken out of the*task time relation). Since there is no final

PAN element of type 3 (remainder), the FMJS'assumes the tank to be empty. Therefore 3|0 1
of PDT258 were applied in the task.

So in the thsk DET3 applied 90 1 of PDT250 and 304 of PDT258. The total in the TIM element would stpte
1201: < TIM ... > <DLVA="0080"B="120"-C5"DET3"/ > < /TIM >

D.44PrqductGroup — PGP
Type:
Coding data
Descriptidn:

The ProdpictGroup~XML element is used to group products or produce and planting material| of
crop varigties. Rroducts can be assigned to a Task during the Task execution by means of adding a
ProductAllocation element to the Task. With this method, all changes in the allocation of products of in
the specif]cation of crop varieties that are being processed can be recorded while a Task is active.

To determine which products or produce or planting material of crop varieties belong to a specific
product group or crop type, the ProductGroupldRef values of all products shall be examined for a match
with a particular ProductGroupld value. Similar, to determine which crop varieties belong to a specific
crop type, the ProductGroupldRef values of all products that match a ProductGroup of type CropType
define the set of crop varieties belonging to a particular crop type. Within the XML elements CropType
and CropVariety, references can be included to the ProductGroup and Product to cross reference the
CropType and CropVariety specified for a Partfield with the commodity specified in Product and
ProductGroup.

The ProductGroupType attribute shall be used to distinguish between products (i.e. crop protection
chemicals) and crops (i.e. crop varieties cultivated on a partfield). If the ProductGroupType attribute is
not set, then the default type shall be ProductGroup.
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Referenced by XML element:

— Product
Table D.44 — ProductGroup attributes
Attribute XML | Use Type Length/range Comment

Unique identifier of Product-
Group

ProductGroupld A r xs:1D min. 41'(: MaX. |Format: (PGP|PGP-)([0-9])+
Records generated’on MICS
have negative IDs

PrpductGroupDesignator B r xs:string max. 32 E;(r)r(li;ctGroup desigrjator/
Type‘of ProductGroup

) ) 1 ="ProductGroup (dg¢fault),

PrpductGroupTypea C 0 XS'EEAI;IFO 1to2 contains products
2 = CropType, contains crop
varieties

a | This attribute is introduced in ISO 11783-10 version 4.

EXAMPLE

PGP A="PGP1” B="Herbicides”/>

PDT A="PDT1” B="agent 1” C="PGP1”/>
PGP A="PGP2” B="Potato” C=72" />
PDT A="PDT1” B="Asterix” C="PGP2”/>

A B DA

D.#5ProductRelation - PRN
Type:

Cogling Data

Dekcription:

The ProductRelation XML €lement specifies the allocation of a single product to a mixtuie product
definition. The QuantityValue attribute defines the portion that the Product referenced if] attribute
ProductldRef contrnibiites to the referencing product mixture that it is included in.

Products referenced by a PRN element shall contain values for the attributes QuantijyDDI and
MiktureQuantity to enable calculation and handling of the product mixture portions of all ingredients.

The Product referenced in ProductRelation shall not be a mixture product definition (multi-level
product mixtures shall not be defined).

The Productreferenced in ProductRelation shall not be the same as the Productin which ProductRelation
is included (circular references shall not occur).

Compound fertilizers, which combine N-P-K-S and any other minerals in the pellets are seen as a single
product. When assembled on the farm from single-component fertilizers, the product is seen as a
mixture with relation to the single products.

The ProductRelation XML element is added in ISO 11783-10 version 4.
References XML element:

— Product
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Included by XML element:
— Product
Table D.45 — ProductRelation attributes
Attribute XML | Use Type Length/Range Comment
. Reference to XML element prod-
ProductldRef A r xs:IDREF min4to -yt
max.14
Format: (PDT|PDT-)([0-9)+
QuantityVhlue B r xs:long 0 to (231-1) Eli)lltams the portion of the gtk
EXAMPLE
<PDT AF”PDT250” B="liquid_mix_12” D="VPN1” E=70048" F="2" G="505"">

<PRN

<PRN

<PRN
</PDT>

A="PDT1” B="400"/>
A="PDT2” B="100"/>
A="PDT24" B="5"/>

D.46Task — TSK

Type:
Task data
Descriptid

The Task
transfer fi
allocation

By specify
relations |
shall not 1i

The XML

This can, f
additional
workers c
in a task. |

The XML
to these §
“template

n:

KML element describes an ISO 11783 task. The task is the central XML element in the d
jle set. It contains references to various\other XML elements to specify and record
of resources and operations.

ring the XML attributes CustomerldRef, FarmIdRef and PartfieldldRef in a task, redund
petween task, customer, farm, ahd partfield can be created. This redundancy is allowed 3
esult in conflicts in the relations between these XML elements.

httribute ResponsibleWorkerldRef is a reference to a single worker responsible for this t3g
por example, be the worker that specified this task or a worker that can be contacted to prov
detail about this task/The recording of, for example, start time and duration of one or m
pntributing to execution of a task shall be done by the use of XML element WorkerAllocat
Multiple WorkerAHlocation XML elements can be specified in a single task.

ittribute TaskStatus has values 1 to 4 and 6 for specifying the lifecycle of a Task. In addit
states,\the TaskStatus can be specified as “template” (value 5). When a Task with sta
is started, then a new Task, which is a copy of the template Task, shall be created and start]

hta
Lhe

hnt
nd

sk.
ide
bre
on

on
fus
ed.

At least o

ne-Time element shall be added to a Task after it has been started by the MICS and time

information is present on the ISO 11783 network.

References XML elements:

— Customer

— Farm

— Partfield

— (Responsible) Worker

— (Default and PositionLost) TreatmentZones

140
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Includes XML elements:

— TreatmentZone
— Time
— OperTechPractice
— WorkerAllocation
— DeviceAllocation
—| Connection
— | ProductAllocation
— | DataLogTrigger
— | CommentAllocation
—| Grid
—| TimeLog
— | ControlAssignment
— | GuidanceAllocation
Table D.46 — Task attributes
Attribute XML| Use Typé Length/range Comment
Unique identifier of task
Takkid A . <s:ID min. 4 to max. |Format: (TSK|TSK-)([019])+
14 Records generated on MICS have
negative IDs
TagkDesignator B 0 xs:string max. 32 Task designator/name
] Reference to XML elemgnt Cus-
CuktomerldRef C| o xs:IDREF . 41t40 max. | tomer
Format: (CTR|CTR-)([049])+
i Reference to XML elemgnt Farm
FafmIdRef D | o | xsIDREF | ™™ Lomax
Format: (FRM|FRM-)([0-9])+
) Reference to XML elemgnt Part-
PaftfieldIdRef E | o | xsipRep | ™™tomax field
Format: (PFD|PFD-)([0{9])+
min—4-tomase—Reference to XMI. elemdnt Worker
ResponsibleWorkerldRef F 0 xs:IDREF ' '
14 Format: (WKR|WKR-)([0-9])+
Status of the task, possible values:
1 = planned
2 =running
TaskStatus G r | xs:NMTOKEN 1to6 3 = paused

