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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
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Introduction

ISO 11783 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 specifications to be used by
agricultural and forestry equipment with minimal changes.

General information on ISO 11783 is to be found in ISO 11783-1. The purpose of ISO 11783 is to provide
an ' = ' is | electronic
comtrol units (ECUs) to communicate with each other, providing a standardized system.

The International Organization for Standardization (ISO) draws attention to the factthat it fis claimed
thqt compliance with this part of ISO 11783 may involve the use of a patent concerhing the|controller
arga network (CAN) protocol referred to throughout the document.

ISQ) takes no position concerning the evidence, validity and scope of this patént.

The holder of this patent has assured ISO that he is willing to negotiate-licences under reasqnable and
noh-discriminatory terms and conditions with applicants throughotit the world. In this rgspect, the
stzltement of the holder of this patent right is registered with ISO. I[hiformation may be obtaingd from:

Robert Bosch GmbH
Welrnerstrasse 51

Pogtfach 30 02 20

D-710442 Stuttgart-Feuerbach

Gegrmany

Atfention is drawn to the possibility that seme of the elements of this part of ISO 11783 may be the subject
of patent rights other than those identified above. ISO shall not be held responsible for identfifying any
or pll such patent rights.
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Tractors and machinery for agriculture and forestry —
Serial control and communications data network —

Part 14:
Sequence control

1 | Scope

ISQ) 11783 as a whole specifies a serial data network for control and communications on fprestry or
agricultural tractors, mounted, semi-mounted, towed or self propelled implements. Its purpose is to
standardize the method and format of transfer of data between sensors, a¢tuators, control|l elements,
infprmation storage and display units whether mounted, or part of the tractor or any implemient.

This part of ISO 11783 specifies a sequence control system, such asia;iieadland managemept system,
whiich includes tractor and implement functions in one system. Theisystem allows recording ¢f multiple
sequences of operator-activated functions from a tractor or any,other control function on the[[SO 11783
network, and replaying them on operator command.

2 | Normative references

The following documents, in whole or in part, are normatively referenced in this document and are
indispensable for its application. For dated references, only the edition cited applies. For undated
references, the latest edition of the referenced\document (including any amendments) applie§.

ISQ) 11783-1, Tractors and machinery for, agriculture and forestry — Serial control and communications
data network — Part 1: General standard-for mobile data communication

ISO 11783-3, Tractors and machinery for agriculture and forestry — Serial control and communications
data network — Part 3: Data linklayer

ISQ) 11783-5, Tractors and(machinery for agriculture and forestry — Serial control and communications
data network — Part 5: Network management

ISO 11783-6, Tractors and machinery for agriculture and forestry — Serial control and communications
data network —-Part 6: Virtual terminal

3 | Termsand definitions

For the purposes of this document, the terms and definitions given in ISO 11783-1 and ISO 11783-3 and
th fU}}UVV ills Cll,l}lly.

31

abort

halt the sequence play back and immediately stop all motion initiated during the sequence

EXAMPLE

The hitch stops at the current position.

3.2
active sequence control master
sequence control master selected by the operator to control the sequence control system

Note 1 to entry: Only one sequence control master (SCM) is permitted to be active at any time.

© IS0 2013 - All rights reserved
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3.3
cancel
prematurely stop sequence recording

34

client command

action that is communicated by the sequence control client during recording and executed by the
sequence control client if received during the play back of a sequence

EXAMPLE Start power take-off (PTO), stop PTO, open baler rear gate, close baler rear gate, sprayer master
valve on, sprayer master valve off.

3.5
client function
mechanic) hydraulic or electric function of the tractor or implement that may be engaged/diséngaged,
started/sfopped or changed by an operator action and may accept commands from the sequence conffrol
master during sequence play back

EXAMPLE PTO, hitch, auxiliary valves, baler rear gate, sprayer master valve.

3.6
disabled $equence control client
sequence ¢ontrol client that does not respond to state changes of the active sequence control master gnd
therefore Hoes not participate in sequence play back and recording

3.7
enabled sequence control client
sequence fontrol client that has been selected by the activesequence control master to participatg in
sequence play back and recording

3.8
graphical representation object
object of the SCCWS'’s (sequence control client working set) object pool that is suitable to be referen¢ed
by SCD (sg¢quence control data definition) objects in cases where the SCM (sequence control master)) is
required fjo display graphical information@beut the SCC (sequence control client), a client function dqr a
function sfate

EXAMPLE A Picture Graphic object, a Rectangle object or a Polygon object would be suitable to be referenfed
by the Graphical representation attribute of an SCD state object.

3.9
inactive gequence controlmaster
sequence fontrol master connected to the system but not controlling the sequence control system

3.10
safe state
operating[mode/of a system with an acceptable level of risk for operator or bystander even when fhe
control system fails or partly fails

3.11

sequence control client

SccC

control functions connected to the ISO 11783 network that provide client functions which may be used
for sequence control

Note 1 to entry: The operator is able to activate these client functions manually by inputs such as the user interface
soft keys, physical buttons or auxiliary control.

Note 2 to entry: The tractor may identify itself as SCC with its client functions, SCM or as both.

2 © IS0 2013 - All rights reserved
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3.12

sequence control client working set

SCCWS

working set as defined in ISO 11783-6, where either the working set master and/or one or more working
set members act as SCC

3.13
sequence control data definition
SCD
set of objects describing the recordable functions transferred by sequence control clients to the sequence
conptretmaster-including-thefunetton —statedDs;preferredtriggermethod; re-visualization
angl function name for each of the functions supported

Note 1 to entry: Details are defined in Annex A.

3.14
sequence control master
SC}’[

comtroller of the sequence control system that initiates the recording and play back phase of sequences
andl stores the client commands received from the sequence control clients during recording with one
of Its provided trigger points

3.15

sequence control master object pool
SCMOP

VT](virtual terminal) object pool sent by the SCM providing the user interface for the interacfion of the
operator with the SCM

Note 1 to entry: VT and object pools are discussed in [SO"11783-6

3.16
sequence control client object pool
SCCoP

VT] object pool sent by the SCCWS _containing at least all the objects required by the SCM [to display
infprmation from the SCC’s SCD properly on the VT

Note 1 to entry: These objects aretsually referenced in the SCMOP.
Note 2 to entry: VT and objectpools are discussed in ISO 11783-6.

3.17
sequence controlsequence
SC

seffof functiongand/or actions performed by one or more sequence control clients in the system during
the recording phase, including the related trigger information for the activation of the functi¢ns

3.18

sequehce control system
SC

system with an SCM and one or more SCC performing the sequence control functionality as described in
this part of ISO 11783

3.19
sequence control trigger
method to activate SCC functions in a sequence control sequence

EXAMPLE1 For a time trigger, the SCM uses the time between two function activations of the sequence,
independent of the distance driven as the method of a function’s activation.

EXAMPLE 2 For a distance trigger, the SCM uses the distance driven between the activation of two functions
as the method of a function’s activation.

© IS0 2013 - All rights reserved 3
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3.20

sequence number

number which uniquely identifies the sequence(s) in the SC communication, allowing the use of multiple
sequences within one system

EXAMPLE The SCM supports one sequence for entering the headland (sequence number = 1) and one for
leaving the headland (sequence number = 2).

3.21

textual representation object
object of the SCCWS'’s object pool that is suitable to be referenced by SCD objects in cases where the SCM
needs to display textual information about the SCC, a client function or a function state

EXAMPLE An Output String object would be suitable to be referenced by the Designator attribute-ofan S{D.

3.22
transactipn number
TAN
method td synchronize the command and response messages

Note 1 to ehtry: See 4.6 for further information.

4 Technical requirements

4.1 General

This part pf ISO 11783 specifies a control system that enable§’machines to perform automatic functigns
such as h¢adland turns or water way traverse control in“the field. It allows the operator to autompte
a series of tractor and implement functions being perfoermed each time while reaching or leaving [for
instance the headland; functions normally activated tnanually by the operator.

The sequdnce control system consists of a sequence control master and a number of sequence contfrol
clients cojpmunicating on the ISO 11783 network. This part of ISO 11783 defines the data formats,
requiremgnts and services used for the cdmmunication between the CFs participating in the sequence
control system.

After an dperator starts the recording phase of the SC, the operator activates all the client functigns
or actions|to be automated in gne'sequence by using each SCC operator interface (recording of norinal
manual ogeration of the functions). The SCM receives on the ISO 11783 network the information abput
the activated client function-or action from the CFs containing the client function (SCC) via clipnt
commandp. The SCM then'stores this activated client function information together with the sequence
control trigger information assigned to be used for this function by the SCM. These stored sequentes
may then e replayed'multiple times (e.g. on operator command). The SCM transmits the client commgnd
to the SCs when-theé referring trigger point is reached after start of sequence replay. On receipt oflan
associated client-command, the SCC performs the commanded client function or actions in the same
way as if jtéwere manually activated by the operator via the client’s proprietary input. The SCCs pre
independéemnttromreactrothrerstherefore; modirect commmmumicatiomr between thenris required:

Each sequence has a unique number within the SC; however, it is up to the SCM implementation to
determine how operators can identify the individual sequences in case of support for multiple ones
(e.g. associate proprietary names to each individual sequence). The SCM may group and save multiple
sequences (e.g. one for approaching and one for leaving the headland) under a unique descriptor such
as “Seeding”. The SCM may indicate the recorded sequence(s) on the user interface with icons and/or
text designators provided by the SCC(s) representing each function or action. Depending on the SCM
implementation, it is possible for the operator to have the ability to manually define sequences or edit
the sequences by changing the timing (trigger point) between the client functions or other function
parameters. Itis possible for the SCM to provide the ability for the operator to store and reload sequences
for later usage using the same machine configuration (e.g. particular tractor-implement combination).

4 © IS0 2013 - All rights reserved
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The SCM shall provide a means for setup of sequences (RECORD or EDIT) and to activate the play
back of a selected sequence (PLAY BACK); the SCM may provide a means to the operator for SCM
configuration (CONFIG).

The SCM may also provide a means to display the identified SCCs and their automated/recordable
functions, actions and preferred trigger options for operator review. The SCM may provide a means
to the operator to enable or disable certain SCCs (see Figure 9) available on the network to reduce the
complexity of the system configuration during recording and edit, and also for reducing the busload.

Th
Th

e SCM shall only include the enabled SCCs in the sequence management.

e suppart ofa sequence control system mavhe imp]pmpn‘rpd bvanvCF connectedtotheISQ01178

3 network.

4.2
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Sequence control user interface
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and object pools are defined in ISO 11783-6).

| textual representation of their sequence control functions, etc. to-the SCM. The availabil

resented with text only, graphic only or a combination of both for displaying SCC objects.

s communication concept uses the External Object Pointeftintroduced with the VT version
ails are defined in ISO 11783-6) to avoid the requirement that the SCM has to handle lar

king set master load their graphic and text objectsas part of their SCCOP into the same VT

e SCM shall provide a user interface for the purpose of warnings and needed operator inte

allow optional SCM features, like viewing sequence details, the SCCs_have to provide the

pxtual designator and a graphic for each SCD object gives the SCM'implementation the free

ObJSCtS or language updates for the individual SCCs. This requires that the individual SC(
w

SCM and provide reference information only in<their SCD to the SCM. The SCM adds Exter
nter references in its data masks at the locations where such objects may be shown. Thesg
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details on

graphical
ty of both
dom to be

5 (further
be graphic
s or their
as used by
nal Object
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objects point to the objects in the referenced SECOP to allow the VT to display the desired information
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Th
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the
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he screen of the SCM.

e SCM and the working set master ofthe SCCWSs shall connect and upload their object poo
h the function instance 0 to avoid additional synchronization overhead on the VT of choic

tance > 0) (see Figure 1). This concept of using the VT with the function instance 0 f

resentation objects) directly between SCC and VT without SCM interaction.

SCM and its SCCs. However, this'can mean that an SCCWS has to maintain two VT conn
rallel in case the main operator interaction for the SCCWS is handled by an additional V|

kiliary Control definitions in ISO 11783-6 and allows the SCCWS to merge and share object]
h functionalities in~-one SCCOP. It also enables the SCC to use different languages and chat
its representation'by using the capabilities provided by ISO 11783-6 (e.g. use of Unicode in t

| tothe VT
e between
ections in
(function
bllows the
s between
acter sets
he textual
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4.2.1 Uger interface initialization

During in:[l
The SCM may use external object pointer references to the textand graphic objects in the SCCOP of]

clients to

ISO 11783f-6).

