T, WS

ctrlX - corEe
« Communication with XM rexroth

A Bosch Company |

- Connection using Modbus

|

Jordi Laboria (DCET/SLF4-ES)

1 2021/11/04| DCET / SFL4-ES | Jordi Laboria | Bosch Rexroth AG2021 All rights reserved, also regarding any disposal, explotacion, reproduction, editing, distribution, as well as in the event of rex roth

applications for industrial property rights. A Bosch Company




ctrl - Connection using Modbus

In the next tutorial we will see how a communication works using the Modbus protocol to pass data from a ctrIX to an XM and vice versa.

The system uses the Server - Client model
ctriX XM
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The Modbus operating modules that we are going to use allow the passage of up to four types of areas.
1/0 Area ctriX
I 65536BitCoil  Byte | e—e
1/0 Area |__ 65536 Discretelnput__________Byte || e———e
65536 Bit Coil Although this is relatively true, the reality is that the 65536 Word Input Register Word
65536 Discrete Input | & allocation of areas in both teams, differs slightly in 65536 Word Holding Register Word &
65536 Word Input Register the part called Coil.
65536 Word Holding Register So care must be taken when transferring data. S | [OArea_____________XM __
1 65536 Bit Coil Bool | &——@
|___65536 Discrete Input__________Bool | &——®
65536 Word Input Register ~ Word
65536 Word Holding Register Word
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ctrl - Libraries used for Modbus communication

For this we are going to use the following libraries that must be installed on both computers

v N
| C¥A_ModbusTCP, 1.8.0.1 (Bosch Rexroth AG) :__=_@ _CE:':; =E =?E=ngi;ﬂ'jﬂ=ﬁif*=rﬁ’=ﬂ&=’4§= "
+TE] DUTs e
ctrIX _i 22 Global\ ,@names 0 POUS
5 pale - #-2) ModbusTCP Client
+-12) pous
SERVER &— - ‘J'Tf:J:I-TSEr?_‘ P = [h ModbusTCPServer
#2) _ntemal ___._iﬂ":db:“i’:jsﬂi:::

+{ﬁ _Library Information T e b iuiult Ll |
+-2) _Project Information

as a server and to send the data, we will use the
module “... Type2”, which allows us to send (and
receive in two areas) the four commented areas.

j n the case of the example, we are going to use ctrIX

+ - RIL_ModbusTCP, 14.22.35.1 (System) RIL_ModbusTCP @_R_ﬂ_ = _.'I'__ﬂ:"_ ?4_—3;33 FE}‘S_E?HI &l _=d.LlL.I._E.-|LP=Cl|_EU_I === =|i

e i = oo ModbusTCF, 14.22.35.1 (System) | -E] IL_ModBusTCPClient
——;———h[— ————————————— - I
v -1 Library Information_ ~[E] 1L_ModBusTCPReadCS I
_E': =@=M idius:TiP;C "ini = IL_ModBusTCPReadDeviceldentification H
CLIENT +-I) ModbusTCPServer [E] 1L_ModBusTCPReadDiscreteInputs H
+ {2 Project Information IL_ModBusTCPReadHoldingRegisters I
+E:l Types IL_ModBusTCPReadInputfegisters I
. . D _internal ~[E] 1L_ModBusTCPReadWriteMultipleRegisters H
The XM as a client will use several of the modules 56D vers - i

. . . ) . k- _Mersion : . ;
& since we will collect the information sent according @ GiobaivarisblesMocbusTCRSrY IL_ModBusTCPWriteMultipleCoils I
. IL_ModBusTCPWriteMultipleReqgisters I
to the group of data received. -

group of data received. @ GV ErrorInfo ~[E] 1L_ModBusTCPWriteSingleCai !
! ng 1
1 IL_ModBusTCPWriteSingleR.egister H
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ctrl - Communications module in ctriX

Module used in ctriX to send data. This module also allows us to read the CoilData and HoldingRegisterData that can be modified from the Client