4 = completed

5 = templatea

6 = canceleda

a  This definition is introduced in ISO 11783-10 version 4.
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Table D.46 (continued)
Attribute XML| Use Type Length/range Comment
DefaultTreatmentZoneCode H o xs:unsigned- 0 to 254 Reference to XML element Treat-
Byte mentZone
PositionLostTreatmentZone- xs:unsigned- Reference to XML element Treat-
I 0 0 to 254
Code Byte mentZone
OutOfFieldTreatmentZone- xs:unsigned- Reference to XML element Treat-
J o 0 to 254
Code Byte mentZone
TreatmentZone 5 ~sclement irctudesatistof XMt etement
' TreatmentZone
. Includes a list of XML element
Time 0 xs:element .
Time
. . Includes a single XML 'element
OperTechHractice 0 xs:element OperTechPractide
WorkerAllpcation 0 xs:element Includes a jsd (.)fXML element
WorkerAllocation
. . Includes a list of XML element
DeviceAlldcation 0 xs:element : .
DewiceAllocation
. Includes a list of XML element
Connectiofp 0 xs:element .
Connection
ProductAljocation 0 xs:element Includes a list O.fXML element
ProductAllocation
DataLoeTdioeer o <s:element Includes a list of XML element
sines ’ DataLogTrigger
. Includes a list of XML element
CommentAllocation 0 xs:element .
CommentAllocation
. Includes a list of XML element
TimeLog 0 xs:elément .
TimeLog
Grid o 2-clement Inc_ludes a single XML element
Grid
ControlAsgignmenta 0 xs:element Includes a IFSt of XML element
ControlAssignment
GuidanceAllocationa 0 xs:element Inc.ludes alist Of.XML element
GuidanceAllocation
a  This definition is introdaced in ISO 11783-10 version 4.
EXAMPLE
<TSK AF”TSK&I\F="WKR1” G="1">
<OTH A=2CPC1” B="0TQl1"/>
<WAN A="WKR1>
<ASP—A="2603=08=20T68-06-66"B="2603=08=20T17-06-00"D=—"1"7/>
</WAN>
<DAN B="7FFFFFFFO0000000”" A="200C840000000000">
<ASP A=7"2003-08-20T08:00:00" B=72003-08-20T17:00:00" D=""1"/>
</DAN>
<CNN A="DVC2” B="DET2” C="DVC1” D="DET2”/>
<DLT A=71122" B="1" H="DET2”/>
<CAN A="CCT5>
<ASP A=2003-08-20T08:00:20" D="4"/>
</CAN>
<TZN A="1" B="200" C="140"/>
<TIM A="2003-08-20T08:00:00" B=2003-08-20T17:00:00" D="1"/>
</TSK>
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D.47 TaskControllerCapabilities — TCC

The TaskControllerCapabilities XML element contains the implementation version and the capabilities
of the task controller which generated the data transfer file set. This XML element shall only be
included in the data transfer file set when the data transfer origin is MICS and, at a maximum, only one
TaskControllerCapabilities XML element shall, in that case, be included in the data transfer file set.

The TaskControllerCapabilities XML element is added in ISO 11783-10 version 4.

Included by XML element:

— | IS011783_TaskData

Table D.47 — TaskControllerCapabilities attributes

Attribute XML | Use Type Length/ Comment
range
000000000
TapkControllerControlFunction A . xs:hexBinar 000000016 to [ NAME of the task coptroller
NAME ' y FFFFFFEFE_ /| (see ISO 11783-5)
FFFFFFF4
Product Name as pr¢vided by
the manufacturer. Cpntains
TapkControllerDesignator B r xs:string max 153 the product name sglecified

characters |in the Product Ident]fication
Information paramefter group
and defined in ISO 111783-12.

Version of ISO 11783-10 that
this task controller

0 = The version of t

2 = The version of thie FDIS.2
VefsionNumber C r xs:NMTOKEN 0to4 and the first edition published

edition published as|a final
draft International Jtandard
(E2.FDIS).
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Table D.47 (continued)
Attribute XML | Use Type L::E;l;/ Comment

Supported capabilities:
1 = Supports documentation
2 = Supports TC-GEO without
position based control
4 = Supports TC-GEO with

ProvidedCppabilities D r |xs:unsignedByte 0to 63 posItion based control

8 = Supports peer contxol
assignment

16 = Supports implement se¢
tion control

32 = Supportspolygon pre-
scription maps

Statés the maximum numbef
of booms the task controller
r |xs:unsignedByte 0to 254 supports for section controljor
0 when no section control is
supported

NumberOffBoomsSectionCon- E
trol

States the maximum numbef
of section the task controlle
F r |xs:unsignedByte 0to 254 |supports for section controljor
0 when no section control is
supported

NumberOffSectionsSectionCon-
trol

States the maximum numbe}
of control channels the task
NumberOfiControlChannels G r |xs:unsignedByte 0to 254 |controller supports or 0 whé¢n
no control channels are sup-
ported

D.48 Time — TIM

Type:
Task data
Descriptign:

The Time [XML elemeént specifies a recording of a time event. Optionally, a position can be recorded at
a time spgcification. The type attribute is used to specify what type of Time is specified or recorded.
All Time XML elements that are provided by FMIS shall be of the type planned. When the MICS dgpes
not providea detailed time rprnrding distinction hy using all of the types 2 (Prp]imin:\ry) to typels 8
(Powered Down), then all Time XML elements that are provided by the MICS shall be of type 4 (Effective).
In this case, the sum of these recorded effective times is the total working time and cannot be broken
down to more detailed time types. See Annex G for a description of the more detailed time types.

A Time XML element with Type 1 (Planned) is used to specify the planned start and stop or duration
of a Task in which this Time XML element is included. The use of this Type value is for Task planning
and scheduling purposes only. At maximum, one Time XML element of type planned may be included
in each task.

A Time XML element with Type 8 (Powered Down) is used to record the time of powering down the
machine of which the TC is a part of.
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All Time XML elements shall have a Start attribute value defined. Duration shall always contain a
positive value and is equal to the time elapsed between Start and Stop. Thus, a finite Time XML element
specification can consist of either a Start and Stop (Duration can be calculated) or a Start and Duration
(Stop time can be calculated). The specification of an infinite Time XML element, e.g. only recording the
Start, is allowed.

In ISO 11783-10 version 4, the datetime data type has been extended to include time zone information
or to be explicitly set to UTC. When the time zone is known, it is required to either specify times in UTC
by adding the “Z” indicator or include time zone offsets in the start and stop attributes. Using either
UTC exp11c1tly or usmg the tlme zone mformatlon when local time 1s used by the FMIS to normalize

avies i s times are

Log binary
local time
from the UTC time. In this case, the calculated time zone can be applied to all timestamps i} the same
tagk data transfer file set.

Indluded by XML elements:
— | Task
—| TimeLog

Indludes XML elements:

— | Position
— | DataLogValue
Table D.48— Time attributes
Attribute XML | Use Type Length/ Comment
range

Time of start. Format: yyyy-mm+ddTh-
Start A r xs:datetime Max. 29 h:mm:ss.sss plus an optional timg zone
indication.a

Time of end. Format: yyyy-mm-ddTh-
Stop B ob xs:datetime Max. 29 h:mm:ss.sss plus an optional timg zone
indication.a

Time between start and stop in qumber of

ob xs:unsigned-
seconds.

Duration C
Long

0 to (232-2)

a | The timezene information is introduced in ISO 11783-10 version 4.
b | Either'Stop or Duration need to be specified in addition to Start to create a finite Time XML element.

¢ | Thewalue 3 (Preparation) has been deprecated in ISO 11783-10 version 4, this value did not provide addifional detail
ovérvalue 2 (Preliminary) time.

d  This token is introduced in ISO 11783-10 version 4.
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Table D.48 (continued)
Attribute XML | Use Type Length/ Comment
range
Type of the specified or recorded time, pos-
sible valuesc:
1 = Planned
2 = Preliminary
Type D r | xs:NMTOKEN | 1to2,4to8 |4= Effective
5 = Ineffective
6 = Repair
7 = Clearing
8 = Powered Downd
Include up to 2 Position XML elements
Position 0 xs:element which represent theyposition at the start
and stop attributewalues of the Time.
DataLogV4lue o xs:element Includes a listof XML element DataLog-
Value
a  The tinje zone information is introduced in ISO 11783-10 version 4.
b Either $top or Duration need to be specified in addition to Start to create afinité Time XML element.
¢ The value 3 (Preparation) has been deprecated in ISO 11783-10 version4,'this value did not provide additional defail
over value 2 (Preliminary) time.
d  This token is introduced in ISO 11783-10 version 4.
EXAMPLE [ No time zone information is available, time is;recorded in local time
<TIM AH72003-08-20T08:10:00" B=""2003-08-20%12:04:23" D="4">
<PTN A="54.588945” B="9.989209” D=""3""/>
<DLV] A="0815" B="10" C="DET1”/>
<DLV A="4711 B="15" C="DET2”/>
</TIM>
<TIM A472003-08-20T08:10:00" C="3612” D="6"/>
EXAMPLE 2  Time zone information-is available in the system, but time is recorded explicitly in UTC only
<TIM A972003-08-20T07:10200Z” C=3612" D="6"/>
EXAMPLE B  Time zené.information is available, time is recorded in local time with time zone information, .g.

for Central

<TIM AS
or for

European Time a start time for the same moment of time as example 2 would be

’20038>08-20T08:10:00+01:00" C=73612" D="6""/>
adocation in time zone 0 this same moment of time is

<TIM A="2003-08-20T07:10:00+00:00" C="3612" D="6"/>

D.49TimeLog — TLG

Type:
Task data

Description:

Time XML elements are used as embedded lists inside the XML data transfer file set or as a time template
specification in the TimeLog XML element. TimeLog enables the collection of all DataLogValues in a
binary-coded data log file. Within the TimeLog XML element, the TimeType attribute of the Time XML
element shall be set to 4 (effective). The TimeLogType attribute is defined to enable future expansion
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of the data-logging method. The value of the TimeLogType attribute shall be set a value of “1” for the
current data-logging method which is specified in 6.8.2 and 6.8.4.