The exter

and SCCWS in the object references. The SCMOP includes External Reference NAME Objects (details
[SO 11783-6) to avoid the frequent conimunication of the complete NAME with each change
of a refergnce to an object in an SCCOP. The communication of the SCM to the VT includes the two b

defined in|

object ID

The SCM
the SCD. I

appropria

NOTE 1
references
focuses on

objects invplved in a try€-system.

disabled
ISO 1178

During t}I initial SCM object pool upload to the VT, the External Reference NAME Objects shall

VT1 I oyrz |
I I
(Func. Inst = 0) I_(Func. Inst > 0) |
A _?__
SCMOP SCCOP | SCC UI object pool
SCM user interface including Including text Objects for main user
references to text & graphic & graphic objects interface of SCC
objects in individual SCOPs |
|
1
SCM SCCWS
SCD
With reference information

to text & graphic objects

Figure 1 — User interface communication concept

itialization, the SCM uploads a new or reactivates its previéusloaded object pool to the VT,

Hisplay for instance sequence details (details on the external reference objects are defined

hal object pointer concept is NAME-based tesensure appropriate identification of the SCQ

f the External Reference NAME Object instead (see keys 22 and 25 in Figure 3).

has no means to check for the-object type in the individual object references provided
knows the object IDs only."Therefore, it is the responsibility of the SCC to ensure the usg

Despite the fact thatmultiple SCCs may be included in one SC and each one provides a numbe
to different graphics and textual objects in a structure as shown in Figure A.2, the following exam
y on an SC with'one SCC and two referenced objects to explain the concept applying to all of th

nd“the External Object Pointer object attributes shall be set to the NULL Object Id (

its
in

OP
hre
yte

in
of

Le objects for the graphicaland textual representation. SCMs shall provide provisions to deal
with objedt references rejected-by.the VT.

" of
ple
pse

be
bee

-6-for details).

Figure 2 shows an example of the object hierarchy in the Object Pools loaded into the VT for a simple SCC
and an SCM connected to the VT. Key 31 represents the SCCOP including one text object (key 33) and one
graphic object (key 34) in the VT’s memory. The SCC also loaded its SCD (key 36) into the SCM memory;
while the SCM transferred its default object pool into the VT memory (key 21). In this example, the SCM
includes two external reference pointers in its screen layout (one graphic with key 23 and one text with
key 24), both of which are disabled after start-up.

© ISO 2013 - All rights reserved
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1 21 31
K
¥ ¥
External Reference NAME object 32 3%‘ External Object Definition object
Object ID = 2A16 Ob]'ect ID = 3A16
Option = disabled Option = disabled
NAME 0&1 = NULL NAME 0&1 = NULL
B TObrect ol o 23 Num of Ref objects = 2 37
xternal Object Pointer object v Ref Obj . ID = 3C ¢ | il
ObjectID = 2Big 3
ReT UD]~. ID = 3B16 H — |
External Ref NAME ID = FFFF ¢ I
External Object ID = FFFF ¢ 3% Text object ::
[ Object ID = 3By, 17,
External Object Pointer object ;4 34 38
Object ID = 2C 16 . Graphllc object B |
External Ref NAME ID = FFFF 44 | ObjectID = 3Cys |
External Object ID = FFFF 4
A A
1,4 WA
¥ ¥
2 ' 20 3 '
¥ v z SN v
_ 35 b
| External Reference NAME object | ¥ 0\\
36 6 ~ [N
SCD V4 «
ObjectID = 046 << P
SCD Designator ID = 3B ]
SCD GraphicsID = 3C 16 N
~—

Figure 2 — Initial status of external object pointer — Example

NOTE 2  The keys for Figufes 2 and 3 are listed under Figure 3.

The SCCWS shall validate the NAME of the active SCM followed by an update of the NAME field in its
External Object Definition object (key 32) via Change Attribute command. The activation of the External
Object Definition‘object (Option = enabled; key 32) allows the VT to establish references from the SCMOP
to the defined.réferenced objects (key 37 and 38) in the SCCOP (key 31). Key 39 in Figure 2 ffepresents
thg established reference to the SCMOP.

The SCMshall also validate the NAME of the referenced SCCs followed by an update of the rela

fieldcin“its External Reference NAME object. The activation of the External Reference NAME object
via airge—7 i aird-estabtished e—generatconrectio 0 e OPKey26-in Figure 2

represens the established reference to the SCCOP.

The SCM configures its External Object Pointer objects (key 23 and 24) with the reference data received
in the SCD (key 36). Usually, two Change Attribute commands are needed per External Object Pointer
object; one to set the ID of the External Reference NAME object (key 25) to point to the correct WSOP
and the second to set the External Object ID (key 27 and 28) of the desired object.

Figure 2 shows the established references to a graphic object (e.g. a working set designator icon) and a
text object (e.g. a working set designator) in the SCCOP of the connected SCC. The VT finds the referenced
SCCOP for each External Object Pointer object in the screen layout of the SCM via keys 25 and 26 while
key 39 allows a check if the SCC permitted the SCM to reference its objects. With an established reference
to the SCCOP, the External Object IDs are unambiguously connected to the referenced objects. Keys 27
and 37 and 28 and 38 represent this connection, while going through the External Object Definition

© IS0 2013 - All rights reserved 7
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object (key 32) reflects the additional checking for access permission; only objects listed in the External
Object Definition object may be referenced.

1 21 31
¥
K ™4
> External Reference NAME object }2 3%‘ External Object Definition object
ObjectID = 2A44 ObjectID = 3A4,
Option = enabled Option = enabled
NAME 0&1 = NAME of SCC * NAME 0&1 = NAME of SCM
| i —
: : . 23| 26 39 Num of Ref objects = 2 37
External Object Pointer object ¥ 27,77 »{ Ref Obj . ID = 3C 44 L *—I
ObjeCt ID = 2B16 V. X
\$ ;T — T > RefObj . ID = 3By = =1
External Ref NAME ID = 2A44 7y ly
External Object ID = 3C 4 H—+7 / 3§‘ Text object ::
8/ [ Object ID = 3By, s
External Object Pointer object }4 / 34 38,
Object ID = 2C 16 / a Graphic object |
g Object ID = 36 ¢
7 External Ref NAME ID = 2A+4 / | Obj 1o
25 External Object ID = 3B H_ L/
A A
I/ 4 I/ 5
2 ' 20 3 '
K A 4 ¥ A 4
: 35 Z
| Extternal Reference NAME object |/ \‘(,\
36 6 $
scdb V4 Y )
ObjectID = 046 <€ =P
SCD Designator ID = 3By !
SCD GraphicsID = 3Cq¢ b
NS
Figure 3 — Status of External Object Pointers after initialization — Example
Keys for Figure 2 and Figure 3:
1 VT Oblect Pool volatile memory 3 SCC
2 SCM 31 SCCWS Object Pool
20 SCM volatile memory 32 External Object Definition object defining the
objects which may be referenced by the SCM spe
fied in the NAME 0&1 attributes
21 SCM Object Pool 33 Working Set Designator of SCCWS
22 External Reference NAME object including NAME 34 Working Set Icon of SCCWS
of referenced SCCWS;
one object per referenced SCCWS needed
23 External Object Pointer object to reference a 35 NAME of SCC received through Address Arbitration
graphic object (placeholder in the data mask)
24 External Object Pointer object to reference a text 36 SCD of connected SCCWS
object (placeholder in the data mask)
8 © IS0 2013 - All rights reserved
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Keys for Figure 2 and Figure 3:

25

26

27

:2013(E)

28

In
in
SC

4.3

In
as

Th
the

4.3

In
thd
SC

Th

.3 Working sets with master/member configuration

Virtual reference to External Reference NAME 37 Virtual reference to Working Set Icon that may be
object to identify referenced Object Pool to VT referenced by the SCM

Virtual reference to the SCCOP established by 38 Virtual reference to Working Set Designator that
the enabled External Object Pointer object in the may be referenced by the SCM

SCMOP

Virtual reference to e.g. the Working Set Icon of 39 Virtual reference to the SCMOP established by
SCCWS in SCCOP established by the enabled Exter- the enabled External Object Pointer object in the
Trat Referemnce NAME amdExtermatObject Poimter SCEoP

Virtual reference to e.g. the working set Designa- 4  SCM-VT communication

tor of SCCWS in SCCOP established by the enabled including SCMOP upload and attribute updates

External Reference NAME and External Object
Pointer

5 SCCWS-VT communigation
including SCCOP upload and attribute up

6  SCC-SCM comrhunication
including addresses arbitration for NAM
cation and ‘SCD upload to SCM

system configurations with a working set master and one or more working set members (|
SO 11783-6), the responsibilities for the connection’s from the SCC to the VT and from the
M have to be considered separately.

.1 SCC as working set master

fases where an SCC is the working setimaster, the SCC is responsible for managing the VT g
ivell as the connection to the SCM.

e SCCWS Master NAME field\.in the SCD basic object (defined in A.3) shall be set to thg
SCC itself.

.2 SCC as working.set member

rases where the-SCCis a working set member, the SCC’s working set master is responsible for
VT connection\(its object pool is the SCCOP including graphical and textual objects referen
[ in its SCD)>The SCC is responsible for the connection to the SCM (including the SCD uplod

date

E identifi-

hs defined
SCC to the

onnection

NAME of

managing
ced by the
d).

psentation

b SCG.needs to know the object IDs of graphical representation objects and textual repr

objects.from the working set master’s object pool to reference them in its SCD. The communication of
thi15 information is not subject of this part of ISO 11783. T

The SCCWS Master NAME field in the SCD basic object (defined in A.3) shall be set to the NAME of the

wo

rking set master.

4.4 Sequence management functionality

Sequence management functionality is described as logic entity of software residing in any CF connected
to the ISO 11783 network.

The SCM may limit the access and sequence control data definition uploads of SCCs due to memory
limitations or other restrictions. The SCM shall hold only one SCD per SCC in non-volatile memory.
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Each SCM stores and manages its recorded sequences autonomously. This part of ISO 11783 does not define
a standardized means for transferring sequences from one SCM to other SCMs or to a desktop computer.

4.4.1 Sequence control system operating states

The following clauses define the states reported by the active SCM and SCCs and the transitions between
them. Figure 3 and Figure 4 illustrate the transitions between the different states of the SCM and SCC.

4.4.1.1 SCM operation

SCM and JCS states:
Inactive: This SCM state indicates that the SCM is not participating in the overall SCcomn
munication. This is the default state of an SCM after start-up.
Ready: ready for “Recording” or “Play Back”
Recqrding: actively recording a sequence.
Recqrding state entered if at least one client function could not finish.its execution before
Completion:  the operator stopped the “Recording”; reported starts of'additional functions dre
not allowed in this state and shall be ignored by the SCM.
Play|Back: actively executing a sequence
Abort: state entered and transmitted to all CFs tohalt a “Play Back” phase (see defini
tions in 4.4.3).
The stateg “Ready”, “Recording”, “Recording Completion”, “Play Back” and “Abort” are considered the
active states, where the active SCM controls the SC communication.
The relatipnships between the different states are illustrated in Figure 4.
10 © IS0 2013 - All rights reserved
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SC M Initialization

SC M Inactive

*One Time Send*
SCMasterStatus message (F.2)
SCM state “Initialization”

*One Time Send *
SCMasterStatus message (F.2)

SCM state “Inactive”

SCM _A SCM _B
]
/ *Cont. Send* \
SCMaster Status message (F.2)
SCM state “Active”
SCM Ready
‘ sequence state “Ready “
x 5
SCM _D SCM _H
OR
OR
SCM _1 SCM 1
SCM _C OR - SCM _L 5CM _K
OR SCM _T
SCM _E *
SCM _E *
OR OR
*
SCM _F SCM _F *
|
SCM Recording Completion SCM(Abort
sequence state sequence state
“Recording Completion” “Abort”
SCM _M
OR
SCM _N
OR
SCM _G SCM _R
OR
SCM _P *
v OR \ 4
SCM Recording SCM _F * SCM Play Back
sequence state sequence state
“Recording” “Play Back"” /
Figure 4 — SCM state diagram
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Conditions for state transitions:

SCM_A: |operator Input: “Master ON SCM_K: |“Start Play Back” (e.g. through opera-
tor input)

SCM_B: |operator Input: “Master OFF SCM_L: Normal sequence end

SCM_C: |operator input: “Start Recording” SCM_M: |any SCC sent SCClientAbort message

SCM_D: |operator input: “Stop Recording” AND |SCM_N operator input: “Abort Play Back”
all recorded client functions sent func-
tion execution state as [10 (function
execution compieted) OR 1T (error dur-
ing execution)]

SCM_E *: | operator input: “Cancel Record SCM_P *: |E.7 SCClientExecutionStatus: function
execution state == 11 (erroriduring
execution)

SCM_F *: | E.4 SCExecutionIndication: function SCM_R*: |internal SCM abort etndition (e.g.
execution state == 11 (error during Timeout of any SGC message or SCC
execution) unexpectedly falls back to disabled)

SCM_G: [ operator input: “Stop Recording” AND |SCM_T: All enabled SCCs reflect “Abort” state
at least one recorded client function did to SCM
not send function execution state as [10
(function execution completed) OR 11
(error during execution)]

SCM_H: ([all included client functions sent func-
tion execution state as [10 (function
execution completed) OR 11 (error dur-
ing execution)]

SCM_I:  [internal SCM cancel condition (e.g.