Variables used in ctrIX Modbus communications module

VAR
foModbusComToXM: IL ModbusTCPServerTypel Array in byte format that we will send to the XM (These bytes can also be written from the "Client")
arCoilData: ARRAY [0..7] OF BYTE: ./0 Array in byte format that we will send to the XM
arInputData: ARRAY [0..7] OF BYTE;
bEnakle: BOOL; @ —® Module activation bit
E;nﬂp'emmm;: BOOL: @— —® Data sending activated
rror: BOOL: H :
' . . . TYPE dutBRegisterData :
stRegisterData:dutRegisterData; .\. Active error in the module STRUCT
stHoldingRegisterData:dutRegisterData; Data structure for the "Register Data" arWord:  ARRAY[(O..299]0F WORD; A4 0 - 999
END VAR . . i o . . ~
- Data structure for the "Holding Register Data" arlnt:  ARRAY[U..353]0F INT; £/ 1000 - 1333
. e e arlfint: ARBAY[0..999]0F UINT: A4 2000 - 2999
Commnications comtrol module (These structure can also be written from the "Client") arDint: ARRAY[0..439]OF DINT: 4/ 3000 — 3999
dul d b arldint: ARBAY[0..499]0F UDINT;: AF £000 - £999
fhModbusComToRM( // IL ModbusTCRSsrverTypsoz @=———= Module used for the Server arReal: ARRAY[0..4595]OF REAL: // 5000 - 5999
Enabkle:=kEnabkle , @ ® Activate communication arString: ARRAY[0..%%]0OF STRING(1%);/ 7 €000 - £3493
InCperation=> bINUpEration, @ ® Module in Operation
Error=> DEFror, @ . END STRUCT
ErrorIDes |, ——@® Module in Error END TYPE
Errorldent=> , — & The port used for communication is 502 (Default) )
POIti= , @ . . As can be seen, we can use structures with
CoilData:=ADR(arCoilData) @=— ® Direction extraction & different types of data to use in
Size0fCoilData:=SIZEOF (arCoilData) , @~—————g Defining the size of the structure communication.
InputData:=ADR{arInputData) ,
Sizel0fInputData:=SIZE0OF (arInputData) ,
I;?ld;;fig%ﬂt;rnét“;;‘m{“g;’;:;‘f‘igli?m;m? . :| f} The four communication areas are managed
ize cldingRegisterData:= stHoldingRegisterData) , . . .
InputRegisterData:—ADR (stRegisterData) |, using the ADR () and SIZEOF () instructions
Sizel0fInputRegisterData:=SIZE0F (stRegisterData) ,
Stats=> )
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- Communications modules in XM

ctrl

As we have commented previously, on the client side, more modules are used to carry out the readings or, where appropriate, the writings.
The first module to use will be the "IL_ModbusTCPClient" that helps us to establish communication and obtain the communications indicator.

Start of Communication @=——

IP address of the server @=————————@

Communications port o~

Activate comunication with ctrlX (Server)
fbModbusCLient XM
IL ModBusTCPClient
EN ENC
—® pEnable —Enable InOperation
'182.168.1.1" —|Address Error
—@ 502 —|Port ErrorID
ErrorIdent
ModBusLink

| @

—® Communications indicator

The ctrIX communications module transmits the data to the XM, in some cases as read / write and must be “read” or “written according to the provisions of

the generated structures themselves, as described below.

ctriX
fhModbusComToXM({ // IL
Enable:=kEnabls ,

ModbusTCPServerTypedl

Infperation=> bkInlperation, ~

Error=> bError,

XM

Communication +

i fbModbusCLient

IL_ModBusTCPClient

e e e e e |

ErrorIDes —8 Reading Coils I+ & fbModBusReadCoils IL_ModBusTCPReadCoils I
Ermrldenn; r Read Discrete Inputs |¥ @ fbModBusReadDiscretelnputs IL_ModBusTCPReadDiscreteInputs H
Port:= , — H + @ fbModBusReadHoldingRegisters_Word IL_ModBusTCPReadHoldingRegisters H
CoilData:=ADR{arloilData) , o ¥ . . . . .
512007001108 ta: ~STZEOF (axCoilDaca) | H - fbModBusReadHoldingReqisters_int IL_ModBusTCPReadHoldingRegisters |
InputData:=ADR(arInputData) , I + & fbModBusReadHoldingRegisters_Uint IL_ModBusTCPReadHoldingReqisters H
SizeOfInputData:=SIZEOF (arInputData) , —® HoldingRegisterData reading —= |+ & faModBusReadHeldingRegisters Dint IL_ModBusTCPReadHoldingRegisters |
HoldingRegisterData:=ADR(stHoldingRegisterData) , @ II . . ) ) ) Il
Size0fHoldingReqisterData:—STZECF (stHoldingReqisterData) | I + & fbModBusReadHoldingReqgisters_Lidint IL_ModBusTCPReadHoldingReqisters I
InputRegisterData:=ADR (stRegisterData) , H + & fbModBusReadHoldingRegisters_Real IL_ModBusTCPReadHoldingRegisters |l
Size0fInputRegisterData:=SIZEQF (stRegisterData - "_-j-__ @ _ﬂ:._MEd_E gieﬂjﬂgldm ELREQLS@S_—EE'E o _IL_M_Gd_BLETEFE.E_Ed_I’W_Hi_ﬂQE.@QiS_tE_FS_ H
5 => ); . . N T T T e T T e
tats=> |} ., ) ., Write CoilData + ¢ fbModBusWriteMultipleCoils IL_ModBusTCPWriteMultipleCoils
The "InputRegisterData" area works exactly the same as the +  fbModbusWriteMultipleHoldingRegisters 1L ModBusTCPWriteMultipleRegiste
. h . . ) ; i ] _ModBus riteMultipleRegisters
& "HoldingRegisterData" area. However, it cannot be written. Write HoldingRegistersData g
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ctrl - Types of data sent / received

