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General

« These instructions concentrate on how to start ISOBUS C3.5 project and

quick overview on available features and the differences between C2.3
versus C3.5.

SDK 4.6 does not include programming manual for ISOBUS C3.5
« Manual will be added to future SDK

« For library interface documentation, refer to ISOBUS library in CODESYS
3.5 IDE's Library manager

« For “how to” examples refer to:
 this quick start guide
« example applications available in Epec Extranet
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Products

« ISOBUS C3.5 is currently available in MultiTool for EC44-020
« Device description 3.5.13.62 or newer is required

« ISOBUS license is required in ECU
 Library will give error if license is not valid
« EC44-020E functional version includes ISOBUS license

« EC44-020E hardware is not AEF conformance tested
—>end-user application cannot receive AEF conformance test approval

« ISOBUS CAN sample point initialization is not implemented. This does not
affect protocol functionality.
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Example applications

« Following example test applications are available in Epec Extranet
« VTComplexEC44
« VT client examples for supported object types
 VTAuxFunctionsEC44
« Includes AUX Function objects for all of the AUX-N function types

« VT client datamasks are used to visualize the AUX input
values/states for testing purposes

« EpecSprayerEC44

« TC client application example
« TC-BAS
« TC-SC in 2 booms, 8 sections each
 TC-GEO with 2 rate controls (one BIN per boom)

VT client datamasks are used to visualize the TC control states
and values for testing purposes

E C
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Library

« ISOBUS protocols are implemented in a single C3.5 ISOBUS library
which includes functionalities from following C2.3 libraries

« ISOBUS.Ilib

« ISOBUS_VT.lib
« ISOBUS_TC.lib
« ExtraBins.lib

« J1939 and AddressClaiming are separate libraries as in C2.3
« SDK4.6 includes ISOBUS library version 1.0.0.0 ¥ +6@ EPEC_ISOBUS = ISOBUS, 1.0.0.0 (Epec Oy)

=9 IS0BLS, 1.0.0.0 (Epec Oy)

+-I2) Common

+-) IS0 1178306

+-|) 150 1173307

+-I) 150 11733-10

+-10 150 11783-12

+-{2) Library Information

+-2) Object poal
VersionHistory
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Library & code template

« Library uses C3.5 features such as methods and interfaces - library is not
interface compatible with C2.3 library even if similar functionalities are
included

« Code template structure is also different from C2.3 and is now more like in
CANopen implementation

« Generated code and GVLs depend on selected options in MultiTool
« Library initialization methods are automatically executed by code template

=120 Globals

+-12) CAMopen_CAN1
= 1508US = Pous
@ G_150BUS_Diagnostics <. Initializations
@ G_ISOBUS_Diagrostics_VAR Init_CANM {PRG)
@ G_I150BUS_Language Init_CANopen_CAN1 (PRG)
i‘ G_ISOBUS_Language_Info Init_CAMopen_0OD1 (PRG)
@ G_IS0BUS_Language_VAR Irit_Entry {PRG)
@ G_1S0BUS_ObjectPool Init_IO (FRG)
@ G_IS0BUS_ObjectPool_VAR Init_ISOBUS (PRG)

@ c_1sosus_TC Init_J1935_CAN2 (PRG)

=2 150BUS
Init_ISOBUS_VT_ObjectHandlers (PRG)

=) RuntimeCode
Handle_CAMopen_CAN1 (PRG)
Handle_Diagnostic (PRG)
Handle_Firmware_Errors (PRG)
Handle_ISOBUS (PRG)
Handle_11933_CANZ (PRG)

@ G_IS0BUS_TC_DDI

@ G_ISOBUS_TC_Info

@ G_ISOBUS_TC_VAR

@ c_1s0BUS_TECU

@ G_ISOBUS_TECU_VAR

@ c_1s0BUS VT

@ G_150BUS VT _Info

@ G_IS0BUS_VT_ObjHandlers
@ G_ISOBUS_VT_VAR
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Object pool

« ISOBUS object pool is integrated to the CODESYS application so only
application is loaded to the ECU (generated to GVL array but directed to
flash memory in S/E series units)

« Object pool is automatically updated when CODESYS code template is
generated or updated using project_update python script. So, there is no
separate "import ISOBUS” script in C3.5.