Timeout of any SCC message or SCC
unexpectedly falls back to disabled)

* = optionallrequirement

4.4.1.2 $CC operation

SCC stateq:

Disapled: The SEC is either not ready to execute received client commands based on intef-
nalconditions or settings, or it was commanded to this state by the active SCM to
reduce the complexity of the system configuration and bus load. The active SCM
may command the SCC to be “disabled” if an SCC is not part of the selected SCS|or
if the operator chose the SCC as not being required for a recording phase.

This is the default state of an SCC after start-up

Ready: The SCC is ready to follow the active SCM state or to execute received client com-
mands from the active SCM. On receiving a client command, the SCC shall change
its state to “Play Back”.

Recording: The SCC is ready to send client commands during the recording phase.

Play Back: The SCC is ready to execute client commands received from the active SCM.

Abort: The actual play back phase shall be halted (see definitions in 4.4.3).

The states “Ready”, “Recording”, “Play Back” and “Abort” are considered the enabled SCC states, where

the SCC participates in the SC communication. The states “Ready”,

12

» o«

Recording” and “Play Back” are
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only allowed to be entered on command from the active SCM (see definitions in F.3 or E.6). The “Abort”
state is allowed to be entered on command from the active SCM (see definitions in F.2), via the global
SCClientAbort (see definitions in E.3) from another SCC or by the SCC itself.

While the SCM communicates the “Recording Completion” state, those SCCs having completed their
functions shall fall back to “Ready”; only those still completing a function shall stay in “Recording” until
the function is done. SCCs shall not indicate new function activations while in “Recording Completion”.
The relationships between the different states are illustrated in Figure 5.

K SCC Initialization \ SCC Disabled
*— > *One Time Send* SCC_A—p *Cont. Send * P —
SCClientStatus message (F.3) SCClientStatus message (F.3) set¢_c
K SCC state “Initialization” j SCC state “Disabled” oR
SC¢_D
OR
I SCCLE *
SCC _B OR
SCOL_F *
OR
SC¢_G
*Cont. Send * \
SCClientStatus message (F.3)
SCC state “Enabled”
\ 4
SCC Ready
sequence state
“Ready”
SCC_K SCC_L SC&_L SCC_L SCC_N
OR | OR
SCC_M SCC_O0
SCC Abort
sequence state
“Abort"
SCC_R
SCC Recording OR SCC Play Back
sequence state Scc_s sequence state
K “Recording" SC(():R i+ “Play Back” J
Figure 5 — SCC state diagram
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Conditions for state transitions:

SCC_A: |received SCM state “active” SCC_L: SCM state “Ready”

SCC_B: |SCM sends SCStateCommand “enabled” |SCC_M: SCM state “Recording Completion

AND all function execution of this SCC
completed

SCC_C: |SCM sends SCStateCommand “disabled” |SCC_N: SCM state “Play Back”

SCC_D: |Timeout for SCMasterStatus message |SCC_O: receiving SCMasterExecutionCom-
mand

SCC_E Operator set SCC to not take partin SC |SCC_R: SCM state “Abort”
system communication

SCC_F *: | Critical internal SCC conditions SCC_S: any SCC send SCClientAbort

SCC_G: [SCM sends NACK for any SCC message |SCC_T*: |internal condition to abort SCS

SCC_K: [ SCM state “Recording”

* = optionallrequirement

4.4.2 Injtialization

At start-up of the system, the SCMs and SCCs identify themselves as independent units and participa
on the ISO| 11783 network (see definitions of ISO 11783-5 for address.claiming process).

By default, all SCMs shall start inactive and all SCCs shall start disabled. Both, SCMs and SCCs, sh
indicate their start-up by sending a status message (see definitions in F.2 and F.3) with the sending st
set to initfialization. This allows, for instance, the other participants in the communication to det]
unexpectgd resets. For more details on SC initializationtefer to Figure 6, Figure 7 and Figure 8.

4.4.2.1 $CM initialization

a) The SCM shall identify itself to the VT with the function instance 0 and upload its object pool.
default, all external object pointers are-inactive (parameters set to FFFF16 — see definitiong
[SO 11783-6 for details).

hts

all
hte
ect

By

in

b) All SQMs shall stay inactive until)the operator activates one using its user interface. The operafor

shall be able to change the active SCM at any time (see definitions in 4.4.4.1).

c¢) The gelected SCM shallZannounce its activation and start-up by sending continuously
SCMasgterStatus message (see definitions in F.2) indicating its active SCM state and the appropri
sequepce state.

d) After fts start<ap,'the active SCM shall delete all loaded SCD information from volatile memory 4
shall NACK all*incoming SCClientStatus messages (see definitions of F.3) other than the start
indicdtion (See definitions of F.3 SCClientStatus messages byte 2) until an SCC indicates its start

he
hte

nd
up
up.

aaal:

performed a quick reset within the interval of the SCMasterStatus message.

as

e) Upon receiving the SCDActivationCommand (see definitions of D.8) the SCM shall start parsing the
SCD. The SCM indicates its parsing activity in its SCMasterStatus message (see definitions in F.2).

4.4.2.2 SCCinitialization

a) Afterreceivingan SCMasterStatus message (see definitions in F.2) from an active SCM, the SCCs shall

begin sending continuously their SCClientStatus messages (see definitions in F.3) with the state

set

to disabled. An SCC is only allowed to change its state to enabled if the active SCM commands the
SCC to be enabled (see definitions in 4.4.3). The first SCClientStatus message (see definitions in F.3)

shall indicate the client initialization (see definitions in F.3, byte 2).
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[f the SCC starts up faster than the SCM, it shall wait for the SCMasterStatus message before it starts
to send its own SCClientStatus message to indicate its initialization.

The SCC shall start its initialization by requesting the capabilities of the active SCM (see definitions
in C.2 and C.3) to ensure that the version of the supported standard of the SCM and the SCC match;
additionally, it shall be ensured that the object pool of the SCC fulfils the SCM requirements in respect
of size of graphic objects (see definitions in C.3, byte 3 and 4) or font definitions (see definitions in
C.3, byte 5 to 10) to avoid that important information gets clipped by the VT in case the objects are

larger than defined.

The SCC’s v\mrking set master shall identify itself to the VT with the function instance 0

nd query

this VT for its capabilities such as colour versus monochrome or language settings, adapt

pool accordingly (see definitions in ISO 11783-6) and upload it to the VT. If the SGE's'W|
master does not provide its own user interface via this VT, it shall as a minimum tipload
to provide the textual and graphical objects for the SCMOP.

The SCCs next step is to check if its SCD is available in the SCM (see definitign's in D.2 and
SCM shall use the NAME Mask information provided in the SCD basic objects (see definiti
to identify if the available SCD matches the requesting SCC (see definitions in A.3).

If there is an SCD matching the NAME information available in‘the SCM, the SCC shall

its object
orking set
the SCCOP

[ D.3). The
nsin A.3)

check the

version response (e.g. SW updates on the SCC may make thé.stored SCD invalid) angl machine

configuration reflected by the SCD to ensure that the SCD represents the client function
at the SCC (see definitions in A.3, D.4 and D.5).

The content of the version label and configuration labelis proprietary to the manufacturer

If the SCC finds a matching version of its SCD in the non-volatile memory or if the SCC has
its SCD, the SCC shall send an SCMasterMemoryRequest (see definitions in C.4) indicating
its SCD to be loaded or uploaded. The SCM shall respond with the SCMasterMemoryResj

b available

of the SCC.

to upload
the size of
bonse (see

definitions in C.5) including a status indication if the SCC can start the upload of the SCD by sending

an SCDTransfer (see definitions in D.6)or send the SCDLoadCommand (see definitions

n D.14) to

load the SCD in volatile memory.

match the
If the SCC
M is ready
using the
to upload

1) If no SCD is available or the version and/or configuration stored in the SCM do not
data available from the,SCC, the SCC shall upload a valid SCD (see definitions in A.3)
receives an SCMasterMemoryResponse (see definitions in C.5) indicating that the SC
to receive or loadcthe’SCD (status code 0014), the SCC shall start uploading its SCD
SCDTransfer (seedefinitions in D.6). If the status code is 0116, the SCC is not permitted

its SCD. The Handling of this situation is proprietary to the SCC design.

The SCM(shall respond with the SCDTransferResponse (see definitions in D.7) indicating the
successr failure of the SCD transfer.
2)

Ifavalid SCD is identified in the non-volatile memory of the SCM, the SCC may decide fo use that

SED. Once the SCC receives an SCMasterMemoryResponse (see definitions in C.5) [indicating

that the SCM is ready to recelve or load the SCD (status code 0016) the SCC shal send an
A : 3 e rto volatile

memory to make it avallable for the use by the SCM.

The SCM shall respond with the SCDLoadResponse (see definitions in D.15) indicating the
success or failure of loading the SCD.

After successfully transmitting or loading an SCD, the SCC shall activate the SCD (see definitions
in D.8). This initiates the parsing for SCD integrity in the SCM. The SCC shall wait for positive
feedback (see definitions in D.9) before it is allowed to continue the SC communication other than
the SCClientStatus message (see definitions in F.3) communication.

To avoid uploading the SCD at each start-up, the SCC may initiate the storing of the successfully
parsed SCD in the non-volatile memory of the SCM by sending the SCDStoreCommand (see definitions
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in D.12). The handling of a possible negative response in the SCDStoreCommandResponse (see
definitions in D.13) is up to the design of the SCC.

i) After successful completion of the initialization process, the SCC shall continue SC communications
specified in the following clauses; however, it shall remain in the disabled state until the active SCM
commands it to be enabled (see definitions in E.2).

i) Whenever an SCC receives a NACK of its status message, it shall return to the disabled state and may
reinitialize the connection with the SCM.

VT Network SCC ==
SCM Networ .
Function Instance 0 Broadcast working set
master
Address Claim g Address Claim

VT initialization and address
claim procedure completed

SCMasterStatus message(once) (F.2)

__Establish connection to VT
¢

SCM state “Initiating SCM status message”

SCM
| Load SCM OP
N e - |
;7777 777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777777 l
! . Establisihcofinection to VT |
! Stajrt up for all < |
i scc i
| < Load SCC OP !
| i |
v - NS o
Operator activates > Active SCM starts SCMasterStatus message
SCM of choice SCMasterStatus message (cont .) (F.2)
—_ _(ont)(F2) _ |

SCM state “active”
sequence state “Ready”

Figure 6 — Initialization message flow diagram for SCC as working set master

Working set ==
VT Network g SC :
. SCM master of Working s¢t
Function|Instance 0 Broadcast
SCC member
Address Claim g P Address Claim
VT initialization and address <t Address Claim
claim procedure completed

5 e [

|
i Establish connection to VT SCMasterStatus message (once ) (F.2) »l
i Start up for all < SCM state “Initiating SCM status message” i
| SCM | Load SCMOP 1
R | oy S |
[ | P [
| - Establish connection to VT |
| Start up for all| | |
| scc ;
| < Load SCC OP !
e I e O — a

Operator activates y Active SCM starts SCMasterStat ) (F2
A > asterStatus message (cont.) (F.
SCM of choice SCMasterStatus message(cont .) (F.2) " ge ) (F.2)
SCMstate ‘acuve’ o} T~ T~ | T ——— —>
sequence state “Ready”

Figure 7 — Initialization message flow diagram for SCC as working set member
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VT Network
, SCM SCC
Function Instance 0 Broadcast
Active SCM starts
SCMasterStatus message (cont.) (F.2) SCMasterStatus message (cont.) (F.2)
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|
|
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Figure 8 — Initialization message flow diagram

4.4.3 SCM/SCC state behaviour

The active SCM controls the state of the system. The SCM shall transmit its actual sequence state
(“Ready”, “Recording”, “Recording Completion”, “Play Back” or “Abort”) to the ISO 11783 network in the

© IS0 2013 - All rights reserved
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SCMasterStatus message (see definitions in F.2). The enabled SCCs shall transmit in their SCClientStatus
message (see definitions in F.3) one of the following:

“Abort” if SCC needs to halt the play back phase;

— “Recording” if the SCC has not completed its function execution and the SCM state is "Recording
Completion”;

— "Ready” if the SCC completed its function execution and the SCM state is “Recording completion”;

— the same sequence state that is transmitted in the SCMasterStatus message (see definitions in F.2)
in all pther cases, even when one or multiple client functions are raulty.

During the states "Recording”, "Recording Completion”, "Play Back” and "Abort”, the SCM shall send the
number of the selected sequence in its SCMasterStatus message (see definitions in F.2). The séquefce
numbers gent by the SCM and SCC shall be used for diagnostic purposes (i.e. to detect that'SCM and §CC
are out of fynch) and the reaction is proprietary to the SCM or SCC. In the majority of cases, the sequence
number trjansmitted by the SCM and SCC will be identical.

The activg SCM shall only store client commands of enabled SCCs reflecting the-recording state in their
SCClientSfatus message (see definitions in F.3). The state behaviour for the "Reeording” and "Recordjng
Completign” phase is described in 4.4.5.2.

The activg SCM shall not send client commands to SCCs unless “Play Bagk” or “Ready” state are indicafed
in their S(ClientStatus messages (see definitions in F.3). The state/behaviour for the play back phasg is
described|in 4.4.7.