TimeLog is always related to a task and refers to a set of two files of a unique name. Both files shall exist
in the same directory as the other files in the data transfer file set. The name of the files shall be unique
over all TimeLogs referred to by all tasks of a data transfer file set.

Included by XML elements:

— Task
Table D.49 — TimeLog attributes
Attribute XML | Use Type Length/ Comnient
range
Unique namé of TimeLog file
Filename A r xs:ID 8 Format; TLG[0-9][0-9][0-9][0-9]
[0-9]
Filklength B o xs:unsigned- 0 to (232-2) Length of TimeLog file if number
Long ofbytes
TimeLogType C r xs:NMTOKEN 1 1 = binary timelog file type 1

EXAMPLE TimeLog in the data transfer file set
4TLG A="TLGO0001” C="1"/>

The TimeLog XML file TLGO0001.xml is as follows:
ITIM A= D=ra7s

<PTN A="" B="" D=""/>

<DLV A=70002” B=""" C="DET1”/>

<DLV A="0007" B=""" C="DET2”/>
$/TIM>

Allf attributes that refer to any values are considered to be fixed values throughout all recqrds of the
binary file. The XML file above §pecifies that all the following records consist of the following sef of values:

(Ti{meStart, PositionNorth, PositionEast, PositionStatus, #DLV, DLV0, PDV0, DLV1, PDV1)
Thjs shall representithe following values in binary format:

(2905-05-02T46:32:00, 51.00678, 6.03489, 1, 2, 0, 10, 1, 15)

D.50 TreatmentZone — TZN

Type:

Task data
Description:
The TreatmentZone describes an area to be treated with the same process data DDIs and the same values.

Inside a task, treatment zones can be referenced. The DefaultTreatmentZone has a special meaning
concerning the included ProcessDataVariables. The values of those ProcessDataVariables are to be
applied globally to the whole task. All ProcessDataVariable values inside the DefaultTreatmentZone are
sent by the TC to all appropriate clients on starting and resuming a task. A DefaultTreatmentZone can
exist for non-site-specific tasks. Non-site-specific tasks are tasks without any polygons or grid defined.
The PositionLostTreatmentZone contains the ProcessDataVariables that shall be sent to the clients when
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the positioning becomes unavailable. The OutOfFieldTreatmentZone contains the ProcessDataVariables
that shall be sent to the appropriate device elements of clients when (part of) the clients leave the area
bounded by a field boundary polygon. The specification of the PositionLostTreatmentZone and of the

OutOfFieldTreatmentZone is intended for site-specific tasks.

Prior to ISO 11783-10 version 4, only a single Polygon could be included in a TreatmentZone to specify
its geometry. In version 4 and later, a list of Polygons can be included in a TreatmentZone and each

Polygon has been limited to describe one single surface.

When the geometry of the TreatmentZone is defmed by one or more polygons, then only a single XML

element Prace
alist to si

gle ProcessDataVarlable XML element inclusion has been introduced in ISO 11783-10 veisfon

4. Treatm¢ntZones without a geometry definition, e.g. as referenced in a Grid or in Task attributes; may

include a liist of XML element ProcessDataVariable.
Referenced by XML elements:

— Grid
Included By XML elements:
— Task
Includes XML elements:
— ProcefsDataVariable

— Polygen (of type TreatmentZone only)

Table D.50 — TreatmentZone attributes

Atgribute XML | Use Type Length/ Comment
range
TreatmentZoneCode A . xs:unsigned- 0to 254 Unique TreatmentZoneCode inside a
Byte task
'rl;l;;(:g‘;mentZoneDeSg- B 0 Xs:string max. 32 Name of TreatmentZone
nsi . Colour of TreatmentZone
TreatmentfZoneColour C 0] xs:unsigned 0 to 254
Byte Format: palette like ISO 11783-6
Polygon 0 xs:element Includes a list 2 of XML element Polygon
ProcessDafaVariable 0 xs:element Includes a single or a 1.iSt @ of XML eler
ment ProcessDataVariable

a  The myltiplicity-of the inclusion of this attribute has been changed in ISO 11783-10 version 4.

EXAMPLE [l ~ TreatmentZone with multiple ProcessDataVariables

<TZN A="6" B=""MidRate 1” C="2">
<PDV A="0001" B=100"/>
<PDV A="0006" B="1200"/>
</TZN>

EXAMPLE 2 XML encoding of a polygon based site-specific application (see Figure 5)

<PDT A="PDT1” B="Granular Fertilizer”/>
<PDT A="PDT2” B="Sunflower”/>
<VPN A="VPN1” B=70" C="70.01" D=0 E="kg/ha”/>
<TSK A="TSK1” G=""1" H="0"">
<TZN A="1" B="Layer 1, TreatmentZone 17 C="102">
<PDV A=0006 B="5800" C="PDT1” E="VPN1” F="1"/>
<PLN A=2" B="Polygon 1>
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<LSG A="1" B="
<PNT A="2"
<PNT A=""2"
<PNT A=""2"
<PNT A=""2"
<PNT A="2"
<PNT A=""2"
<PNT A=""2"
<PNT A=""2"

</LSG>

</PLN>

outer

C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.

boundary”>

13336 D="-97.41707/>
13322 D="-97.41675"/>
13319” D="-97.41675"/>
13318 D="-97.41683"/>
13318 D="-97.41690"/>
1332”7 D="-97.417"/>
13323 D="-97.41707"/>
13336 D="-97.41707"/>

<PLN A=2" B="Polygon 3>

<SG A=""1" B=""auter boundar\’>

1SO 11783-10:2015(E)

<PNT A=72"
<PNT A=72"
<PNT A=72”
<PNT A=72"
<PNT A=72"
<PNT A=72"
<PNT A=72”
<PNT A=72"
<PNT A=72"
<PNT A=72"
<PNT A=72”
<PNT A=72"
<PNT A=72"
<PNT A=72"
<PNT A="2”
<PNT A=72"

</LSG>

<PNT A=""2"
<PNT A=""2"
<PNT A=""2"
<PNT A="2"
<PNT A=""2"
<PNT A=""2"
<PNT A=""2"
<PNT A="2"
<PNT A=""2"
<PNT A=""2"2
<PNT A=""2%
<PNT A=72"
<PNT, A="2"
<PNT~A="2"
</LSG>
</PLN=
</TZN>

<LSG A="1" B="
<PNT A=""27%

outer
c=38

<PNT A=72" C=738.1331” D="-97.41707"/>

<PNT A=72" C=738.13312” D="-97.41704"/>
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
<PNT A=72" C=738.1331” D="-97.41707"/>

13312 D="-97.41702”/>
1331”7 D="-97.41699/>

13309 D="-97.41696°/>
13309 D="-97.41694"/>
133105 D="-97.41689/>
133117 D="-97.41683/>
1331”7 D="-97.41675"/>

132955 D="-97.41675"/>
13296 D="-97.41679"/>
132955 D="-97.41683"/>
13294 D="-97.41689/>
132945 D="-97.41694"/>
13295 D="-97.41696"/>
132977 D="-97.417"/>

13297 D="-97.417037/>
13295 D=""-97.417Q7%/>

<LSG A=”2” B="inner boundary”>
C="38.
C="38.
C=38.
C="38.
C="38.
C="38.
C=38.
C="238.
C=138.
C="38.
C=38.
C="38.
C="38.
C="38.