The data sent or received as we have said can be of four different types:

COIL DATA: Coil Data INPUT DATA: Input Data
Options : Read / Write Options : Read
Structure : Byte (ctrlX) / Bool (XM) Structure : Byte (ctriX) / Bool (XM)
Define array size with : SIZEOF() Define array size with : SIZEOF()
Representation : 1 Array / 8 bits Representation : 1 Array / 8 bits
Optional : Use of structures Optional : Use of structures
Ct"’X arCoilData: ABRRAY [':' . ':"] OF BYTE; CtI'IX arInputDat_a: ABRBAY [I:I . ':-'] OF BYTE;
XM arifoilData: ABRRAY [0..7] OF BOOL; XM arInputData: ARBAY [0..7] OF BOOL;
HoldingRegisterData HOLDING REGISTER DATA: REGISTER DATA: RegisterData
Options : Read / Write Optiones : Read
Structures : Word Structures : Word
Define array size with : SIZEOF() Define array size with : SIZEOF()
Representation : Word (16 bits) TYPE dutRegisterData : Representc.ltron : Word (16 bits)
Optional : Use of structures STRUCT —® Optional : Use of structures
arWord:  ARBAY([0..299]0F WORD; A4 0 - 998
arInt: ARRAY[(..992]0F INT; A4 1000 - 1999
arlUint: ARRAY[0..99%]0F UINT; 4 2000 - 2333
stHoldingRegisterData:dutRegisterDatar arDint: ABBAY [0, .455]0F DINT; A4 3000 - 39398 stRegisterDatardutBegisterDatar
arlUdint: ARRAY[0..4%%]0F UDINT; S 4000 - £9339
arReal: ARRAY[0..495]0F REAL; /¢4 BO00 - 59339
arString: ARRAY[0..9%]0F STRING(1%);// 6000 - £3339
END STRUCT
END TYPE
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- CoilData control example

ctrl

Example of sending data at the CoilData level, which is also useful for the "Discrete Inputs"
ctriX

fbModbuaComToXM( // IL ModbusTCEServerTypelZ
Enable:=kEnakls ,
InOperation=> bInOperation,
Error=> bkError,

The maximum value of the "Quantity"” parameter is
2000. If we want to access the following "CoilsData" we

XM must modify the value of "FisrtCoil"