The activg SCM shall only accept SCClientAbort (see definitions in E.3) during "Play Back” state. The
state behdviour for a halted play back is specified in 4.4.7.3¢

At selectign of a sequence, the active SCM may command the state of all participating SCCs to become
enabled and the state of all other SCCs present to become disabled (see definitions in Figure 9) priog to
starting the play back phase. The enabling may alse’be done once after loading a set of sequences, where
the SCM may enable all SCCs involved in this set:
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VT
' SCM Network SCC
Function Instance 0 Broadcast

SCMasterStatus message (cont .) (F.2) SCMasterStatus message (cont .) (F.2)
»

SCM state “active”

SCClientStatus message (cont.) (F.3)
SCC state “disabled”

- SCStateCommand (E.2)

commanded SCC state “enabled”
reason indication “Status changed on operator command"”
-] _.

SCStateCommand (E.2)

commanded SCC state “enabled”
SCM initiated reason indication “SCC js part of selected SCS"

SCClientStatysimessage (cont.) (F.3)
SCC state “enabled”

> SCStateCommand (E.2)

commanded SCC state *disabled”
reason indication “Status changed.en 6perator command”

|

SCStateCommand (E.2) !

SCM initiated comfnanded SCC state “disabled” |
|

|

|

reasonfindi¢ation “SCC not part of selected SCS*

SCClientStatus message (cont.) (¥.3)
- I SCC state “disabled”

Figure 9 — State command message flow diagram

4.4.4 Shutdown

An|SCM shall provide a means to hejdisabled by the operator. The SCCs may provide a megns for the
ope¢rator to select if the SCC shall no longer take part in the SC communication. This subclausg describes
thg requirements for a graceful:shutdown of an SCM or SCC.

4.4.4.1 SCM shutdown
For deactivation, tHe-SCM shall be in its "Ready” state.

To factivate anothier SCM, the operator shall deactivate the active SCM before activating the new one. If
the¢ operatortries to activate an SCM while another SCM is still active, the currently inactive|SCM shall
infprm the-eperator about first deselecting the still active SCM.

Aft
sta a At —
enabled SCCs (see definitions in E.2).

e "Ready”
disable the

erreceiving the o

After all SCCsreflect the disabled SCC state, the SCM shall indicate its inactive state in its SCMasterStatus
message (see definitions in F.2) before it stops sending its status message. For SCCs not accepting the
disable command, refer to 4.5.3.5. This allows the active SCM to become inactive and one other available
SCM to be activated by the operator. However, if the SCMs miss this one announcement, the timeout of
the SCMasterStatus message (see definitions in F.2) shall occur before assuming that the previous active
SCM has been deactivated.

Deactivated SCMs shall not send further SCMasterStatus messages (see definitions in F.2).

Disabled SCCs shall not initiate warnings to the operator on timeouts of the SCMasterStatus message
(see definitions in F.2), but shall interpret the disappearing SCMasterStatus message (see definitions
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in F.2) as a graceful shutdown. Accordingly, the SCCs shall stop their own SCClientStatus message (see
definitions in F.3) until an SCM initiates a new SC communication.

4.4.4.2 SCCshutdown

An SCC may provide a means (e.g. VT screen, proprietary screen, dedicated button, etc.) to disable the
SCC, for example, to take the SCC out of the ongoing SC communication. To avoid unnecessary warnings
when the operator disables the SCC, the SCC shall first set its state in its status message to disabled (see
definitionsin F.3 SCClientStatus message byte 2) to inform the active SCM accordingly. The SCClientStatus
message (see definitions in F.3) shall be continued until receiving the first NACK of this message to avoid
SCClientSfatus message (se€ definitions in F.3]) timeouts (See definitions in 4.5.3.6].

4.4.5 Sequence setup

The SCM ghall provide at minimum one method to define a sequence based on the SCD“informatjon
available from the connected SCCs.

EXAMPLE [l A manual sequence definition by the operator (EDIT)

EXAMPLE P A recording phase where the operator commands are recorded by the-SCM (RECORDING) while
the operatgr activates each desired function manually.

The SCM rhay provide a means to the operator to enable/disable SCCs to-take part in the sequence sefup
(in particylar to reduce the complexity of the system during manual‘séquence definition).

The SCM shall ensure the use of a unique sequence number for.all sequences which may be activated
during anfoperation, to ensure the proper system status identification.

EXAMPLE B  The SCM provides 4 inputs to activate 4 individual' sequences for specific operations in a field; this
SCM shall gssign a unique sequence number to the individualsequences assigned to these inputs.

4.4.5.1 $equence control sequence
An SCS shall consist of
— the NAMEs, SCD Version Labels, and SCD Configuration Labels of all SCCs involved in the SCS

— the SCC reference, SCC functien_ID, state ID, trigger point, and function value (see definitionq in
4.4.8)|for each step of the SCS:

4.4.5.2 $equence recording

If the SCM provides thepossibility for the operator to record a sequence, the SCM shall provide|an
appropriate way testart and stop recording.

During nofmal §peration, the operator may choose to record a new sequence or to rerecord a previous gne.

The SCM ik only allowed to enter the “Recording” state when all enabled SCCs are present and indichte
in their SCClientStatus message (see definitions in F.3) that they are “Ready”.

The start of the recording phase is indicated by the SCM by changing its state to "Recording” in the
SCMasterStatus message (see definitions in F.2). The SCCs shall follow the SCM state immediately, even
when the ClientFunctionErrorState of the SCClientStatus message (see definitionsin F.3) indicates errors
in one or more client function. There shall only be a single SCS and recording phase active at a given time.

The SCM shall only record client functions of enabled SCCs reflecting the "Recording” state in their
status message. In case an SCC does not follow the SCM state within the timeout defined in Annex F.3 the
SCM shall take the action specified in 4.5.3.4.

Therecorded client functions are typically aresponse to an operator action during recording; the operator
manually activates the client function that triggers an SCExecutionIndication (see definitions in E.4) from
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the SCC to the SCM. SCCs shall not send SCExecutionIndication (see definitions in E.4) for faulty functions.
The SCC may choose to not report a client command in response to every operator action, e.g. due to a
condition that temporarily or permanently prevents the function from responding to the operator input.
In some cases, the SCC may also choose to report client commands of steps that are a result of indirect
operator action. For example, a single operator action during the recording phase may cause a sprayer
to both raise the boom and shut off flow. In this case, the implement may report this as two separate
client commands to the SCM or as a single composite client command. The SCC would not typically report
commands that are a result of an action/command from another system such as a Task Controller.
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e SCM shall record the related trigger whenever an SCC reports the start of the function exg
ient function (see details in E.4).

e function value shall be recorded when the SCC indicates the completion of the‘function
e details in E.4).

lient function shall only be saved in the SCS if the SCM receives both indidations for ‘function|
rted’ and ‘function execution completed’.

each function activation, the SCC shall send an SCExecutionIndication (see definitions i
ent command to the SCM, including the function ID, state ID and-function value of the clien
be recorded. The TAN of this initial client command of a client function shall be the previ

SCC increased by one.

b SCC shall repeat every SCExecutionlndication (see-definitions in E.4) with the same
D ms interval until the SCM changes back to "Ready” state, or until a timeout (see definitig
lintil the SCM acknowledges the client command by sending an SCExecutionIndicationRes
initions in E.5).

ure 10 illustrates the message process during a sequence recording.

b SCC client command may be one _of the following:
Combined Start and Complete client command

The SCC client command shall have the function execution state set to 00 ( = function
started and completed simultaneously) when the client function is started and simu
completed again (efg.)short trigger to switch something on that runs continuously afterw

Individual Startahd Complete response

The SCExec@tionIndication (see definitions in E.4) shall have the function execution stat
( = funetion execution started) when the started function continues to run for a certain t
hydraulic cylinder moves for a certain time).

When the execution of the client function is completed (e.g. the hydraulic cylinder reached

ing” state.

cution for

execution

execution

n E4) as a
t function
pus one of

TAN on a
ns in F.2),
bonse (see

execution
taneously
ards).

b setto 01
ime (e.g. a

| its target

"""""" finitions in
E.4) with the same content and TAN as above, but the function execution state set to 10 ( = function
execution completed). This second indication may contain a process variable in the function value

to be stored with the command in the sequence.

Individual Start and Complete but with error in-between

This scenario starts as (b) with the SCExecutionIndication (see definitions in E.4) indicating the
start of the execution but with an error in the client function before it may be completed. In this
case the SCC shall send the second SCExecutionIndication (see definitions in E.4) with the function
execution state set to 11 ( = error during execution) to indicate the error condition and the same
TAN as in the first client command. The SCC shall not send an additional SCExecutionIndication (see
definitions in E.4) to indicate that the function execution completed.
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d)

If there is a faulty function, the SCC shall indicate this error also in its SCClientStatus message (see
definitionsin F.3).Ifthe ClientFunctionErrorState (see definitionsin F.3 SCClientStatus message byte
5) is set to 0316 (required operator confirmation), the SCM shall request more detailed information
with the SCClientFunctionErrorRequest (see definitions in E.9) and shall inform the operator about
the faulty client functions indicated in the SCClientFunctionErrorResponse (see definitions in E.10
function error structure byte b bit 8). If operator confirmation is not required, the SCM may request
more detailed information while it is up to the SCM to either ignore the faulty client function and to
continue the recording phase or to cancel the whole activity to allow the operator to fix the issue.

Individual Start and Complete but with operator activation of same client function in-between

This 4cenario starts as (b) with the SCExecutionIndication (see definitions in E.4) indicating,the
start pf the execution but with an operator activation of the same client function before itmay|be
completed. In this case the SCC shall send the second SCExecutionIndication (see definitions’in H.4)
with the same TAN as before but indicating the completed function execution.

After |[sending the second SCExecutionIndication (see definitions in E.4) for the-first operaftor
activdtion, the SCC shall immediately send another SCExecutionIndication (see definitions in H.4)
using|the previous TAN incremented by one and function execution state indication dependant/on
the cdse description (a) - (c).

Start pf an function while the previous one is not completed

It is fdasible that the next function has to be activated while the previous one of the same SCC is hot
yet completed (e.g. hitch is still in the process to go down whilethe PTO is activated when reachjng
a certpin hitch height). The individual TANs for the two functions allow a clear identification of the
commjands and their related responses.

On receiping an SCExecutionlndication (see definitions in E.4), the SCM shall send [an

SCExecutipnIndicationResponse (see definitions in E.5):with the following information:

the dame function ID, state ID, functiom execution state and TAN as received in the
SCExgcutionIndication (see definitions in E:4)

indicqtion in byte 4 if the client command was recorded or the reason why the client command was
discarded. The SCC of the discarded function may inform the operator that the client command sgnt
was djiscarded by the SCM.

During refording, the reception of-SCClientStatus messages (see definitions in F.3) of all enabled S(Cs
shall be v4lidated by the SCM.and as soon as the state of an SCC falls back to disabled (see definition§ in
4.5.3.6), of any SCC messageéis‘timed out (see definitions in Annex B), the complete sequence recordjng
shall be cpncelled by thenSCM (see definitions in 4.5.2). The SCM communicates the cancelation|by

changing {ts state to “Ready”.

The SCM ghall provide a means for the operator to stop the recording phase. When the SCM stops the

recording[phase;it shall take one of the following actions:

if the| SCM is still waiting for some function execution complete indications it shall enter the
"Recording Completion” state. Once they are all received the SCM shall enter the "Ready” state;

otherwise, the SCM shall immediately enter the "Ready” state which shall be reflected by the
SCCs immediately.

SCCs receiving the SCM state "Recording Completion” shall take one of the following actions:

22

ifall client functions of this SCC completed their execution and sent the function execution completed
indication the SCC shall enter the "Ready” state;

otherwise, the SCC shall stay in the "Recording” state, finish the ongoing client function execution,
send the function execution completed indication and as soon as the SCC completes all its client
functions it shall enter the "Ready” state. While finishing the “Recording” state the SCC is not
permitted to indicate new client commands.
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If and how recorded or manually defined sequences are stored in non-volatile memory is up to the
design of the SCM. The SCM may cancel the recording phase by directly entering the "Ready” state which
accordingly shall be reflected by the enabled SCCs. However, an SCC may continue to perform its client
functions, since they are not activated by the sequence control system but by the operator.

If not all SCCs follow to the "Ready” state, the SCM shall behave as defined in 4.5 (see 4.5.3.4).
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VT
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Recording 1s only allowed 1f all SCC send “ready” in their SCClientStatus|message
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Figure 10 — Recording message flow diagram

4.4.5.3 Manual sequence edit

“Manual Edit” allows the operator to manually change an already available sequence or to define a new
sequence without performing the client functions in the recording mode.
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If the SCM provides the possibility for the operator to setup a sequence via "Manual Edit”, this shall be
an internal state of the SCM and shall not be indicated to the SCCs. The global system state provided by
the SCM shall be "Ready” with the Sequence number set to FFyg.

In “Manual Edit”, the SCM shall provide the client functions, associated function states from the enabled
SCCs, a function value according to the presentation settings defined in the SCD function object (see
definitions in A.4) and the available trigger method for each function in its edit screens (see definitions
in Annex A).