133055 D=2=97.41690"/>
13306 D=*-97.41688"/>
13306 D="-97.41684"/>
13305™.D="-97.41681"/>
13304> D="-97.41680"/>
13302 D="-97.41680"/>
133017 D="-97.41681/>
133 D="-97.41684/>

132995 D="-97.416897/>
133” D="-97.41691"/>

13301 D="-97.41692/>
13303 D="-97.41692/>
13305 D="-97.41691"/>
133055 D="-97.41690"/>

<TZN<A=""2” B="Layer 1, TreatmentZone 2”7 C="1">
<PDV A=0006" B="6500 C="PDT1” E="VPN1” F="1"/>
<PLN A=2" B="Polygon 2>

boundary’>
13323 D=""_97 A170Q7° />

<PNT A=72"
<PNT A=72”
<PNT A=72"
<PNT A=72"
<PNT A=72"
<PNT A="2"
<PNT A=72"
<PNT A=72"
<PNT A=72"
<PNT A="2"
<PNT A=72"
<PNT A=72"
<PNT A=72"
<PNT A="2"
</LSG>
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C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.
C="38.

1332 D="-97.417"/>
13318 D="-97.4169/>
13318 D="-97.41683"/>
13319 D="-97.41675"/>
1331”7 D="-97.41675"/>
133117 D="-97.41683/>
133105 D="-97.416897/>
13309 D="-97.41694"/>
13309 D="-97.41696°/>
1331”7 D="-97.41699/>
13312 D="-97.41702"/>
13312 D="-97.41704”/>
1331 D="-97.41707"/>
13323 D="-97.41707/>
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</PLN>
<PLN A="2" B="Polygon 4>
<LSG A=”1” B="outer boundary”>
<PNT A=2" C=738.133055” D="-97.41690"/>
<PNT A="2" C="38.13306” D=7-97.41688"/>
<PNT A=""2" C=38.13306” D="-97.41684"/>
<PNT A="2" C=738.13305” D="-97.41681"/>
<PNT A=72" C=738.13304” D="-97.41680"/>
<PNT A="2" C=38.13302” D=7-97.41680"/>
<PNT A="2" C=38.13301” D="-97.41681"/>
<PNT A="2" C=738.133” D="-97.41684"/>
<PNT A=2" C=738.132995” D="-97.41689/>
<PNT A="27 C=738 133" D=""_07 416017/~
<PNT A="2" C=38.13301” D="-97.41692"/>
<PNT A="2” C=738.13303” D="-97.41692"/>
<PNT A=72" C=738.13305” D=7-97.41691"/>
<PNT A=2" C="38.133055"” D="-97.41690"/>
</LSG>
<4/PLN>
</TZN>
<TZN A="3” B="Layer 1, TreatmentZone 3 C="7">
4PDV A="0006" B=5000" C="PDT1” E="VPN1” F="1"/>
4PLN A=2” B="Polygon 57>
<LSG A=”1"” B="outer boundary”>
<PNT A="2" C=738.13295” D="7-97.41707"/>
<PNT A="2" C=38.13297” D="-97.41703"/>
<PNT A="2" C=738.13297” D="-97.417"/>
<PNT A=72" C=738.13295” D="-97.41696"/>
<PNT A="2" (C=738.132945" D="-97.41694"/>
<PNT A=7"2" C=738.13294” D="-97.41689"/>
<PNT A="2” C=738.132955” D="-97.41683/>
<PNT A=72" C=738.13296 D="-97.41679”/>,
<PNT A=72" C=738.132955” D="-97.41675%/>
<PNT A="2" C=38.13286" D="-97.41675"/>
<PNT A="2" C=738.13286 D="-97.41707"/>
<PNT A=72" C=738.13295” D="-97_44707"/>
</LSG>
4/PLN>
</TZN>
<TZN A="4” B="Layer 2, TreatmentzZone 4 C="7">
4PDV A="0006 B="800"" C="PDT2%_E="VPN1” F="2"/>
4PLN A=""2" B="Polygon 6>
<LSG A="1" B="outer bhoundary”>
<PNT A=72" C=738.13836” D=7-97.41707"/>
<PNT A="2" C="38.13325” D="-97.41682"/>
<PNT A="2" C="38.13324” D="-97.4169"/>
<PNT A="2" C=}’38.13323” D="-97.41694"/>
<PNT A=""27-0=38.1332” D="-97.41697”/>
<PNT A=¥2%~C="38.13317” D="-97.416982"/>
<PNT A=*2" C="38.13312” D="-97.41698"/>
<PNT\A="2" C=738.133108” D="-97.416985"/>
<RNT) A="2" C=738.1331” D="-97.417"/>
<PNT A="2" C=38.13309” D="-97.41707"/>
<PNT A=""2" C=38.13336” D="-97.41707"/>
</LSG>
A/LPEN>
</TZN>
<TZN A="5" B="Layer 2, TreatmentZone 57 C="102">
<PDV A="0006 B="900” C="PDT2” E="VPN1” F=72"/>
<PLN A=2" B="Polygon 77>
<LSG A=”1"” B="outer boundary”>
<PNT A=2" C=38.13309” D="-97.41707"/>
<PNT A="2” C=738.1331” D="-97.417"/>
<PNT A=2" C=738.133108” D="-97.416985"/>
<PNT A="2" C=738.13312” D="7-97.41698"/>
<PNT A=7"2" C=738.13317” D="-97.416982"/>
<PNT A="2" C=738.1332” D="-97.41697"/>
<PNT A=72" C=738.13323” D="-97.41694"/>
<PNT A=2" (C=738.13324 D="7-97.4169”/>
<PNT A=72" C=38.13325” D="-97.41682"/>
<PNT A="2” C=738.13322” D="-97.41675"/>
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<PNT A=72" C=738.13319” D="-97.41675"/>
<PNT A=72" (C=738.13318” D="-97.41679”/>
<PNT A="2" C=738.13315” D="-97.41685"/>
<PNT A="2" (C="38.133095” D="-97.4169/>
<PNT A="2" C=738.133055” D="-97.41695"/>
<PNT A=72" C=738.133025” D="-97.417"/>
<PNT A=2" C=738.133005” D="-97.41707"/>
<PNT A=72" C=738.13309” D="-97.41707"/>
</LSG>
</PLN>
<PLN A="2" B="Polygon 97>
<LSG A=”1" B="outer boundary”>
<PNT A=7727 C=738 1329 D="’_Q7 41707"/>

1SO 11783-10:2015(E)

<PNT A="2" (C="38.132905” D="-97.41703"/>
<PNT A=2" (C=738.13291” D="-97.417"/>
<PNT A=2" (C=""38.132925” D="-97.41698"/>
<PNT A="2" (C="38.13296" D="-97.41695"/>
<PNT A="2" (C="38.132995” D="-97.41689/>
<PNT A=2" (C=738.133005” D="-97.41683"/>
<PNT A="2" (C=""38.132995” D="-97.41679/>
<PNT A=2" (C="38.13297” D="-97.41675"/>
<PNT A="2" (C="38.13286" D="-97.41675"/>
<PNT A=2" (C=7"38.13286" D="-97.41707/>
<PNT A=2" C=738.1329” D="-97.41707"/>
</LSG>
</PLN>
</TZN>
<TZN A="6" B="Layer 2, TreatmentZone 6~ C="1">
<PDV A=0006" B=""1000 C="PDT2” E=""VPN1” F="22"/>
<PLN A="2" B="Polygon 87>
<LSG A=”1" B="outer boundary”>
<PNT A="2" (C=""38.133005” D="-97.44707"/>
<PNT A=2" (C="38.133025” D="-97(417"/>
<PNT A=2" (C="38.133055” D="-97:41695"/>
<PNT A="2" C=738.133095” D=~97.4169°/>
<PNT A=2" (C=738.13315"” D=*-97.41685"/>
<PNT A="2" (C="38.13318" D="-97.41679"/>
<PNT A="2" (C="38.13319".D="-97.41675"/>
<PNT A=2" C=738.13297” D="-97.41675"/>
<PNT A="2" C=""38.132995” D="-97.41679"/>
<PNT A="2" C="38.133005” D="-97.41683"/>
<PNT A="2" (C="38.132995” D="-97.41689/>
<PNT A=2" C=138.13296” D="7-97.41695"/>
<PNT A=72’.'C=738.132925” D="-97.41698"/>
<PNT A="2%_[C=""38.13291” D="-97.417"/>
<PNT A=72” (C="38.132905” D="-97.41703"/>
<PNT. A="2" C=38.1329” D="-97.41707"/>
<PNT~A="2"" C=""38.133005” D=""-97.41707"/>
</LSG>
</PLN=
</TZN>
4/TSK>