Messages - Total 0 error(s), 0 warning(s), 0 message(s)

Script Messages - ’

Description

added: ScriptObject{NoDeviceObject, MoExplidtConnectorObije
Starting ISOBUS bat script

ISOBUS bat executed successfully

Imparting ISOBUS object pool

ISOBUS object pool size: 2385

Imparting generated VT PLCopen XML

22.6.2022 www.epec.fi EPE[B



Migrating C2.3 to C3.5

« ISOBUS C3.5 unit can be created :
« By configuring new EC44-020 unit
« Using MultiTool’s Change unit type feature to convert MultiTool configuration from e.g. 3724 to EC44

. Ge_rgetral instructions for using change unit type is in programming manual’s Programming > How to change
unit type
« Following are ISOBUS specific notes for change unit type:
« ISOBUS is not available to CAN1 in S/E series units

. ISOlE}U%_ resource template for C3.5 is different from C2.3 so don’t copy whole ISOBUS folder from C2.3
application.

« When converting C2.3 unit to C3.5 the Create CODESYS project always needs to be used.

« After changte unit type is used in MultiTool it is recommended to either rename the old ECU’s folder
or renamethe EC44 unit in MultiTool. This is done to avoid unnecessary leftover files from C2.3
project in your C3.5 ISOBUS folder.

« After C3.5 project template has been created the Jetter ISO-Designer Rroject and TC’s object pool xml
file can be copied from old project. Code template update will import the objects.

« (C3.5 ISO-Designer template project uses version 5.5.1 (C2.3 is 4.0.6). ISO-Designer can convert older
project to newer version, but thé old version should work also (not tested)

« Since the library interfaces and code template differs from C2.3 it is recommended to re-implement
existing program logic case-by-case basis. First generate the C3.5 code template and see what's
automatically provided since there are more automatically generated code compared to C2.3.

« Also check the example applications for use-case examples
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Features

« Implemented:

« All main protocol options:
« VT client (UT2.0)
« AUX-N Functions
« TC client (TC1.0)
« TECU class 2 PGN interface
« Diagnostics (Min CF 1.0)

« MultiTool support

« Code template support

22.6.2022 www.epec.fi

EPEC



Features, VT

=[] vT_client
« VT client in code template is found at G_ISOBUS_VT.Client e
« Many of the C2.3 functionalities are now methods (instead of functions or inputs) T et
« Mask handlers are optionally created by application so they are not enforced by | .?ﬁ?ﬁ”“””““‘
the code template as in C2.3. C3.5 code template executes VT_MainMaskHandler —~ =20 . . .
which executes the initialized application mask handlers. 5B Tx commands

—

« Library includes several high-level oblject handlers which replace the PRGs from
C2.3 code template. C3.5 code template executes VT_MainObjectHandler which

is used to update the object specific handlers. > —jﬁufm
« Code template’s G_ISOBUS_VT_ObjHandlers GVL includes automatically _ £ Object handers
generated handler instances (buttons, softkeys, input/output numbers). #-[2] vT_ButtonHandier
These are also initialized automatically in code template. * £ VT_Numenicinputriandier
- String handlers are implemented by library but defined and initialized by 1§ Moo
application when required &[5 VT StringInputHandier
- More handlers may be added to library in future releases # vr_stringOutputander

« It is recommended to use high-level handlers for functionalities which they
are available for (instead of low-level VT client interfaces)
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Examples, VT version label

« If checksum is used, the version label behavior is as in C2.3. Otherwise,
application may define the whole 7 characters label

[ M - j Far T ~Tient

g version label for VT client
G_IS0BUS VT.Client.SetVersionLabel (
i VersionLabel := "S5ED',

i UaeChecksum := TEUE

I
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Examples, VT instance & move

Preferred instance and move to another VT works in similar way than at
C2.3 but they are used by methods instead of functions

Set preferred instance from nonvolatile memory

A Sek prelerred 1nscance from nonvolatile
G_IS0BUS_WT.Client.SetPref Erredlnstance{
i_PreferredVl := G_Common.FastParameters.VIPreferredInstance,
i MaxWaitTime := T#103