“Manual Edit” shall provide a means to the operator to set the information defined in 4.4.5.1 for each
step of the SCS

Ifa functitlm value is defined by the SCC to not be changeable by the operator (see definitions in A'4); the
function vjalue shall be

— set to[FFFFFFFF16 when a new step is created, and

— presefved when an existing step is edited.

4.4.6 Sequence validation

The activg SCM shall validate the selected sequence, or set of sequences in the'SC system before allowjng
the play back of this sequence(s) for the following cases:

— after load of previously stored sequence(s);

— on tirleout of any SCClientStatus message (see definitionstin¥.3);

— after fompletion of manual sequence definition or editing;

— after finexpected state change of any SCC (see definitions in F.3 byte 2);
— after yny SCD upload.

The SCM phall check the availability of thesinvolved SCCs and their SCDs. The SCM may inform the
operator gdnd shall not allow the play back bf a sequence that does not meet the following validatjon
requiremgnts.

— The 6@bit NAMESs of the connected SCCs and their working set masters listed within the SCD magch
thoselstored with the selected sequence. The SCC NAME Mask shall be applied to this comparisor} as
described in A.3 SCD basic.object.

— The SED version labeland SCD Configuration Label match those stored with the selected sequerjce.
— All functions of the'selected sequence are contained in the loaded SCDs.

The SCM shall allow the operator to make the appropriate changes to the SCS to meet the validatjon
requiremgnts:

After a successful validation, the SCM may ensure that all participating SCCs in the selected sequence(s)
are enabled and the SCM may disable all other SCCs by sending SCStateCommand (see definitions in E.2)
to the individual SCCs.

4.4.7 Sequence play back

4.4.7.1 General

The SCM may provide a means to select and load a previously stored sequence(s) (see definitions in
4.4.9). The SCM shall validate the selected sequence(s) (see definitions in 4.4.6); otherwise, the operator
needs to record or manually define a sequence to be used.
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The activation of the sequence play back is proprietary to the active SCM. It may provide multiple inputs
like softkeys on a VT, Auxiliary Inputs (see detailed definitions in ISO 11783-6) and/or dedicated buttons
in the operator’s vicinity.

An SCS needs to be successfully validated (see definitions in 4.4.6) before the SCM is allowed to play
the sequence back. If the sequence validation failed due to for example an SCC being included in the
sequence but not present on the ISO 11783 network, the SCM may provide a proprietary means to the
operator to take an appropriate action for getting the sequence valid for example by removing client
functions from the SCS.

e selected
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The SCM indicates the start of the play back phase by setting its state’to "Play Back” in the SCMagterStatus
megssage (see definitions in F.2). The enabled SCCs shall follow the SCM state to "Play Back” in their
SCClientStatus message (see definitions in F.3). However, the SCM may send client commanfls even to
SCCs that are still reporting the "Ready” state to ensure.an’'immediate start of the "Play BacK". The SCC
mipsing the SCM state change and receiving the first¢lient command shall interpret this command as
thg trigger to change its status to "Play Back” staté®efore executing the client command. Ar} SCC shall
alvyays follow the latest received command of thesSCM. If an SCC does not follow the SCM state within the
timeout defined in Annex F.3, the SCM shall act‘as specified in 4.5.3.4.

Tolensure that the SCM and SCC do not get-out of synch during the different stages of a client function
ex¢cution, the following rules shall apply-each time a trigger event stored in the executed SCS|is reached
for]execution of the next client function listed in the replayed sequence:

— | The SCM shall send an SCMasterExecutionCommand (see definitions in E.6) to the clierft function
owning SCC, including the function ID, state ID and function value of the client funcfion to be
executed. The TAN of thjs initial execution command for a client function shall be the pr¢vious one
of the SCM increased by one.

— | The SCM shall tepeat the SCMasterExecutionCommand (see definitions in E.6) with the pame TAN
on a 100ms-interval until the SCC replies with the SCClientExecutionStatus (see definiti¢ns in E.7)
or until a¢imeout.

— | The S€Eshallrespond on every command of an SCM with an SCClientExecutionStatus (see definitions
in E 7), including the function ID, state ID and sequence number received by the SCM qnd repeat

untll the SCC reaches a condition requlrmg an abort of the execution (see def1n1t10ns in 4.4.7.3), or
until the SCM acknowledges the response by sending an SCClientExecutionAcknowledgement (see
definitions in E.8).

— The SCM shall respond to every SCClientExecutionStatus (see definitions in E.7) with an
SCClientExecutionAcknowledgement (see definitions in E.8) with the same function ID, state ID and
function execution state as in the related SCClientExecutionStatus (see definitions in E.7), and with
the TAN as in the related SCMasterExecutionCommand (see definitions in E.6).

Figure 11 illustrates the message process during a sequence play back.
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4.4.7.2 SCClientExecutionStatus

The SCClientExecutionStatus (see definitions in E.7) may be one out of the following:

a) Comb

ined Start and Complete

The SCC reply shall have the function execution state set to 00 ( = function execution started and
completed simultaneously) when the client function is started and simultaneously completed again
(e.g. short trigger to switch a function on that operates continuously after the command; means the
operator interaction is a momentary button press). The TAN of this reply is the same as used by the
SCM in the SCMasterExecutionCommand (see definitions in E.6).

b) Indivildual Start and Complete

The SICC reply shall have the function execution state set to 01 ( = function execution'$tart

when
move
SCMa

When|the execution of the client function is complete, the SCC shall indicate-this by sending anot
SCCligntExecutionStatus (see definitions in E.7) with the same content-ds above, but with
funct];)n execution state set to 10 ( = function execution completed).

c) Indivi

This gcenario starts as (b) with the SCC reply indicating the<start of the execution but with

error

SCCligntExecutionStatus (see definitions in E.7) with thefuhction execution state setto 11 (=er

durin

relateld SCMasterExecutionCommand (see definitions in E.6). The SCC shall not send an additio
SCCligntExecutionStatus (see definitions in E.7) indicating that the function execution is complef]

d) Execution Command for a faulty client function

If the

SCM.
defini
E.7)i

If an
shall
execu
10=f

After

idual Start and Cemplete but with overlapped Command for the same client function

the function started continues to run for a certain amount of time (e.g. a hydraulic cylin
5 for a certain amount of time). The TAN of this reply is the same as usediin the rela
sterExecutionCommand (see definitions in E.6).

ual Start and Complete but with error in-between

in the client function before it can be completed. In.this case, the SCC shall send the secq

b execution) to indicate the error condition. TheTAN of this reply is the same as used in

SCC cannot execute a commandeéd client function due to an error in the function or
or input, the SCC shall report the reason as an Error Code in the SCClientExecutionSta
finitions in E.7) with the funection execution state set to 11 ( = error during execution) to
he TAN of this reply is thé same as that used in the related SCMasterExecutionCommand (
ions in E.6). The SCC shall not send an additional SCClientExecutionStatus (see definition;
dicating that the furction execution completed.

bCC receives'a execution command for the same client function it is still executing, the §
first send“one SCClientExecutionStatus (see definitions in E.7) using the TAN of the fj
fion command and indicating the completion of this function (function execution state set
inction execution completed).
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out a second SCClientExecutionStatus (see definitions in E.7) using the TAN of the second
SCMasterExecutionCommand (see definitions in E.6) and the function execution state indication
dependant on the case description (a) - (d).

Wheneveraclientfunctionisfaulty,theSCCshallindicatethisinthe SCClientStatusmessage (seedefinitions
in F.3) in addition to the SCClientExecutionStatus (see definitions in E.7). If the ClientFunctionErrorState
(see definitions in F.3 byte 5) is set to 031¢ (required operator confirmation), the SCM shall request more
detailed information with the SCClientFunctionErrorRequest (see definitions in E.9) and shall inform
the operator about the faulty client functions indicated in the SCClientFunctionErrorResponse (see
definitions in E.10, byte b bit 8). If operator confirmation is not required, the SCM may request more
detailed information; it is up to the SCM to either ignore the faulty client function and to continue the
play back phase or to halt the whole activity by changing its state to "Abort” (see definitions in 4.4.7.3).
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If the SCM does not receive a response message with the right TAN, client function ID and state ID within
the timeout, the SCM (see definitions in E.1) shall halt the "Play Back”.

During play back, the reception of SCClientStatus messages (see definitions in F.3) of all enabled SCCs
shall be validated by the SCM and as soon as the state of an SCC falls back to disabled, or any SCC message
is timed out (see definitions in F.3), the complete sequence play back shall be halted by the SCM (see
definitions in 4.5.2 and 4.4.7.3).

Any operator activation of client functions during play back shall be indicated to the SCM via the
SCExecutionIndication (see definitions in E.4) by setting the function execution state to 11 ( = error

du
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.4) during play back with regards to the need to halt the play back phase or to infopm th
not with regards to the message communication.

b SCC shall repeat its SCExecutionIndication (see definitions in E.4) on a 100Mms-interval unt

client command by sending an SCExecutionIndicationResponse (see definitions in E.5

lay back normally ends with the indication of the completion f the last function execu]
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Figure 11 — Play back message flow diagram

4.4.7.3 Abort playback

The activgd SCM'shall provide a means for an operator to halt the “Play Back”. If internal conditions ocfur
during “Pllay:Back” requiring an “Abort”, the SCM may initiate an “Abort” without operator input. Iffan
SCC has tokattthe-ongoingplaybackphaseitshallsendtheglobal SCEHentAbort{seedefinitionsint.3)
until it receives the “Abort” state from the active SCM and the SCC shall report the "Abort” to the active
SCM with the "Abort” state in its SCClientStatus message (see definitions in F.3). Only during "Play Back”
shall the active SCM immediately change the system state to “Abort” upon receiving an SCClientAbort
(see definitions in E.3) from any enabled SCC or recognizing that an SCC transmits the "Abort” state. If
the active SCM needs to halt the actual play back phase itself, it shall enter the "Abort” state that shall be
reflected by the SCCs immediately. During the "Abort” state, the SCCs are responsible for commanding
any client function(s) which were commanded by the SCM in the current sequence into a safe state
defined by the SCC. SCC functions not being commanded by the SCM shall not be affected by the SCM
halt. In the case of an "Abort”, the SCM may notify the operator accordingly.

After the SCM receives the "Abort” state from all enabled SCCs, it shall go back to the "Ready” state and
this shall be reflected in the SCClientStatus message (see definitions in F.3) by the SCCs accordingly.
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Figure 12 illustrates the message process for halting play back.

Network
Broadcast

SCM OR SCC can abort the play back

(optional )
SCMasterStatus message (cont .) (F.2) SCClientAbort(E.3)
sequence state “Abort” g sequence number
sequence number “selected sequence number* error code
In:szi[all: active SC i i
The active SCM and ALL enabled SCC shall reflect the “Abort*“-state
SCMasterStatus message (cont .) (F.2) SCMasterStatus message (cont),(F.p)
P —————— — — =\ — — >

sequence state “Abort”
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I

If the SCM recived the “Abort” state from all enabled
SCCs it shall change his sequence state back to “Ready*

SCMasterStatus message (cont ) (F.2) SEMasterStatus message  (cont .)|(F.2)

sequence state “Ready”

SCClientStatus message (cont.) (F.3)

<
<
sequence state “Ready”

Figure 12 — Abort message flow diagram

4.4.8 Function value

Ea¢h step in an SCS can have a function value associated. The intention of this process vaijiable is to
allpw the SCC to store specific settings or process parameters with each function execution sfored in an
SC$. The function value will be sent back to the SCC with each command to perform the fundtion again
duting play back. The meaning of this4 byte process variable is proprietary to the function oyning SCC.

The function value is usuallyssent by the SCC with the SCExecutionIndication (see definitigns in E.4)
indicating the state “functién) execution completed” during recording or is manually defirfed by the
operator in edit mode. If an’ SCC only indicates the start of client function activation, it shpll set the
funiction value to FFFEEEFF16. The SCC defines in its SCD function object (see definitions in A.4) if and
ho the function valuie-is displayed on the screens of the SCM.

The function value‘shall be stored together with the trigger timing and ID of each individual $tep in the
SC$. During play back, the function value shall be sent back to the SCC as part of the function|execution
command (see definitions in E.6). The SCM shall allow the activation of a particular client functign multiple
tinjes independent of each other within one or multiple sequences (e.g. the full hitch height may be reached
in 1nultiple steps within one sequence and the SCM shall treat each step individually in its sequence).

EXAMPLE During “Recording”, the operator lifts the 3-point-hitch to a certain position. The affected SCC
indicates the start of the operator input with the SCExecutionIndication (see definitions in E.4) to the SCM. When
the hitch reaches the intended position, the operator stops the hitch movement and the SCC indicates the “function
execution completion” including the reached position as function value to the SCM who stores the value with this
function in the SCS (see details in SCExecutionIndication in E.4).