D.pb1ValuePresentation — VPN

Type:
Coding data

Description:

The ValuePresentation XML element is used to specify the presentation of data dictionary entity-
defined integer values. The presentation shall be according to the following formula:

Presented value = (integer value + Offset) * Scale

Presented values are always rounded to the number of decimals specified in the NumberOfDecimals

attribute.
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References XML elements:
— ColourLegend
Referenced by XML elements:

— DataLogTrigger
— ProcessDataVariable
— Product
— ProductAllocation
Table D.51 — ValuePresentation attributes
Attribute XML | Use Type Length/range Comment
ValuePresénta- A D min. 4 to max. |Unique identifier of ValuePresentation
. r XS:
tionld 14 Format: (VPN|VPN-)([0-9])+
Offset B - xs:long 231 to (231-1) Offse'_c to be appliedto the value for pres-
entation
Scale C . <s:decimal 0.000000001 to|Scale to he.applied to the value for presenta-

100000000.0 |tion

xs:unsigned- Number of decimals to be presented after

NumberOfIDec1mals b r Byte Oto7 theydecimal separator
UnitDesiglllator E 0 xs:string max. 32 Optional Unit Designator string
i Reference to XML element ColourLegend
ColourLeggndldRef | F 0 xs:IDREF min. 4 toggax. 8
14 Format: (CLD|CLD-)([0-9])+
EXAMPLE

<VPN AF”VPN1” B="0" C="1.0" D=0 E=®kg”/>
<VPN A:11VPN217 B:171811 C:111-811 D:11111 E:110F17/>

D.52Worker — WKR
Type:
Coding data
Descriptign:

The Worlker XML\ eélement describes a worker that can be referenced by a task. All worker
allocationp are-logged with time information inside the data transfer file set. The task attribpte
ResponsiljleWaorkerldRef has a special meaning for a task. This worker is directly referenced by the
task withgutany additional logged data.

Referenced by XML elements:
— Task

— WorkerAllocation
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Table D.52 — Worker attributes

Attribute XML | Use Type Length/range Comment

Unique identifier of worker

Workerld A . <s:ID min. 413? max. |Format: (WKR|WKR-)([0-9])+
Records generated on MICS have negative
IDs

WorkerLastName B r xs:string max. 32 Last name

WarkerFirstName C 0 xs:string max 32 First name

WorkerStreet D 0 xs:string max. 32 Street

We¢rkerPOBox E 0 xs:string max. 32 Postbox

WorkerPostalCode F 0 xs:string max. 10 Postal code

WorkerCity G 0 xs:string max. 32 City

WorkerState H o xs:string max. 32 State, province

WorkerCountry I o xs:string max. 32 Country

WgrkerPhone ] 0 xs:string max. 20 Telephone number

WorkerMobile K 0 xs:string max. 20 Mobile phone number

‘[?,]3 ‘rkerLicenseNum- L 0 xs:string max. 32 Worker-specific licence number

WorkerEmail M 0 xs:string max. 64 E-mail

EXJAMPLE

WKR A="WKR1” B="Smith” C=John”/>
WKR A=""WKR2” B="Miller” C="Karl”/>

A

A

D.53 WorkerAllocation — WAN
Type:

Task data

D

D

scription:

The WorkerAllocation”XML element describes the allocation of workers to a task. The AllocationStamp
enfry describes thestart/stop time of worker allocations and the changes of the worker gllocations
indide a task.

References XML elements:

— | Worker

Indluded by XML elements:

— Task

Includes XML elements:

— AllocationStamp
Table D.53 — WorkerAllocation attributes
Attribute XML | Use Type Length/range Comment
; Reference to XML element Worker
WorkerldRef A r | xsIDREF | Min-4tomax.
14 Format: (WKR|WKR-)([0-9])+
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Table D.53 (continued)

Attribute XML | Use Type Length/range Comment
AllocationStamp o <s-element Ipcludes a single XML element Alloca-
tionStamp
EXAMPLE

<WAN A=""WKR1’>

<ASP A="2003-08-20T08:00:00" D=4 />

</WAN>

<WAN AT“WRKRZ“>

<ASH A="2003-08-20T08:05:00" D=4 />

</WAN>

D.54 ExternalFileContents — XFC

Type:
Task data

Descriptidn:

The XML ¢lement ExternalFileContents is used to group all XML element$.of an XML file external to

main XML data transfer file in order to keep the external file well formed.

Includes XML elements:
— CodedCommentGroup
— CodedComment

— ColoufLegend

— CultunfalPractice

— CropTppe

— Custoer

— Device

— Farm

— OperdtionTechnique
— Product
— Partfipld

—  ProductGroup

— Task
— ValuePresentation

—  Worker

154
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D.55ExternalFileReference — XFR

Type:
Task data

Description:

1SO 11783-10:2015(E)

The XML element ExternalFileReference is used to refer to an XML file external to the main XML file.
The external file can only include top-level XML elements. Top-level XML elements are the elements that
can be included in XML element ISO11783_TaskData. Inside an external XML file, only a single type of

XML element can be specified per file. There shall be no recursive use of XFR elements andnd recursive

us¢ of XFC elements.

Indqluded by XML elements:

— | ISO11783 TaskData

Indludes XML elements:

—| None

Table D.54 — ExternalFileReference @ttributes

Attribute

XML | Use

Type

Length/
range

Comment

Filename

xs:1D

Specification of filename

Format: (CCG|CCT|CLD|CPC
TR|DVC| FRM|OTQ|PDT|PF]
P|TSK| VPN|WKR)[0-9][0-9

[0-9]]0-9]

CTP|C-
D|PG-
1[0-9]

Filetype

xS:NMTOKEN

1=XML

EXAMPLE

XFR A=""FRMO0000”
XFR A="CTP0O0000”
XFR A="PFDO0000”
XFR A=""WKROO000”
XFR A="CCT00000”
XFR A="PGP00000%
XFR A="PDT00000%
XFR A="DVC00Q00™
XFR A="TSKOO000”
XFR A=""JSK00001”
XFR A=¥TSK00002”
XFR A=YVPNOOOOO™
XFR, A=""CTR0O0000”

A A A A A A A A AN A NN

B="1"/>
B="1"/3
B=""1"/>
B=""1"/>
B=71"/>
B="1"/>
B="1"/>
B="1"/>
B="1"/>
B="1"/>
B="1"/>
B="1"/>
B="1"/>
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Annex E
(normative)

Predefined ISO-11783 attachments

E.1 LinktTist

There are
objects of
a XML ele
object ID

between X
with the n

The link i
xml versid

<?xml \

The link lj
The link i

E.2 ISO
Type:
Root elemd

Descriptic

The XML ¢
about the

The FileVeg
TASKDAT]

The TASK
C = nn D =

situations where an FMIS and a MICS want to exchange additional key informatién ab
the XML data set. The predefined Link List attachment provides a standardised wayto rel
ment of the data transfer file set to one or more additional key values. The existence of
s a precondition for this relationship. The associations (henceforth also calléd “mapping

ame ‘LINKLIST.XML' (all uppercase).

st file shall start with an XML identification section and shall be well formed. The follow
n specification shall be at the start of the link list file:

ersion="1.0" encoding="UTF-8"?>

st file shall contain one root XML element containing all'the link definitions.

st file and the XML elements contained in this file-a¥e introduced in ISO 11783-10 version 4

11783LinkList

ent

n:

construction of the XML file and the inclusion of the primary XML elements.

rsion attribute shall be used to define a unique relation between the LINKLIST.XML and
\.XML files.