Mowve to next VT instance 1f available

IF G_TIS0BUS VT '“bj[-lan::llers Button_MoweNextVI_ 6004 ButtonHandler.o Pressed THEN
i pVIClient*.MoveToknotherVT (

i Type := EFEC_IS0BUS.VI MovelohAnotherIype.NEXT,

i PreferredVI := 0, // only used in "instance" type

i MaxWaitTime := T£#103

END_IF

moT™
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= MaskHandler_DataMaskMain (FB)

Examples, VT datamask
4 MaskDefaults

- Mask handler is created in similar way than VXD callbacks by creating = mwen

FB POU and implementing IVTMaskHandler interface [ esen

 The mask interface methods are automatically executed when mask
is visible

be implemented in application library at safety projects. This will =~ ===
restrict the direct access to code template variables and pointers F

may need to be used by application. This does not apply to non- o ]
safety units e.g. EC44. e
 Application needs to initialize mask instance to main handler S
VAR GLOBAL

Implementation language:

MH DataMaskMain: MaskHandler DataMaskMain;

initErrors[l] := G_IS0BUS VT.MainMaskHandler.AddMaskHandler(
i_icfHandler := G_MaskHandlers.MH DataMaskMain,
i MaskIype := EFEC_IS0BUS.VI MaskHandlerType.DATE MRSEK,
i_ObjectID := G_IS0BUS VI_Info.0BJ_ID DATAMASEMAIN

[
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Examples, VT numeric output

Handler instance is automatically generated. If nhumeric variable is
used, the handler is created for variable object. Otherwise, the instance
IS creat_ec_l for the output object (e.g. output number).

¢utputHumber 12000 uutputﬂandler EFEC IS0BUS.VI Humer1CuutputHandler

P SRR %, S TR (F A R T T U | P - TTERS TOATITTE TP RTaeem e e d i e TT e

NumberVariable 21000 _OutputHandler: EPEC IS0BUS.VI_NumericOutputHandler;

TTraredn = T T amd =TT = T AT M T e AT - T TOADTTIS ITT Alares s s e T am AT e

Same numeric variable may be used by multiple output objects but do
not use the same variable in input objects

Updating output value:

I el B L I S B e e

G_I50BUS VT “ijandlers HumberVariable 21000 uutputHandler Setwaluefl Value := ccunter?

ST OATITTO OTET M. ST —a Te A1TAAT Pecsmeea e — e T ———————

Send can be trlggered manually by SendTr/gger method or periodically
by using SetSendinterval

Minimum send interval can be set by SetInhibitTime method
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Examples, VT numeric input

« Handler instance is automatically generated. If numeric variable is
used, the handler is created for variable object. Otherwise, the instance
IS created for the input object (e.g. input number).

InputNumber c|IIIIl Input[-landler EFEC_TIS0BUS.VT NumerchﬂputHandler
I-Iumbe rvVa ri akl E_Eltl III 7_InputHandler: EFE E'_ISC-E!US .VT_Nume ri cInputHa n:iler:
. Optlonally default value can be sent to input obJect
G_ IS E!-T.TS ﬂ' .,bj[-lan:ilers InputNumber c|IIIIl Input[-lan:jler JendDefaultValue (1 »falue = ;:l;

 NewData output is TRUE when new value is received. Flag can be reset
by application:

IF G_IS0BUS VI _ObjHandlers.InputHumber 9001 InputHandler.o NewData THEN
IG_ISDE!.T_TS_RFI'_Dbj Handlers.Inputlumber 9001 InputHandler.ResetHewData();
« Received value is in handler’s o_Value output
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Examples, VT softkey

Handler instance is automatically generated for Key objects

SoftKey 5000 SoftkeyHandler: EFEC_T50BUS.VI_ SoftkevHandler;

Special alarm ACK instance is always generated for receiving alarm ACK
button status (this is not implemented in C2.3)

P mEETe s AT o e
AAAALGYN ALK SOTCKEY nandlsr

AlarmilH_SoftkeyHandler: EFEC_ISOBUS.VI_SoftkevHandler;