During “Play Back”, the SCM sends this function value as part of the SCMasterExecutionCommand (see definitions
in E.6) back to the SCC. This allows the SCC to perform the function in the same manner as the operator has done
during recording and stop at the very same hitch position.
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4.4.9 Sequence management

This subclause specifies the management process to handle recorded sequences to be supported by the
SCM. The menu of the SCM may provide a means by utilizing the user interface capabilities to review,
load or replace stored sequences. It is proprietary to the SCM to allow the operator to review, save, load
or replace stored sequences and link the sequences to an input for activation of a play back phase.

4.4.9.1 Sequence storage

The SCM may storea smgle sequence oraset ofsequences (e.g. one for enterlng the headland and one for
leaving info
recorded $equences shall take approprlate measures to allow for a sequence data 1ntegr1ty check W
the sequence is loaded at a later time (i.e. store a checksum together with the sequence data).

4.4.9.2 $equence loading

An SCM providing a means to store recorded sequences shall provide a means to loadthose sequenfes
again. Acdording to 4.4.9.1, the sequence data may represent a single sequence lor a set of sequenges.
When loagling a sequence or set of sequences, the SCM shall check the integrity of the sequence dpta
and it shall not allow loading corrupted sequences.

After loadjing a sequence or set of sequences, the SCM shall validate the séquences, as described in 4.4.6.

4.4.9.3 $equence editor
The SCM may provide the means to edit the recorded sequence(s)’to allow the operator to change details
such as the timing or distance between two functions or to-change the trigger event for a certain clipnt

function if the default one does not serve the operation appropriately

The sequence editor may provides a means to the'eperator to manually chain up functions in a way that

EXAMPLE P  The PTO can’t be switched on before the hitch reached a certain position.

If the SCM provides a "Edit-Mode”, the‘operator may use this mode for manual definition of a sequefce
(see defin{tions in 4.4.5.3).

4.5 Error handling

Multiple efrror conditignsvare described in this document, while the general behaviour is summarifed
in this suljclause. Dependent on the failure, the SCM, one or multiple SCCs, or both together, shall take
appropriafe action.

The SCCs report the condition of their client functions in their SCClientStatus message (see definitipns
in F.3). If [he/SCM recognizes that the error state of one or more client functions has changed si]ice
the last report (see definitions in F.3 byte 5 value 021¢), it may request detailed information with the
SCClientFunctionErrorRequest (see definitions in E.9). If an SCC indicates that one of its client functions
changed the error state and needs operator confirmation (F.3 byte 5 value 031¢), the SCM shall request
the detailed information. The SCClientFunctionErrorResponse (see definitions in E.10) is at least used
by the SCM to find out the faults where operator confirmation is required (see definitions in E.10, byte
3-N error structure byte b bit 8) and possibly determines if a client function in one of the sequences is
faulty or if other, not used client functions are affected. After sending the report, the SCC shall change its
ClientFunctionErrorState back to 0116. The SCM shall immediately report faulty client functions to the
operator which are transmitted with the operator confirmation required bit set. The SCM may include
the operator in the decision process on the further proceeding.
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4.5.1 Function failure

A detected failure of a client function that is reported by the SCC shall be acted upon by both the
SCC and the SCM. The SCC shall be responsible for taking the appropriate action. The action taken is
dependent on the particular SCC and can, for example, include stopping the current executing action
or simply ignoring further commands. The SCM, in this case, may react by skipping any steps for this
client function in the current sequence until the SCC reports the failure has cleared. This means if the
failure exists at beginning of a subsequent sequence, the SCM may continue to skip the function during
that sequence. Clearing of the detected error is the responsibility of the SCC and may include operator
interaction through the SCC user interface.

The system reaction on function errors may depend if the faulty client function is includedin|one of the
loaded sequences or not.

4.3.2 Communication failure

The action taken on a communication error/timeout is dependent on whethér the SCC of the SCM
detected the failure. If the SCC detects a communication error, it shall take.appropriate action under
comsideration of general safety requirements.

If the SCM detects a communication failure with a client function or set of client functions bejng part of
th¢ selected sequence, the SCM shall either not allow recording or play back or the SCM shall immediately
Icel the recording phase or halt the play back phase if itis already active. Since comnpunication

blems can be intermittent, the SCM may require operatoriintervention before allowing afrecording

ca
pr
or play back phase again.

NO[TE More specific system behaviour on certain communication issues is covered under 4.5.3.

4.3.3 Non-conform behaviour of a participant

The following subclauses specify the actiontaken by the SCM and SCC on non-conform system pehaviour.

4.3.3.1 Unexpected SCC messages

The SCM shall NACK all SC messages coming from SCCs being not part of a valid connection according to
th¢ definitions of 4.4.2. Since,aloaded and validated SCD is part of a successfully completed inifialization
prgcess, connections to SGEs-whose SCD was deleted by the SCM, are considered invalid (sed examples
in following subclauses of 4:5.3).

If gfter the initialization process, an SCC sends an SC message that it is not supposed to sengl, the SCM
sh3ll NACK this miessage.

EXAMPLE A-disabled SCC sends out an SCExecutionIndication (see definitions in E.4).

The SCCanay re-establish its connection to the SCM when receiving unexpected NACKs.

4.3.3:2 Missing SCC responses

The SCM shall delete the SCD from the volatile memory of SCCs not responding to commands and
requests within the timeout defined in E.1 and Annex F or not sending their frequent status message.
This forces these SCCs to re-establish the connection to the active SCM since the SCM will NACK all
incoming SC messages of SCCs without SCD available (see details in 4.5.3.1).

4.5.3.3 Multiple SCMs active

If an SCC recognizes that more than one SCM is active on the ISO 11783 network by receiving different
SCMasterStatus messages (see definitions in F.2), the SCC shall immediately change its status to disabled.
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4.5.3.4 SCC does not follow the SCM state

If an SCC does not follow the SCM sequence state within the timeout definitions of F.3, the SCM shall
delete the SCD from volatile memory and NACK the SC messages of this SCC to ensure an appropriate
reestablishment of the connection. The SCM may inform the operator about this step. The only exception
to the general rule of following the SCM state all the time is the state “Recording Completion” where a
deviation of the SCC state is required (see definitions in 4.4.5.2).

4.5.3.5 Incorrect SCC behaviour

If an SCC

SCM shall
SCClientSt
reports th

4.5.3.6 |

If the activ
of this SC(
the SC me;j
action wh
out of the

4.6 Con

In the com
because o
(i.e. the S
message (|
distinguis

Therefore
command
4.4.5.2 an

)

delete the SCD from volatile memory and NACK all SC messages from this SCC including
atus message (see definitions in F.3) and not send any messages to this SCC until\the §
e correct SCC state to which it was commanded.

Inexpected SCC state change to disabled

e SCM detects an unexpected SCC status change to disabled, then the SCM shall delete the S
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imunication strategy
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H 4.4.7). The sender shall use the’same TAN as before when repeating a command and

receiver s

Additiona
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Annex A
(normative)

Sequence control data definition

A.t—General

A.1.1 Overview

Thisannex definesthe details ofthe SCD to beloaded into the SCM by each SCC during System initialization.
The SCD includes the definition of all recordable functions of a particular SCG;'including references to
describing graphics and text for each function for the visualization of the sequernces stored in the SCM.

The object definitions are similar to the object usage in ISO 11783-6, jncluding the SCD trapsfer from
thg SCC to the SCM by means of the ISO 11783 transport protocol and/erextended transportprotocol.

Alljused object IDs shall be unique inside the whole SCD within the number range of 0 to 65p34, while
65535 (FFFF1¢) is reserved for use as the “NULL” object ID.

Ea¢h SCC shall introduce its individual SCD to the active SCM*Dependencies between multiple|devices or
CF$ on the network need to be handled within the working'set; perhaps only one of them may|represent
th¢ working set as the SCC and communicate with the;SCM accordingly.

A.1.2 Nomenclature
The following data types and nomenclaturge.ate used in the object definitions in Annex A.

Bifmask A set of logical bit values:Size is 1 byte. Bitmasks always have Bit 0 defined as the least
sigmificant bit. (See Figure A.1.)

Byte Array A sequence of 1 byte unsigned integer values of a defined length.

Flqat IEEE 754-1985 standard 32-bit floating point numeric value. Size is 4 bytes.

Infeger Signedor-uinsigned integer numeric value. Possible sizes are 1, 2 or 4 bytes.
7 6 5 4 3 2 1 0
1 2
Key

1 mostsignificant
2 leastsignificant

Figure A.1 — Bit positions in a bitmask
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A.2 SCD object relationship diagram
Figure A.2 illustrates the relationship between the SCD objects and referenced VT objects.

References to VT objects are used for designators and graphical representation of the individual
SCD objects. The SCD objects contain the object ID used in the referenced SCCOP. The SCM uses these
references to fill the external object pointers in its own VT object pool. The VT utilizes the referenced
objects in the screen layouts of the SCM accordingly.

SCD basic object

ObjectID =0
| ' |
1..255
v
| SCD functionobject |
Object ID
. | o]
1 1 0..64 1.2 1
v
| | SCD stateobject | |
Object ID
| | I T | |
1 1
v v \ v v v
Graphical r(.epresentatlon Textual representation object
object
Figure A.2 — SCD object relationship diagram

A.3 SCD) basicobject
The SCD blasic object (see Table A.1) is the root object of the SCD object pool. Only a single basic objed is
allowed foreaech-SED-
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Table A.1 — SCD basic object

:2013(E)

Attribute Type | Size Value / Record Description
name (byte) Range byte
Object ID Integer 2 =0 1-2 Unique identifier of this object.
Object ID = 0 for the basic object
Type Integer 1 =0 Object type = 0 for basic object
SC Version Integer 1 0-2 4 Version of SC standard supported by SCC
0=DIS
1=FDIS
2=1IS
SCCWS Master | Integer 8 5-12 The NAME of the Working Set Master owrling the
NAME Object Pool in the VT holding the referended graph-
ics and texts.
SCL NAME Integer 8 13-20 |Mask used by the SCM to filter the connecfed SCCs
Mgsk by their NAME inferxmation to identify thg matching
SCD when stored.in‘the memory of the SCM.
Bit = 1 means‘this bit of the NAME shall mjatch.
Bit = 0 means this bit of the NAME may beignored.
SCP Designator | Integer 2 0-65534 21-22 | ObjecPID of textual representation object|in the
referenced SCCOP containing an SCC descfiption
SCP Graphic Integer 2 0-65534 23-24 _|Object ID of graphical representation objgct in the
referenced SCCOP containing the graphical repre-
sentation of the SCC
SCP Version Integer 1 N=1-64 25 Length definition of the following SCD Vegsion Label
Lapel Length in number of bytes.
(N
SCP Configu- Integer 1 M =164 26 Length definition of the following SCD Configura-
rafion Label tion Label in number of bytes.
Lepgth (M)
Number of Integer 1 0 =1-255 27 Number of SCD function objects (see defiritions in
function A.4) to follow
objects to fol-
low (0)
SCP Version Byte | 1-64 28 SCD version label
Lapel Array - Pad with spaces as necessary to satisfy site attrib-
28+N-1 |ute.
SCp Configura- | Byte 1-64 0-255 28+N  |SCD configuration label
tion Label Array for each - Pad with spaces as necessary to satisfy sife attrib-
byte 28+N+M-1 |ute.
Reipeat: Integer 2 0-65534 | 28=-N+M List of SC obicct1Ds ofassociated SCD funktion
. for each - objects (see definitions in A.4)
ObjectID object 28+N+M+
(0*2)1

The SCM shall store the NAME of the SCC owning the SCD together with the SCD. This is not part of the
SCD itself. The SCC NAME Mask included in the SCD basic object, will be used by the SCM to identify the
SCC matching a stored SCD during next start-up(s). The SCC NAME Mask allows the SCC manufacturer
to define how strict the SCM may filter for the same system configuration during next start-up. The SCM
can be forced to expect the exact same implement, for instance, by setting all mask bits to 1 (all bytes of
SCC NAME Mask = FF14). Butit can also allow the usage of one machine out of a fleet of identical machines
(e.g. only the identity field in the NAME would be different and these bits of the NAME Mask would be
set to 0). However, the SCM may be stricter in its NAME filtering than the SCC defines in its NAME Mask.
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The SCCWS Master NAME allows the use of SC in a master member configuration where the SCC is not the
working set master. This field holds the NAME of the working set master owning the object poolin the VT
providing the graphics and texts referenced in the SCD. Usually, this field holds the NAME of the SCC itself,
only when the SCC is a member without its own OP, then it holds the NAME of its working set master.

The SCD Version Label is intended to be used by the SCC to identify the version of the SCD stored in the
SCM from previous usage (e.g. software version of the matching SCC).