DATA.XMh file shall contain an AttachedFile (AFE) element, < AFE A ="LINKLIST.XML" B =
1” F =¢12988”/ >, to specify the transfer of the attached LINKLIST.XML file,

A maximulm of‘one LINKLIST.XML file can be referenced in the TASKDATA.XML file.

Dut
hte
an
SH

ML element object IDs and additional key values are stored in a separate filé;’the link list fiile,

ng

lement ISO 11783LinklI{stis the root XML element of the link list file and contains definitipns

the

Dy 1"

Includes XML elements:

— LinkGroup
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Table E.1 — ISO 11783LinkList attributes

Length/

Attribute XML Use Type Comment
range
List element release number
(major), used to specify the
version of ISO 11783-10 that this
Link List file meets:
. : . . xs:NMTO- .
VersionMajor VersionMajor | r KEN 41099 |4 = The version of the second
edition published as a final draft
International Standard [ E2.FDIS).
Note: The ISO 11783kinkList is
introduced in vérision 4
List elementwersion number
(minor), used to refer td revi-
| . . . . xs:NMTO- sions pfthe XML schema that this
VefsionMinor VersionMinor| r KEN 0to 99 elemient complies to. Sep 8.4 for
the haming convention pf the XML
schema.
MdnagementSoftwareManufac- Management . Name of management-spftware
Software r xs:string 32
turer manufacturer
Manufacturer
Management
MdnagementSoftwareVersion Software r xs:string 32 |Version of management|software
Version
TaskControl-
TapkControllerManufacturer lerManufac- | o xs:string 32 |Name of TC manufacturer
turer
TapkControllerVersion TaskConFrol- 0 xs:string 32 |Version of TC software
lerVersiorn
FileVersion FileVersion | o xs:string 32 |Version of the linklist file
Describes the origin of the XML
file:
. DataTransfer xs:NMTO-
DataTransferOrigin Origin r KEN 1to?2 1= FMIS
2 = MICS
LikGroup LGP r | xs:element Ir_1cludes alist of XML elpment
LinkGroup
EXAMPLE
41S011283KinkList VersionMajor="4" VersionMinor="0"
TaskControl lerManufacturer="FarmCtrl” TaskControllerVersion="1.0"

anagementSoftwareManufacturer="FarmSystem”
managementSoftwareVersion:"l.O" FileVersion="3.2"” DataTransferOrigin="2">
<LGP A="LGP10” B="1" E="Sample Of UUID Links”>
<LNK A="FRM1” B=""{1059B14E-929F-4C4C-BCD4-C4F52A6A076A}/>
<LNK A="PFD3” B="{92043685-072D-4CAA-B3A8-C1E9D23BDB31}” C="Headland”/>
<LNK A="PDT19” B=""{C89AA8C5-A9B3-4CA4-BE47-4449B9CD336E}"/>
<LNK A="TSK-21" B=""{EB689DCE-A287-400C-9F0A-E8777716DDE6 }/>
</LGP>
<LGP A=”"LGP31” B="3" D="urn:epc:id:sgtin:” E="Sample Of GS1 GTIN Links”>
<LNK A="PDT19” B="0764011.9854564"/>
<LNK A="PDT20” B="0764012.9852311/>
</LGP>

</1S011783LinkList>

© IS0 2015 - All rights reserved 157


https://standardsiso.com/api/?name=f94126f85bf7b62144afe3b31215f1d1

ISO 11783-10:2015(E)

E.3 Link —LNK
Type:

Coding data
Description:

The Link XML element links / maps / associates an XML element (object) in the ISO 11783 data transfer
file set and a key value corresponding to an entity outside the scope of ISO 11783. The format and
meaning of the key value is dependent on the LinkGroupType defined in the parent LinkGroup. An
optional designator for the link can also be specified.

Included Hy XML element:
— LinkGloup
Table E.2 — Link attributes
Attribute XML | Use Type Length/Range Comment
Ideritifier of object, the scope
. | ) min.4 to ef.uniqueness of this identifigr
ObjectldR¢f A r xs:1D max.14 is the ISO 11783 data transfe
file set.
LinkValue B r xs:token max. 255 Link value for the object.
LinkDesighator C 0 xs:string max. 32 Designator of Link
EXAMPLE

<1S011783LinkList VersionMajor="4" VersionMingr="0"
TaskControl lerManufacturer="FarmCtrl” TaskControllerVersion="1.0"
ManagenjentSoftwareManufacturer="FarmSystem’”’
ManagenentSoftwareVersion="1.0" FileVersion="3.2" DataTransferOrigin="2">
<LGH A="LGP10” B="1" E="UUIDs”>
4LNK A="FRM1” B="{1059B14E-929FK~4C4C-BCD4-C4F52A6A076A}"/>
q4LNK A="PFD3” B="{92043685-072D-4CAA-B3A8-C1E9D23BDB31}” C="Headland”/>
q4LNK A="PDT19” B="{C89AA8C5-A9B3-4CA4-BE47-4449B9CD336E}"/>
qLNK A=""TSK-21" B="{EB689DCE-A287-400C-9F0A-E8777716DDE6 }”’/>
4LNK A="PFD-3” B=""{8D96B98A-62C2-44D0-9709-29467A4169F3}"/>
grP>
<LGH A="LGP20” B="3"* B="urn:epc:id:sgtin:” E="”GS1 GTIN Links”>
4LNK A="PDT19’~B=""0764011.9854564"/>
q4LNK A="PDT26/*.,B="0764012.9852311"/>
</LgrP>
</1S011783LinkLisSTs

E.4 LinkGroup — LGP

Type:
Coding data
Description:

Link (LNK) XML elements may be created for different purposes and may involve different types of
external entities (keys). The LinkGroup XML element groups Link elements of a single common key
type and also holds data common to all the Link elements of the group. The LinkGroup’s type attribute
(LGP.B) describes the key type contained in the LinkGroup.

Includes XML element:

— Link
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Table E.3 — LinkGroup attributes

ISO 11783-10

:2015(E)

Attribute

XML

Use

Type

Length/Range

Comment

LinkGroupld

xs:ID

min.4 to
max.14

Unique identifier (within scope
of link list file) of LinkGroup

Format: (LGP|LGP-)([0-9])+
Records generated on MICS

have negative IDs.

Selection of one attribute that

Li

—

nkGroupType

xs:NMTOKEN

1to 4

represents the type c;Lexternal

entity (key) particip
link:

1-UUIDs
Standardjzed UUIDs.
group’s Link child ele
contain a valid UUID
LinkValue (LNK.B) at
For newly-created eld

MICS and FMIS shouldl create

UUIDs using ISO/IEC
(technically compatih
4122). Within the sta
version 4 algorithm (
shall be used.

2 - Manufacturer Pro
When attribute Bis s
valid GLN is mandato

ManufacturerGLN atfribute.

3 - Unique Resolvabld
This type can be used
data transfer element
GS1 codes, for examp
The complete link val
concatenation of LinK
mespace and LinkVal
and LNK.B).

4 - Informational Res
URIs

Type for a (loose) coll
informational links. T
plete link value isa c
tion of LinkGroupNarn
and LinkValue (LGP.D
LNK.B).

ing in the

All the
ments

n the
[ribute.
ments the

D834-8

le to RFC
hdard, the
Random)

prietary
bt to 2, a
Iy in the

URIs

to link

s with

e.

ue is a
GroupNa-
e (LGP.D

blvable

ection of
he com-
ncatena-
hespace
and

MdnufacturerGLN

xs:anyURI

max. 64

GS1 Global Location N
(GLN) of the manufac|
existing GLNs, orto a

umber
turer. For

new one, see http://www.gs1.

pply for a

org.

LinkGroupNamespace

xs:token

max. 255

For the resolvable URI types

(3 and 4) this attribute holds a
prefix value which is applied to
all LinkValues of the contained
Link elements

In a LinkGroup of type 3 it shall
hold the URI up to and includ-
ing the last colon.