- oyt
SRkl S hamAToe

 NewData output is TRUE when new state is received. Flag can be reset
by application:
IF E_ISDBT_TS_'-.-'T_E-bj Handlers.SoftKey 5000 SoftkeyHandler.o NewData THEN
G_IS0BUS VI ObjHandlers.SoftKey 5000 SoftkeyHandler.ResetHewDatal():
END IF [V wew i P B G 1
"% o_KeyNumber BYTE ] Soft key code
] o_Released BOOL FALSE Key has been released (state change)
L3
. 7 $ o_Pressed BOCOL FALSE key has been pressed (state change)
« Softkey statuses are in handler’s outputs . ey 5 el
] o_Aborted BOOL FALSE Key press aborted (VT version 4 and later)
LS -~ - . ~ - - - ' '
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Examples, VT button

« Handler instance is automatically generated for Button objects

I50BUS.VI_Buttonlandler;

Button_&000_ButtonHandler: EFEC

« NewData output is TRUE when new state is received. Flag can be reset
by application:

IF G_IS0BUS _VI_ObjHandlers.Button_g000_ButtonHandler.o NewData THEN
G_IS0BUS VT _CbjHandlers.Button_ 6000 ButtonHandler.ResetNewDatal():
END IF

« Button statuses are in handler’s outputs

"% o_KeyNumber BYTE 0 Button key code

"$ o_Released BOOL FALSE Button has been unlatched or released (state change)
"# o_Presse d BOOL FALSE Button has been "pressed” or latched (state change)
"§ o_Held BOOL FALSE Button is still held (Jatchable buttons do not repeat)
" o_Aborted BOOL FALSE Button press abarted (VT V4 or later)
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Examples, VT string output

« String output handler is implemented by library but defined and
initialized by application
« Create handler only for objects which you need to modify on-fly.
Static texts do not need handler

« String output handler can:

« Send local string variable from application code using SetString
method

« Read string from language file using SetLanguageString method
 Initialization example:

& _applbjHandlers.0utputString StringVariabkleTest.Init(
'/ String wvariasble datamask output i_pMainObjectHandler := ADR(G_ISOBUS VT.MainObjectHandler),
CutputString StringVariableTest: EPFEC_ISOBUS.VT_StringlutputHandler; i ObjectType := EPEC ISOBUS.VT PoolCbjsctTypes.STRING VARILBLE,
i_ObjectID := G_IS0BUS VI _Info.0BJ _ID STRINGVARIZBLE TESTVAR,
i _planguageFileHandler := ADR(G_ISOBUS Language.Handler)

I
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Examples, VT string output, local string

« Send local string example:

S/ get string to handler, length 15 modified on runtime
G_AppObiHandlers.OutputString StringVariableTest.SetString(
i _pString := ADR{localText),
i_Stringlength := strlen
[
¢ _ApplbjHandlers.CutputString StringVariableTest.3endTrigger();
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Examples, VT string output, using languages
* Language file is found in project’'s ISOBUS\Python\Languages folder
« Example how to send language string with strlng output handler:

! Note VT -lient cuneries lancuace aubomsbil 11w Fram VT ssprrestr Ance ThER connecs1 ne
NOLE Wi Cllc e =5 languages duiomatlogall}y I

e = et TS R —— i T

F I ueried dagalin before reconnect

A LD Adnguage 15 Changsed 4 Vi Cerllin

S/ 5et output string L
& _ApplbjHandlers. uutputStrlng Test3tringl.SetlanguageString(
i Stringld := G_IS0BUS Language Info.0BJ _ID TXT TEST STRING 1,
i_LanguageCode := i_pVIClient*.o VIStatus.VILanquageInfo.Lanmagelods

=

G_ApprjHandlers.DutputString_TestStringl.SendTrigger{?d

« Default language can be initialized to language handler if selected
language is not found:

=TS T =l =1

uage nandle

/4 Set default language for langu

@_IS0BUS Language.Handler.SetDetf aultLanguage{
i _LanguageCode := 'en'

I

BT oW
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Examples, VT string input
String input handler is implemented by library but defined and