The SCD Version Label may be displayed to an operator and may be used as part of a file name. As such,
the SCC shall apply the following rules. SCD Version Labels shall be constructed of visible characters
from font type ISO/TEC 8859-1 (1.atin 1) character set SCD Version [.ahels shall be padded with trailing
blanks to|produce a character string of the length defined in the SCD Version Label Length field] In
addition, ghe following characters shall not be used in an SCD Version Label string:

\ [5C16] Reverse Solidus (Back slash)

“ [2216] Quotation mark (Double quote)

‘ [2716] Apostrophe (Single quote)
[6016] Grave Accent (Back tic)

/ [2F16] Solidus (Forward slash)
[3A16] Colon

* [2A16] Asterisk

< [3C16] Less-than sign

> [3E16] Greater-than sign
[7C16] Vertical line

? [3F16] Question mark

The SCD (onfiguration Label is intended to be used by the SCC to identify the machine configuratjon
represented by the SCD stored in_the SCM (e.g. installed options on the machine, etc.). The content of
the SCD Version Label and SCD Configuration Label is proprietary to the manufacturer of the SCC. It is
the task of the SCC to requestand check the SCD Version Label and SCD Configuration Label of an §CD
stored in pn SCM before, itis activated by the SCC. However, to ensure the integrity of SCSs, the SCM
shall keep|track of the SCD Version Label and SCD Configuration Label being used during the definitjon
of an SCS. [The lengthipfithese two label strings is limited to a maximum of 64 characters each to avoid a
disproporfional increase of the size of an SCS in memory.

The SCD Designator and SCD Graphic shall give some representative information about the SCC, since
the SCM mdy use them to display the content of a certain sequence to the operator.

The Designator string is limited in its length by the constraints of the VT string object (see detailed
definitions in ISO 11783-6), but the SCM may clip it to match the constraints of the SCM user interface
(concerning, for example, display size or screen layout). The minimum length visible shallbe 32 characters
to ensure minimum information visible to the operator.

The SCCOP includes all layout information including font type, font size, font colour, etc. for the referenced
textual representation objects. To ensure appropriate layouts, the SCM shall provide the desired font size,
etc.through the SCMasterCapabilityResponse (see definition in C.3) to the SCCs to allow SCCOP adjustments.
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A.4 SCD function object

The SCD function object provides all information regarding the client functions supported by the SCC
for the sequence control system. The activation of these client functions may be recorded as operator
actions during the recording phase (the SCM stores the ID of the client function activated) and may be
triggered by the SCM during the replay phases. It also includes the preferred trigger mode, which may be
one specific mode only; this may be used by the SCM as the default trigger mode during recording phase.
The graphical and text representation will be used by the SCM to represent the actions in its screen-
layout (e.g. while displaying the content of the stored sequence to the operator). The different states
supported by the SCD function object (see Table A.2) are defined in the referenced SCD state objects (see
definitions T ATS -

Table A.2 — SCD function object

Attribute name | Type Size Value / |Record Description
(byte) Range byte
Object ID Integer 2 1-65534 1-2  |Unique identifier of this object
0= reserved for SCD basic pbject (see
AL3)
65535% " |reserved
Type Integer 1 =1 3 Object type = 1 for function object
Fupction ID Integer 1 0-255 4 Unique‘function ID
used as reference in the CAN messages
Preferred Integer 1 1, 2,255 5 Preferred trigger mode setting
trigger
0= reserved
1= time-based function to be executed

when the time counter reaches the
documented value

2= distance-based function to ]:e

executed when the distance|counter

reaches the documented value

3-254= |reserved

255 = don’t care - no special trigger mode
defined for this function

Only one trigger mode may be the preferfed one.
Atfributes Bitmask 1 0-2 6 Additional attributes

Bit 0-1 = Numeric function value pregentation:

00 = |the SCM shall not disiilay the

numeric function valfie associ-
ated to this function

01 = |the SCM shall display the
numeric function value associ-
ated to this function in its
sequence edit screen (when
such an SCreen is supported by
the SCM)
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Table A.2 (continued)

Attribute name | Type Size Value / |Record Description
(byte) Range byte

10 = |the SCM shall display and allow
the operator to change the
associated numeric function
value with the given value
limitations of the SCD func-
tion object in its sequence edit
screen (when such an SCreen is

supported by the SCM)

11 = |reserved

Bit 2-7 = reserved (set to zero)

Numeric Func- Integer 4 0-[2732-1] 7-10 |Raw minimum value for the input ef the numeric
tion Value Min function value before scaling. Offsetand scaling

shall be applied to determine the.actual minimurp
value.

Set to FFFFFFFF14 when the numeric function
value presentation in the‘attributes is set to 00 of

01.
Numeric Func- Integer 4 0-[2732-1] | 11-14 |Raw maximunrvalue for the input of the numerig
tion Value [Max function valae before scaling. Offset and scaling
shall be applied to determine the actual maximuimn
value.

Setto. FFFFFFFF1¢ when the numeric function
value presentation in the attributes is set to 00 or

01,
Numeric Func- Signed 4 -2"31to 15-18' |Offset to be applied to the numeric function valug
tion Value [Offset | Integer [2731-1] for display (32-bit signed integer).

Set to FFFFFFFF14 when the numeric function
value presentation in the attributes is set to 00.

Numeric Func- Float 4 19-22 |Scale to be applied to the value for display.

tion Value Scale Set to FFFFFFFFF1¢ when the numeric function

value representation in the attributes is set to 00

Numeric Func- Integer 1 0-7 23 |Specifies the number of decimals to display after
tion Value num- the decimal point.

ber of decifmals Set to FF16 when the numeric function value repife-

sentation in the attributes is set to 00.

Numeric Func- Integer 2 0-65534 24-25 |Object ID of referenced textual representation
tion Value [Unit object containing the unit string to be displayed
String with the numeric function value.

Cat+ A CODD 158 +tho i nges

AL B £oipmotio ool
ottt tO Ty Wittt et e e T etio - varte

representation in the attributes is set to 00.

Designator Integer 2 0-65534 26-27 |Object ID of textual representation object in the
referenced SCCOP containing the name label of the
function

Graphic repre- Integer 2 0-65534 28-29 |Object ID of graphical representation object in the

sentation referenced SCCOP containing the graphical repre-

sentation describing the function
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:2013(E)

Attribute name

Record
byte

Size
(byte)

Type Value /

Range

Description

Number of state
objects to follow

Integer 0-64 30

to follow

Number of SCD state objects (see definitions in A.5)

Re

Object ID

peat: Integer 0-65534 31...

function

List of SC object IDs of SCD state objects (see defini-
tions in A.5) defining the supported states of this

Th
me
on

Th
sel
tri
Th

the
act

value with each activation of a client function (e.g. the height of the tractor hitch). The SCC define

fun
thd

Th

value is scaled and formatted according to the following equations:
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thd
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ssage data field length within the maximum of 8 bytes in the related CAN messages. The f
e byte limits the maximum number of functions that can be defined in one SCD to 255.

b Preferred Trigger Modes allow the SCC manufacturer to define which trigger mode make
se for the operation of this client function. However, it is not mandatory for'tlie SCM to s
boer modes and it is not mandatory for the SCM to respect this Preferred Trigger Mode.

e SCC may send a numeric function value with each completion of a function during recor
SCM shall store with this function activation in its sequence. The SCM shall send this val
ivation message, during the replay phase, back to the SCC. This allowsthe SCC to store a speci

ction object ifand how this function value may be displayed ofdn which range it may be mani
operator in the sequence overview screen; when such an/SCreen is supported by the SCM.

b stored and transmitted numeric function value is always a 32-bit unsigned integer but the

Displayed Value = (Value Attribute + Offset) ¥Scaling Factor
Transmitted Numeric Function Value = (Displayed Value / Scaling Factor) - Offset = Valug
Scaled Upper Limit = (Upper Limit+.Offset) * Scaling Factor
Scaled Lower Limit = (Lower Limit + Offset) * Scaling Factor
Lower Limit < =value attribute < = Upper Limit

Scaled Lower Limit < = Displayed value < = Scaled Upper Limit

th SCD function ohjeot may reference multiple SCD state objects (see definitions in A.5) re
different states-of the function; e.g. for a sprayer master valve, the states could be on a
ction sprayen master valve would be represented by its designator and graphic represen
two stateswould be represented by the associated SCD state objects (see definitions in A

e SCM may provide a means in its sequence edit screen to change the state manually; this c
utlist object based on the designators or graphic representation of the referenced SCD sf
e'definitions in A.5).

p keep the
eld size of

5 the most
upport all

ing, which

with the
fic process
5 in its SCD
pulated by

displayed

Attribute

resenting
d off. The
fation and
5).

puld be an
ate object

The designator stringis only limited initslength by the constraints ofthe VT string object (see definitions
in [SO 11783-6), but the SCM may clip it to match the constraints of the SCM user interface (concerning
for example display size or screen layout). The minimum length visible shall be 32 characters to ensure
minimum information visible to the operator.

The SCCOP includes all layoutinformation including font type, font size, font colour, etc. for the referenced
textual representation objects. To ensure appropriate layouts, the SCM shall provide the desired font
size, etc. through the SCMasterCapabilityResponse (see definition in C.3) to the SCCs to allow for font

adj

ustments accordingly.

© IS0 2013 - All rights reserved

39


https://standardsiso.com/api/?name=e3401b3945ccd308f77b52b122180ccd

1ISO 11783-14:2013(E)

A.5 SCD state object

Each SCD state object (see Table A.3) defines one state of the referencing SCD function object (see
definitions in A.4).

The graphical and text representation will be used by the SCM to represent the state of the associated
client function in its screen layout (e.g. while displaying the content of the stored sequence to the
operator), if such an SCreen is supported by the SCM.

Table A.3 — SCD state object

Attributename| Type | Size | Value/ | Record Description
(byte) | Range byte

Object ID Integer 2 1-65534 1-2  |Unique identifier of this object
0 = reserved for SCD basic ebject (see
A3)
65535 = reserved

Type Integer 1 =2 3 Object type = 2 for state objéct

State ID Integer 1 0-63 4 Used to reference this statein CAN messages

Designator Integer 2 0-65534 5-6 |Object ID of textual representation object in the refdr-
enced SCCOP containing the name label of the state

Graphicrepre- | Integer 2 0-65534 7-8 |Object ID of graphical representation object in the

sentation referenced SCCOP containing the graphical represei-
tation of the'state

The State [D is used for the communication of the state overthe ISO 11783 network to keep the message d|
1 within the maximum of 8 bytes of a single message. The field size of six bits limits the maxim
states per function to 64. State ID 0 to 63 is-always associated to the parent function ID.

field lengtl
number of]

One SCD s
the SCM ¢

The desig
in ISO ll%Ié

for examp
the minim

The SCCOP includes all layoutiniformation including font type, font size, font colour, etc. for the referen
presentation abjects. To ensure appropriate layouts, the SCM shall provide the desired f
hrough the SCMasterCapabilityResponse (see definition in C.3) to the SCCs to allow for fi

textual re
size, etc. ]
adjustmer]

ts accordingly.

Late object definition may be referenced by multiple SCD function objects within an SCD w}
eates separate entities to track theindividual states.

pta

ile

ator stringis only limited in itslength by the constraints of the VT string object (see definitipns
3-6), but the SCM may clipiit to match the constraints of the SCM user interface (concern
e display size or screenrlayout). The minimum length visible shall be 32 characters to ens
um information visible to the operator.
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Annex B
(normative)

Message definition

B.t—Sequencecontrol CANTressages
Twlo PGNs are reserved for the SC communication between the SCM and SCCs: SCM to SCG; SAC to SCM.

The default priority is set to 4 to ensure that other, higher priority messages are not disturbed by the
SC|communication (e.g. the virtual terminal auxiliary control system might be-used to ovgrwrite SC

aufomatic functions).

B.2 SCM to SCC

Trgnsmission repetition rate:

Asrequired

Data length: variable (mihimum 8 bytes)
Data page field: 0

PDU format field: 142

PDU specific field: Destination address
Default priority: 4

Parameter group number:

B.3 SCC to SCM

Trgnsmission repetition rate:

36352 (0x008E0016)

Asrequired

Data length: variable (minimum 8 bytes)
Data page field: 0

PDU forniattfield: 141

PDp specific field: Destination address
Default priority: 4

Parameter group number:

© IS0 2013 - All rights reserved
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Annex C
(normative)

Technical data messages

C.1 Gengerat

The technjcal data messages are used to request the characteristics of the SCM. They consist of thé requiest
for data by the SCC and the response by the SCM. Messages are sent using the PGNs given in Annéx B.

C.2 SCMasterCapabilityRequest

The SCMagterCapabilityRequest is sent by the SCC to request the capabilities of the active SCM before the
SCD gets uploaded. The SCC communicates its supported SC Standard version te-allow SCM cross checking.

Transmisgion repetition rate: On request
Data length: 8 bytes
Parametef group number: SCC to SCM, destination-specific
Byte 1: 9016 Message'code
Byte 2: Version of SC Standard supported by SCC
0016 DIS
0116 FDIS
0216 IS
0316 - FF16 Reserved
Bytes 3 - 8: Reserved, transmit as FF1¢

C.3 SCMasterCapabilityResponse

The SCMapterCapabilityResponse shall be sent by the SCM as a reply to the SCMasterCapabilityRequlest
(see definitions in C.2). These data are used by the SCCs to adjust their SCD before it gets uploaded to the
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SCM and to configure the SCCOP loaded in the VT to match the SCM’s object sizes in respect of graphic
objectsize or font attributes. This message requires the use of a transport protocol defined in ISO 11783-3.