LinkGroupDesignator

xs:string

max. 32

Designator of LinkGroup

Link

xs:element

Includes a list of element Link
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EXAMPLE

<LGP A=
<LNK
<LNK
<LNK
<LNK
<LNK
</LGP>
<LGP A=
<LNK
<LNK

”LGP10” B="1" E="UUIDs”>

A="FRM1” B=""{1059B14E-929F-4C4C-BCD4-C4F52A6A076A}"/>

A="PFD3 B="{92043685-072D-4CAA-B3A8-C1E9D23BDB31} C="Headland”/>
A="PDT19” B=""{C89AA8C5-A9B3-4CA4-BE47-4449B9CD336E}""/>

A="TSK-21" B=""{EB689DCE-A287-400C-9FOA-E8777716DDE6 }/>

A="PFD-3" B="{8D96B98A-62C2-44D0-9709-29467A4169F3}/>

”LGP31” B="3" D="urn:epc:id:sgtin:” E="”GS1 GTIN/EAN”>
A="PDT19” B="0764011.9854564/>
A="PDT20” B="0764012.9852311/>

</LGP>
<LGP AS
Links”>
<LNK
<LNK
<LNK
<LNK
</LGP>

E.4.1 Li
The uniqy
of the tra

scope, a U
object ID

If the MIC

XML file. Bach newly created object identifier shall have the appropriate namespace letters followed

a negative

The UUID
this stand

The UUID

empty MahufacturerGLN. From within LinkGroups with empty ManufacturerGLN, any XML element

the data ti
EXAMPLE

<LGP AF”

<LNK
<LNK
<LNK
<LNK
<LNK
</LGP>

<LGP AF”

<LNK
<!l -
<!-
<LNK

”LGP32” B="4" D="https://portal .bvl_bund.de/psm/jsp/DatenBlatt. jsp?kennr=" EZ{

A="PDT103” B="024658-00"/>
A="PDT104” B="024145-00"/>
A="PDT105” B="004960-00""/>
A="PDT106” B="024309-00"/>

nkGroupType 1: Universally Unique Identifiers

eness of the object identifiers in the ISO 11783 data transfer filesetis limited to the sc
hsfer file set itself. To enable FMIS and MICS to synchronize gbjects over a wider syst
niversally unique identifier (UUID) can be associated to evéry XML element that has
ttribute.

S has the capability to create UUIDs, then the TC mayadd the new entries to the LINKLI

decimal number.

5 shall be created according to ISO/IEC 9834-8\(technically compatible to RFC 4122). Wit
ard, the random algorithm (version 4) shalkbe used.

5 of elements newly created on the MICS shall always be added to a type 1 LinkGroup w

ansfer file set shall have a maximum of one Link element.

LGP10” B="1" E="UUIDS Sample, Group 17>

A="FRM1” B=""{1059B14E-929F-4C4C-BCD4-C4F52A6A076A}"/>

A="PFD3” B="{92048685-072D-4CAA-B3A8-C1E9D23BDB31}” C="Headland”/>
A="PDT19” B=""{G89AA8C5-A9B3-4CA4-BE47-4449B9CD336E}""/>

A="TSK-21" B=*{EB689DCE-A287-400C-9F0A-E8777716DDE6}”/>

A="PFD-3" B={8D96B98A-62C2-44D0-9709-29467A4169F3}/>

LGP20” /B="3” D="urn:epc:id:sgtin:” E="GS1 GTIN Links”>

A="PDT19” B="0764011.9854564"/>

The, same object (PDT19) can be referenced in multiple LinkGroups. The —>
exCeption to that rule are LinkGroups of type 1 with empty ManufacturerGLN. ->
A="PDT20” B="0764012.9852311"/>

VL

pe
c1m
an

ST.
by

hin

ith
of

</LGP>

<LGP A="LGP11” B="1" E="UUIDs Sample, Group 27>
<LNK A="FRM2” B=""{84A46623-2D31-4427-BB4E-288FAC4A48AB}"/>
<LNK A="PFD5” B=""{F9B87F36-7F4A-445C-9083-C23D0F2492A8}"/>

</LGP>

<LGP A="LGP12” B="1">

<!-
<!-
<!-
</LGP>

E4.2 Li

<LNK A="FRM2” B="{446278DF-4035-4101-92FD-47525D1AF077}"/> —>
Not allowed! There shall be a maximum of one reference to the same XML —>
element from within LinkGroups of type 1 with empty ManufacturerGLN! ->

nkGroupType 2: Manufacturer-Proprietary Link Values

Link Groups of type 2 are suitable for exchanging manufacturer-proprietary keys. The samples below
show mapping of Customers and Products to proprietary ID values. Note that multiple links to the
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same element are allowed. Within a proprietary LinkGroup, it is up to the manufacturer to know (and
communicate to partners) how to use the Link elements, provided that they pass the validation against
the schema. The key value of the LNK element can be a UUID value.

EXAMPLE

<LGP A="LGP29” B="2" C="urn:epc:id:sgln:0614141.33254.1” D=""" E="Proprietary Customer
Codes™>
<LNK A="CTR103” B="1909-19”/>
<LNK A="CTR104” B="1909-20/>
<LNK A="CTR105” B="1909-21"/>
<!—- CTRIQS is customer ‘Waldo & Beer’ —>
<!- Since this was a merger (of customer Waldo and customer Beer) there ->
<!- exists also the former id of customer Beer (1909-34). Therefore we hawe-{>
<!- a second LNK element for CTR105. —>
<LNK A="CTR105” B="1909-34"/>
<LNK A="CTR106” B="1909-22/>
4/LGP>
4LGP A="LGP29” B="2" C="urn:epc:id:sgln:0614141.33254.1" D="" E="Proprietary Prpduct
Codles”>
<LNK A="PDT943” B=""{3950035A-FE41-4A5B-89BB-D9AAF1F5FB99}” G=’Product X’/>
<LNK A="PDT944” B=""{DC759896-9026-4800-A548-657001A1FCF9}~C="Product Y”/>
<LNK A="PDT945” B=""{D8159354-BCC6-48A6-B566-23193AB95841}*.C="Product Z2”/>
§/LGP>
LGP A="LGP30” B="2" C="urn:epc:id:sgln:0123456.78901.2"-D="" E="Product Codes from an
FMIS”’>
<LNK A="PDT943” B="{2AF969DA-E47A-4F18-B34F-99BDOOCY0A2D}” C="Advise System
(agbusiness)”/>
<LNK A="PDT943” B="{F95829FD-7AFB-46A2-B213-9A7FO0ODS8EDB1}” C="Advise System
(wizard)’/>
<!- In this case, the acquisition of two chemical manufacturers by a single parent
company —>
<!- has resulted in the same product (i.e. even having the same registration|number)

A

<!- being marketed under two diffengnt manufacturers, but with the same name}l ->
<!- A participating FMIS company/.s controlled vocabulary of approximately 20}000
prducts —>
<!- contained 92 sets of 2 orNmeore products: 198 total records, approximatell 1% of
the total. —>
4/LGP>

!'- The following Type 18(UUID) Link Group has nothing to do with the example, but
illustrates that there mdy )be —>

!'- several Link Groups) in one LINKLIST.XML file. —>

LGP A="LGP30” B="1">

<LNK A="PDT103”~B=""{84A46623-2D31-4427-BB4E-288FAC4A48AB}”/>
<LNK A="PDT104% B="{F9B87F36-7F4A-445C-9083-C23D0F2492A8}"/>
4/LGP>

E.4.3 LinkGroupType 3: Unique Resolvable URIs

Link Groupitype 3 relates an XML element of the data transfer file set to a universal resource|identifier,
or URIywhich must uniquely identify the element and be consistent over time. Examples of UR|ls include:

user@example.com:8080
192.0.2.16:80
[2001:db8::7]

de rikinedia aora
WIRIpea =2

The concatenation of LGP.D and LNK.B shall be a resolvable URI. This is to omit redundant data and also
to make the content of a LinkGroup programmatically recognizable.

In the special case when the URI in question is a Universal Resource Name, or URN, the URN must be
split at the last occurrence of a colon used to specify the namespace. The first part (the namespace,
including the trailing colon) goes into attribute D of the LinkGroup (LinkGroupNamespace). The second
partis the LinkValue (LNK.B). Note that multiple links to the same element are allowed.