[ ]
initialized by application
« Application defines the string buffer where the input value is updated to
. In|t|aI|zat|on example
e afaar e el G_AppObjHandlers.InputString UserText.Init(
// Imput string datamask, input field i_pMainObjectHandler := ADR(G_IS0BUS VT.MainObjectHandler],
IﬂplftStrmg Userlext: EEEC_ISOBUS.VI _StringlnputHandler; i ObjectType := EPEC ISOBUS.VT PoolObjectTypes.STRING VARIABLE,
o T e e i ObjectID := G ISOBUS VT Info.OBJ ID STRINGVARIABLE INPUTSTRINGUSERTEXT,
i pString := ADR(G_AppVariables.UserlnputText),
VAR_GLOBAL o i_Stringlength := TO BYTE (SIZEOF(G_AppVariables.UserInputText)-1)
UserInputText: STRING{LO0); )i -
END VAR ’
 NewData flag is set TRUE when new input text is received

&_tpplbjHandlers.InputString UserText.o NewData THEN
&_applbjHandlers.InputString UserText.ResetHewData();
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Features, AUX-N

« AUX-N features are comparable to C2.3.
« AUX function variables are found in G_ISOBUS VT _AUX GVL
« AUX Function handler instance is found in G_ISOBUS VT GVL

BuxFunctiond TO0 1 25000: EFEC ISOBUS.AUX FunctionDatalypel;

(*AUX-N Functions configuration table for handler#)
AUE Functicons: ARRAY [1..G I30BUS VI_Info.AUX FUNCTION COUNI] OF EFEC_IS0BUS.AUX Function := [
(Assignment := (AUXFunctionCbjectID := 23000), FunctionType := EPEC IS0BUS.AUX FunctionTypes.BOOL LATCHING, pScaledData := ADR(ZuxFunction2 TO_1_2%000)),

. LoadPreferred |s method mstead of funct|on

A A e e e s e e
preferredresult := &_IS0BUS JT AUX FunctionHandler. LcadPrE Erred{

i LoadEmptyAssignmentsOnError := FRAL3E,

i LoadEmptyRssignmentsOnTimecut := TRUE, // Load empty preferred assigmments 1f correct AUX Inpot device 15 not found on bus

i Timeout := T#103

« Refer to example application for more information
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Features, TC

« TC client in code template is found at G_ISOBUS_TC.Client
« DDI variable array is found in G_ISOBUS_TC_DDI GVL

« Many of the C2.3 functionalities are now methods (instead of
functions or inputs)
« DDOP configuration is done with methods
« Default thresholds/intervals can be set by methods if default
set is used and requested by TC

« Same DDI object ID can be referenced in multiple elements. In
C2.3 this is not supported.

« Refer to Epec sprayer example application for full application
example

22.6.2022 www.epec.fi

=-{2) DDOP

F':‘ ConfigDisableDDI
ﬁ,} ConfigDisableElement
|_:':| ConfigReady

ﬁ,} ConfigResetDefault
ﬁ,} Setlabels

F':‘ SetSerialNumber

ﬁ,} SetSWWersion

=-I2) DDIs

|_:':| SetCurrentDistance

ﬁ,} SetDDIChangeThresheld
ﬁ,} SetDDIDistanceInterval
[ SetDDIThresholdLimits
ﬁ,} SetDDIMmelnterval
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Examples, TC configuration

« TC DDOP serial number is set by code template
. TC DDOP version can be set by application:

sion to TC client DDOP as - sqgnostic PGN
1 I di C Bl

L LA . 15 C_I.a_!.a___l: __,- uses Same Version rl: Ladyg oL

swversion := Standard.LEFT(3TR:=G_I30BU3 ﬁlagncstlcs Data.3wldentification.fApplication SW, 32);
G_T30BUS TC.Client.3etSWVersion(
i_ClientSWVersion := awwversion

Iz
« TC DDOP labels can be set by application:

IC _Structurelabel: ARRAY[1..7] OF BYTE;

IC LocalizationLabel :EFEC _IS0BUS.FGN _Data Languagelmd;

m o = - 1 I TatmT e T T e
£ 1 - TAms11m A | 1 A T 1 i
Set structure and localization label to TC client

G_IS0BUS_TC.Client.5etLabels(
i_Structurelabel := TC _Structurslabel,
i _LocalizationLabel := TC_Localizationlabel,
i_LoadDDOPFFromLabel := TEUE
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Examples, TC configuration