Transmission repetition rate:

Data length:

Parameter group number:

To
Siz

In response to SCMasterCapabilityRequest (see

definitions in C.2)
10 Byte

SCM to SCC, destination-specific

s objects
s objects
s for des-

d)

s Object)
bs Object)

Byte 1: 9016 Message code

Bytes 2: Version of SC Standard supported by SCM

0016 DIS

0116 FDIS

0216 IS

0316 - FF16 Reserved

Byte 3: Number of pixels on the X axis for graphid
(minimum.82 pixels)

Byte 4: Number-of pixels on the Y axis for graphid
(minimum 32 pixels)

Bytes 5, 6 Maximum number of displayed character
ignator strings (minimum of 32 is require

Byte 7: Font colour (see ISO 11783-6, Font Attribyites
Object)

Byte 8: Font size (see ISO 11783-6, Font Attributsg

Byte 9: Font type (see ISO 11783-6, Font Attribut

Byte 10: Font style (see ISO 11783-6, Font Attributes Object)

foster reuse of abjects from the SCCOP, the SCM shall report the soft key size of the used
e of graphic objects (bytes 3 and 4).

VT for the
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C.4 SCMasterMemoryRequest

The SCMasterMemoryRequest is sent by the SCC to determine if the SCM has enough volatile memory

available before the SCD gets uploaded.
Transmission repetition rate:
Data length:

Parameter group number:

On request
8 bytes

SCC to SCM, destination-specific

Byte 1: 9116

Bytes 2 - 5:

Bytes 6 - 8:

C.5 SCMasterMemoryResponse

The SCMagterMemoryResponse shall be sent by the SCM as a reply to the SEMasterMemoryRequest (

definitiong in C.4).

Transmisgion repetition rate:

Data length:

Parametef group number:

Byte 1: 9116
Byte 2:

001¢

0116

0216 - FF16
Bytes 3 - 8:

Message code

Volatile memory required, number of bytes of th
SCD to be uploaded

Reserved, transmit as FF1¢

In response to SCMasterMemoryRequest (see def

nitions in €:4)

8 bytes

SCM to SCC, destination-specific
Message code

Status

There can be enough volatile memory. However,
because there is overhead associated with object
storage it is impossible to predict whether there
enough memory available.

There is not enough volatile memory available. D
not transmit SCD or send load command to load
SCD in volatile memory.

Reserved

9%

bEe

—
]

is

Reserved, transmit as FF1¢
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Annex D
(normative)

SCD operation messages

t—Gemerat

D operation messages are used during system configuration. They consist of requésts o
h responses of the active SCM as defined in the following clauses. Messages are sentusing
en in Annex B.

ere are no specific timeouts defined for the individual responses, since themeeded memor
hin the SCM is very much dependent on the size of for instance the SCD ‘involved. It is
t the SCCs respect the busy flags in the SCMasterStatus message{see definitions in H
ermination of their timeouts.

e SCM may provide functions to store and to restore a complete SED. The availability and or
the non-volatile storage area is SCM-specific. Storing ané/restoring an SCD includes
initions (see definitions in Annex A). If the SCM provides the possibility to store SCDs, thersg
thod inside the SCM to assign a stored SCD uniquely to.an'SCC. There is only one SCD per S(
be stored in non-volatile memory.

D

SCDVersionRequest

e SCDVersionRequest is used by the SCC during start-up to check if the active SCM has a sto
requesting SCC available and if the version of the SCD matches the SCC version. The SCM wi
h the SCDVersionResponse (see definitions in D.3).
nsmission repetition rate: On request
Fa length: 8 bytes

‘ameter group numbery SCC to SCM, destination-specific

Byte I: 0116 Message code

Bytes2 - 8: Reserved, transmit as FF1¢

B ~SCDVersionResponse

f the SCCs
F the PGNs

y handling
jmportant
2) during

panization
all object
shall be a
C allowed

red SCD of
Il respond

The SCDVersionResponse shall be sent by the active SCM as response to an SCDVersionRequest (see
definitions in D.2) of an SCC. If the error code (byte 2) indicates no error, this message will include the
complete SCD version label string of the stored SCD pool of the requesting SCC. Depending on the string
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length, the use of transport protocol may be necessary. In case of any error code other than zero, there
is no version data included and the frame length is set to 8 data bytes with data bytes 4 to 8 sent as FF1¢.

Transmission repetition rate: In response to SCDVersionRequest (see definitions
in D.2)
Data length: Variable
Parameter group number: SCM to SCC, destination-specific
Byte 1: 011¢ Message code
Byte2: Error code
0016 No error - version string attached
0116 No matching SCD storédy- no version
string attached
0216 - FE16 Reserved
FF16 Any other exror - no version string
attached
Byte 3 Length of versionJabel string
Bits 1-6 Number of characters (bytes) to fol
low (0 if byte 2 > 001¢)
Bits 7-8 Reserved, transmit as 0
Bytes 4 - 8: FFFFFFFFFF1¢ When error code > 0014
Bytes 4 - N: Actual version label, when error code = 0014

D.4 SCDConfigurationLabelRequest

The SCDConfigurationLabelRegquest is used by the SCC to check if the active SCM has a stored SCD of the
requesting SCC available anddfthe configuration stored in the SCD matches the current configuration of
the SCC. The SCM will respond with the SCDConfigurationLabelResponse (see definitions in D.5).

Transmisgion repetition rate: On request

Data length: 8 bytes

Parametef group number: SCC to SCM, destination-specific
Byte 1: 0216 Message code
Bytes2 - 8: Reserved, transmit as FF1¢

D.5 SCDConfigurationLabelResponse

The SCDConfigurationLabelResponse shall be sent by the active SCM as response to an
SCDConfigurationLabelRequest (see definitions in D.4) of an SCC. If the error code indicates no error,
this message will include the complete SCD configuration label string of the stored SCD of the requesting
SCC. Depending on the string length, the use of transport protocol may be necessary. In case of any error
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code other than zero, there is no configuration data included and the frame length is set to 8 data bytes
with data bytes 4 to 8 sent as FFy.

Transmission repetition rate: In response to SCDConfigurationLabelRequest (see
definitions in D.4)

Data length: Variable
Parameter group number: SCM to SCC, destination-specific

Byte 1: 0216 Message code

Byte2: Error code

0016 No error - configuration label strirfg
attached

0116 No matching SCD stored - no configuration
label string attached

0216 - FE16 Reserved
FF16 Any othér'error - no configuration|label
stringattached
Byte 3: Length of configuration label string
Bits 1-6 Number of characters (bytes) to follow (0 if
byte 2 > 001¢)
Bits 7-8 Reserved, transmit as 0
Bytes 4 - 8: FFFFFREFFF1¢ When error code > 001¢
Bytes 4 - N: Actual configuration label, when error code = 0014

D.6 SCDTransfer
The SCDTransfer is used by the SCC to transfer its SCD to the active SCM.

Thjs message requires the use of a transport protocol defined in ISO 11783-3. If the data length exceeds
1785 bytes, the\éxtended transport protocol used in ISO 11783-6 shall be used.

Trgnsmission' repetition rate: On request

Datalength: Variable

Parameter group number: SCC to SCM, destination-specific
Byte 1: 0316 Message code
Bytes 2 - N: SCD data bytes

D.7 SCDTransferResponse

Although the transfer of an SCD pool is handled by a transport protocol service with its own confirmation
and error handling, the SCM shall provide this confirmation message to indicate success or failure of
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SCD pool reception. If no error is indicated, the SCD pool was correctly received by the SCM and may be
further used.

Transmission repetition rate:

Data length:

Parameter group number:

In response to SCDTransfer (see definitions in D.6)

8 bytes

SCM to SCC, destination-specific

D.8 SCI

The SCDA
transmitte
SCDLoadC
indicate t}
SCM shall

Transmiss
Data lengt

Paramete

Byte 1: 0316 Message code
Byte 2: Error code
0016 No error - SCD was correctly received
0116 Error occurred during transfer
0216 - FE16 Reserved
FF16 Any other error
Bytes 3 - 8: Reserved, transmit as FEgg
p)ActivationCommand

ion repetition rate:
h:

" group number:
Byte 1:

Bytes2 - 8;

0416

ctivationCommand shall be sent by the SCC to activate its SCD after it was either successfi
bd (no errors indicated in D.7 SCDTransferResponse) or loaded (see definitions in D
ommand). Receiving this command will initiate the parsing of the SCD by the SCM. The SCM s}
e ongoing parsing in the busy flags of its SCMasterStatus message (see definitions in F.2).
Fespond with the SCDActivationResponse (see definitions in D.9) indicating the SCD integrit

On request

8 bytes

SCC to SCM, destination-specific
Message code

Reserved, transmit as FF16

1y
14

pall
'he
.
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D.9 SCDActivationResponse

The SCDActivationResponse is sent by the SCM after completion of the SCD parsing to indicate the SCD
integrity in the error code field of this message. Any error code other than 0 indicates that the SCD may
not be used by the system.

Transmission repetition rate: In response to SCDActivationCommand (see defini-
tions in D.8)

Data length: 8 bytes
Parameter group number: SCM to SCC, destination-specific
Byte 1: 0416 Message code
Byte 2: Error code
0016 No error - SCD was\correctly procgssed
0146 Unknown object type
0216 Basic objectdoes not exist
0316 Referénced function object does ndt exist
0416 Referenced state object does not exist
0516 Object ID is not unique
0616 Function ID is not unique
0716 State ID is not unique
0816 Designator string length is zero
0916 SCD version label length incorrect {either
zero or >63 byte)
0A16 SCD version label contains not alloyved char-
acters (see definitions in A.3)
0B16 SCD configuration label length incqrrect
(either zero or >63 byte)
0C16 Version of SC standard supported iy SCC
is not supported by SCM (see definjtions in
A.3)
0B+—FE1s Reserved
FF16 Any other error
Bytes 3 - 4: Object ID of first faulty object (= FFFF1¢ for error
code 001¢)
Bytes 5 - 8: Reserved, transmit as FF1¢
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D.10SCDDeleteCommand

The SCDDeleteCommand will be sent by the SCC to delete an existing SCD out of the SCM memory. It may
also be used to delete a partially sent SCD when the connection to the SCM gets cancelled due to memory
constraints at the SCM side or similar.

Transmission repetition rate: On request
Data length: 8 bytes
Parameter group number: SCC to SCM, destination-specific

D.11SCI
The SCDD

Transmiss

Data lengt

Paramete

Byte 1:

Byte 2:

Bytes 3 - 8:

)DeleteResponse

ion repetition rate:

h:

" group number:

0516

0016
0116

02 - FF1¢

Message code

Command type
Delete SCD in volatile memory
Delete SCD in non-volatiles\memory
Reserved

Reserved, transmit as ¥F1¢

bleteResponse is sent by the SCM after completiofi*of deleting an SCD.

Inresponse to SCDDeleteCommand (see definiti
in D.10)

8 bytes

SCM to SCC, destination-specific

Byte 1: 0516 Message code
Byte 2: Error code
0016 No error - SCD was correctly deleted
0116 SCD does not exist
02 - FF16 Reserved
FF16 Any other error
Bytes 3 - 8: Reserved, transmit as FF1g

D.12SCDStoreCommand

ns

The SCDStoreCommand will be sent by an SCC to the active SCM to initiate the storing of the SCD in non-
volatile memory of the SCM once the activation and parsing of the SCD was successful. The SCM shall ensure
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thatonly one SCD of a particular clientis stored in non-volatile memory by using the NAME mask information
in the SCD basic object (see definitions in A.3) accordingly. Older versions of the SCD will be overwritten.

Transmission repetition rate: On request

Data length: 8 bytes

Parameter group number: SCC to SCM, destination-specific
Byte 1: 0616 Message code
Bytes 2 - 8: Reserved, transmit as FF1¢

D.[13SCDStoreCommandResponse

The SCDStoreCommandResponse is sent by the SCM after completion of the SCP’storage in npn-volatile
memory. Any error code other than 0 indicates that the SCD could not be;stored, neverthele§s the SCD
mdy be used in volatile memory, but has to be uploaded with next system,startup again.

Trgnsmission repetition rate: In response to SCDStoreCommand (see dg¢finitions
in D.12)
Data length: 8 bytes
Parameter group number: SCM-te'SCC, destination-specific
Byte 1: 0616 Message code
Byte 2: Error code
0016 No error - SCD was successfully stpred
014e SCD was not completely parsed yet]
0216 Not enough non-volatile memory ayailable
0316 - FE16 Reserved
FF16 Any other error
Bytes 3 - 8: Reserved, transmit as FF1¢

D.14SEDLoadCommand

The SEDLoadCommand will be sent by an SCC to the active SCM to initiate the loading of the SCID available
in non-volatile memory of the SCM into volatile memory (see definitions in 4.4.2).

Transmission repetition rate: On request

Data length: 8 bytes

Parameter group number: SCC to SCM, destination-specific
Byte 1: 0716 Message code
Bytes 2 - 8: Reserved, transmit as FF16
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