EXAMPLE
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<LGP A=

”LGP31” B="3" D="urn:epc:id:sgtin:” E="GS1 GTIN/EAN’>

<LNK A="PDT19” B="0764011.9854564"/>

<!l -

Completes to urn:epc:id:sgtin:0764011.9854564 —>

<LNK A="PDT20” B="0764012.9852311"/>

</LGP>
<LGP A=

”LGP32” B="3" D="urn:epc:id:sgln:” E="GS1 GLN’>

<LNK A="CTR9” B="4260159.94000.8"/>
<LNK A="CTR10” B="4014689.00000.4"/>
<LNK A="CTR11” B="4399901.95917.0"/>
<LNK A="CTR11” B=" 4399902.09257.9"/>

<! -

Note how it is possible to have more than one reference to “CTR11” within the

same LinkGroup of type 3 —>

</LGP>

<LGP AS
<LNK
<LNK
</LGP>

E4.4 Li

The purpd
homepage

Type4isg

Within Li
element o

A type 4
nonempty
to split thg

EXAMPLE

<LGP AS
<LNK

<LNK

<LNK

<LNK

ll/>

<LNK

<LNK
<LNK
</LGP>
<LGP A4
<LNK
<LNK
<LNK
<LNK
</LGP>

”LGP33” B=""3” D="""" E="Base Station IP Addresses’”>
A=""BSN1” B=""192.0.2.167"/>
A=""BSN2”” B=""192.0.2.22"/>

nkGroupType 4: Informational Resolvable URIs

se of a Link Group of type 4 is to provide a mechanism for storing links.”These could be
of a manufacturer, farm, a product information sheet, or similar.

1k Groups of type 4, there may be more than one Link element referring to the same X
the data transfer file set.

Link Group can make use of the LinkGroupNamespace. If the LinkGroupNamespacq
the URI value is a concatenation of LGP.D and LNKZB. There is no regulation regarding wh
e URI

’LGP29” B="4">

A="PDT9” B="http://www.bayer.de/products?234234”/>

A="PDT19” B="http://www.monsanto.com/7832637abc/>

A="PDT27” B="http://www.kemira.com/service/products/info#6733a93”/>
A="PDT27” B=" https://portal”bvl_bund.de/psm/jsp/DatenBlatt. jsp?kennr=024658-(

A="CTR22” B="http://Wwiw.gut-schrockwede.de/start. jsp”’/>

A="WKR7” B="httpi//www.Ffacebook.com/max.muster?fref=ts” C="facebook”/>
A="WKR7” B="http<+//www.max-muster.de” C="personal homepage”/>

”LPG30” B="4,D=" http://en.wikipedia.org/wiki/”’>
A="CTP209:’\B=""Soybean/>

A="CTP210” B="Maize”/ >

A="CTP2¥1” B="Wheat”/ >

A=7CFP212” B="0at”/ >

the

uitable for volatile internet pages. Type 4 Links may not be used foridentification or mapping.
The concatenated value of LGP.D and LNK.B shall be a resolvable URI.

ML

is
bre

<LGP AS

EGP31” B="4" D="https://portal._bvl_bund.de/psm/jsp/DatenBlatt. jsp?kennr="" E=""H

VL

Links”>

<LNK A="PDT103” B="024658-00"/>
<!- Complete Link: https://portal._bvl_bund.de/psm/jsp/DatenBlatt.jsp?kennr=024658-00

<LNK A="PDT104” B="024145-00"/>
<LNK A="PDT105” B="004960-00"/>
<LNK A="PDT106” B=024309-00"/>

</LGP>

<!- LGP31 is LinkGroupType 4 because LGP.D referrs to an existing web site. —->
<!-So it’s a URL depending on the existance of https://portal_bvl_bund.de-->
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Annex F
(normative)

:2015(E)

TC Functionalities and Device Descriptor Object Pool definitions

F. 4

Wikh the set of objects provided in Annex A, many different device descriptor objeCt)po
constructed for one and the same device. Next to variation in the construction of device'descrj

ext
in
req

features is required.

Th
des
the

Th
IS

F.2

Th
TC
op
lim

fedtures identified. The use of the functionality generation and the functionaly options enab

des
lim]

Th
a)
b)
‘)
d)

Genreral

ent to which products implement the communication methods and system featuresthatare
this part of ISO 11783 may vary. For a system in which products from diffefent manufac
uired to function at a common feature level, a further classification and definition of the

ign for and how to structure a device descriptor such that it best réeflects the controllable
device and that it provides data in way that is easiest to handlé’ih data processing applicg

bse guidelines and examples have been drafted in collaboration with AEF,[2] facilitating the
11783 standards in products by means of conformance:testing and implementation support

TC functionalities

e definition of distinct sets of ISO 11783710-based features is provided by TC funct
functionalities identify the features that need to be implemented in products to intq
brate correctly in a system. To supportfuture developments and accommodate product’s
itations, TC functionalities are versioned by a generation number and have in some casg

igners to specify which parts-of-this part of ISO 11783 are implemented and what the o
itations are for compatibility\with a certain set of system requirements.

e following TC functionalities are defined:
TC-BAS (basic) géneration 1

TC-GEO (geocbased) generation 1

TC-SC (section control) generation 1

LOG (data logger) generation 1

Is can be
iptors, the
described
furers are
e product

s annex provides guidelines and examples for product designers regarding which sets of features to

aspects of
tions.

use of the
activities.

ionalities.
rface and
technical
s optional

le product

perational

Th

bse) TC functionalities, their requirements, and the functionality options are explained in the

following clauses.

F.2.1 TC-BAS generation 1 functionality

The functionality TC-BAS is defined as task-based collection of totals, i.e. the reading and writing of
total values for a task for one or more of the TC client’s device elements. Totals are accumulated values
for input or output resources, distance, time, or rates of those values (e.g. total area, total harvest mass,
etc.); totals are not necessarily site-specific and therefore do not require time or position data.

All DDIs defined as totals in ISO 11783-11 and listed in the ISOBUS Data Dictionary shall be supported

by

a TC service type in order for that TC server to conform to the TC-BAS functionality.

© ISO 2015 - All rights reserved

163


https://standardsiso.com/api/?name=f94126f85bf7b62144afe3b31215f1d1

	Foreword
	Introduction
	1	Scope
	2	Normative references
	3	Terms and definitions
	4	Abbreviations
	5	General description
	5.1	Task management
	5.2	Task management on FMIS computer
	5.3	Preselection and assignment of Devices
	5.4	Task controller interface driver
	5.5	Task controller user interface
	5.6	Data logger function
	6	Task controller requirements
	6.1	Task selection and execution
	6.2	Logging of time and position
	6.3	Logging parameters from parameter groups
	6.4	Logging of task events
	6.5	Language, formats, and measurement units selection
	6.6	Connection management
	6.6.1	Task controller initialization
	6.6.2	Client initialization with the task controller
	6.6.3	Connection maintenance
	6.6.4	Task controller connection shutdown
	6.7	Task controller number
	6.7.1	Client initialization on networks with multiple task controllers
	6.8	Data exchange on the network
	6.8.1	Site-specific application
	6.8.2	Data logging
	6.8.3	Totals
	6.8.4	Data log triggers
	6.8.5	Peer Control
	7	Data logger requirements
	7.1	General
	7.2	Connection management
	7.3	Measurements and totals
	8	Data transfer
	8.1	General
	8.2	Extensible Markup Language
	8.3	Extensible schema definition
	8.4	XML schema definition
	8.4.1	Proprietary XML schema extensions
	8.5	XML data transfer files
	8.6	Binary data transfer files
	8.6.1	General
	8.6.2	Grid binary file structure
	8.6.3	Log data binary file structure
	8.6.4	Point data binary file structure
	8.7	Device descriptor object pool
	Annex A (normative)  Device descriptor objects
	Annex B (normative)  Message definitions
	Annex C (normative)  XML elements relationship diagram
	Annex D (normative)  XML elements and attributes
	Annex E (normative)  Predefined ISO-11783 attachments
	Annex F (normative)  TC Functionalities and Device Descriptor Object Pool definitions
	Annex G (normative)  Task Based Time Registration
	Bibliography