« DDI disabling is more flexible versus C2.3
. ConfigDisabIeDDI disables single DDI variable

G_T50BUS TC.Client.Conf 1g313ablE33I{1 bjectI3 =5 IS0BUS_TC DDT. 33IL13t[a IS0BUS TC Info.DDI_TNWNDEE SECTION CONTROL STATE OBJ_ lJE] bjectId)

. ConflngsabIeEIement dlsables element and |ts DDI varlable references

G_I50BUS TC.Client.Cont 1g313ableElement{1 ElementNumber:=5 IS0BUS TC Info.DET NBE Bl 53 OBJ lJlJS)

. If DDI eX|sts in multiple eIements |ts dlsabled onIy if all element
references are disabled or DDI obJect is disabled separately

« C2.3 supports only disabling of whole element and its DDI references
« Config methods can be used when TC client is in RECONFIGURATION state

« ConfigReady method is mandatory even if application does not disable any
DDIs. Client will stay in RECONFIGURATION state until ready is triggered.

G_I50BUS_TC.Client.ConfigReady()r

« ConfigResetDefault method can be used to re-enable all objects

=5_T50BUS _TC.Client.ConfigResetDefaulc();

cl0c
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Examples, TC configuration

If DDI belongs in default set and TC sends default set request, the

application can use TC client methods to set default settings
Default set request flag IS |n TC client’s o_TCStatus output

Check if default set measuremsents &S equeste

IF G_I50 BUS_TE.Cllent.C_T”Status.3E_aultSEtRequestEd AND HOT defaultSetOld THEN

e AeF T b e s Fman Am Fmra T ek P PIRT A

ddierrorl := G_IS50BUS_TC.Client.S52tDDIChangeThreshold(
i_0ObjectID := &_IS0BUS TC DDI.DDIList[G_ISOBUS TC Info.DDI_ INDEXE ACTUAL WORE STATE OBJ _1000].0bJjectld,
i_ChangeThreshold := 1
I
ddierror2 := G_IS0BUS TC.Client.3etDDIDistanceInterval {
i_0ObjectID := G_IS0BUS_TC DDI.DDIList[G_ISOBUS TC Info.DDI_INDEE TOTAL DISTANCE OBJ_1002].0bJjectId,
i DistanceInterval := 1000
N
ddierror3 := G_I50BUS _TC.Client.352tDDIThresholdLimits(
i_ObjectID := &_IS0BUS TC DDI.DDIList[G_ISOBUS TC Info.DDI_ INDEXE ACTUAL WORKING WIDTH OBJ _1101].0bjectld,
i MinThresheold := 100,
i MaxThreshold := 200
I
ddierrcrd := G_IS0BUS TC.Client.SetDDITimeInterval (
i_ObjectID := G_IS0BUS_TC DDI.DDIList[G_ISOBUS _TC Info.DDI_INDEX TOTAL TIME OBJ_1001].0kjectId,
i TimeInterval := T#13
Vi

™ Tm
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Features, TECU

« Application data is located in G_ISOBUS_TECU.Data

« AUX valve command PGN (class 3 message) is not implemented at C3.5
library because TIM feature is not implemented. Only TECU Class 2 or
lower is supported.

« In C2.3 TECU interface is able to connect only to one TECU instance
defined in MultiTool

« In C3.5 MultiTool defines maximum TECU instance count and library is
able to receive tractor facilities message from multiple TECU devices

« Library uses the TECU facilities messages to determine which signals
are implemented by which TECU instance. Lowest TECU instance
number is prioritized. Standard defines that secondary TECU shall not
send signals which are available by primary instance.

B C
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Features, Diagnostics

« Configuration data is located in G_ISOBUS_Diagnostics.Data

« Data is automatically initialized by code template

« If data needs to be changed on-fly, the raw PGN data can be updated
by PGN specific method after data has been changed in GVL

« DM1 PGN is not implemented by ISOBUS library. The DM log
functionality will be added to 11939 library in future SDK and ISOBUS
applications will use 11939 implementation when available.

« Example applications temporarily include the DM PGN in application
code for testing purposes

cl0c
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For questions,
contact techsupport@epec.fi
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