Read Coils From ctrlX

ErrorID=> , fbModBusRegfiCoils
ErrorlIdent=> , L ModBusTCHReadCoils
[@ga===============
l: CoilData:=ADR(arCoilData) , | Sendlng / Receiving foModbusCLlient.InOperation mg@g — A
|L5i20£Co11Daza: ~ST2E0F (axCoilbata) , | CoilData Area | 0 —JFizstcoil Active
InputData:=ADR(arInputData) , Communications indicator extracted |_B - _|Quantizty | O
Size0fInputData:=SIZEOF (arInputData) , . ADR{arCoilData) —(Datahddr ErrorID
rom the connection module _ i
HoldingRegisterData:=ADR(stHoldingRegisterData) , f SIZEQF (arCoilData) SizeCfData ErrorIdent
Size0fHoldingRegisterData:=SIZEDF (stHoldingRegisterData) , fbModbusCLient XM 2585 | |UnitID
InputRegisterData:=ADR (stRegisterData) , _mn‘—mmmm;m_ fbModbusCLient . ModBusLink —=ModBusLink
Size0fInputRegisterData:=5IEEQF (stRegisterData) , —[Enable InOperation —
Stata=> ); pizes Eerorrn |- /
Errorldent
ModBusLink
] = @ arCoilData ARRAY [0,.7] OF BOOL
= CoilData T R . . T e L e et
O e e Ay [0..7] OF EYTE pi ¥ wcoosa 5001 3
ILiiEﬂEEE:::::EEE::::J ” @ arCoilData[1] BOOL I
@ arCoilDatal1] BYTE . I @ arCoilData[2] BOOL H
# arCoilData[2] BYTE If we generate the array in | @ arCoilData[3] BOOL I
@ arCoilData[3] BYTE Byte format, we will only H @ arCoilData[4] 800L H
@ arCoilData[4] BYTE see the first of the bits I # arCoilData[s] BOOL I
[ CoilData[s
@ arCoilData[s] BYTE I o D! eIl oo H
_ I @ arCoilData[7] BOOL i
@ arCoilData[f] BYTE ]
é@ arCoilData[7] BYTE
As already mentioned, both areas are different in the two teams. ctriX
& sends the data in byte format so the first transmit byte sends or receives
the first seven bits of the XM area
7 2021/11/04| DCET / SFL4-ES | Jordi Laboria | Bosch Rexroth AG2021 All rights reserved, also regarding any disposal, explotacion, reproduction, editing, distribution, as well as in the event of rex roth

applications for industrial property rights. A Bosch Company




ctrl - HoldingRegisterData control example

Example of sending data at the HoldingRegisterData level, which also serves for the RegisterData

ctriX XM
fbModbuaComToXM( // IL ModbusTCEServerTypelZ _
Enable:=bEnable , * ¢ foModbusClient _ _ _ _ _ _ __ __ __ __ ] IL_ModBusTCPClient -
InOperation=> bInOperation, === === === = - - ——————_======= al
Error=> bError H + ¢ fbModBusReadCoils IL_ModBusTCPReadCoils I
ErrorID=> , I @ fbModBusReadDiscretenputs IL_ModBusTCPReadDiscreteInputs H
ﬁrrorldent=> . H + @& fbModBusReadHaldingReqisters Word IL_ModBusTCPReadHoldingRegisters H
ort:= , . . )

CoilData:=ADR(arCoilData) | I* & fbModBusReadHoldingRegisters int IL_ModBusTCPReadHoldingRegisters |
5ize0fCoilData:=SIZEOF (arCoilData) , H + & fbModBusReadHoldingRegisters_Lint IL_ModBusTCPReadHaldingRegisters H
II}PUtDﬂtH%R{ﬂﬂnpuwﬂtﬂi . I+ @ fbModBusReadHoldingReqisters_Dint IL_ModBusTCPReadHoldingRegisters |
SizelflnputData:=SIZROF (arlnputDatal . _ _ _ Il , . . _ _ I

|[| HoldingRegisterData:-ADR (stHoldingRegisterData) | Sending / Receiving |* @& fbModBusReadHoldingRegisters_Udint IL_ModBusTCPReadHoldingRegisters

| SizeOfHoldingRegisterData: =SIZEOF (stHoldingRegisterData) , _! HoIdingRegisterData Area H + @ fbModBusReadHoldingReqisters_Real IL_ModBusTCPReadHoldingRegisters |l
e oee) I*_ #_foModBusReadHoldingRegisters &g _ _ _ _ _ 1L ModBusTCPReadHoklinaRegisters_ )
Stats=> : + @ fbModBusWriteMultipleCails IL_ModBusTCPWriteMultipleCails

+ & fbModbusWriteMultipleHoldingReqisters IL_ModBusTCPWriteMultipleRegisters

The data must be extracted in individual groups, if we want to access the different parts of the generated structure, therefore the same type of module is used, but each one for a
different group.

ctriX XM + @& fbModBusReadHoldingRegisters Word
= & stHoldingRegisterData dutRegisterData = @ stHoldingRegisterData + & fbModBusReadHoldingRegisters_int
+ @ arword ARRAY [0..999] OF WORD + @ arWord
¥ @ arlnt ARRAY [0..999] OF INT ¥ @ arlnt + & fbModBusReadHoldingReqgisters_Llint
+ i + i
g arlint ARRAY [0..999] OF UINT @ aruint ./. ¥ & fbModBusReadHoldingRegisters Dint
+ @ arDint ARRAY [0..499] OF DINT + @ arDint
+ ¢ arUdint ARRAY [0.,499] OF UDINT + @ arlldint .——-——. + & fbModBusReadHoldingReqgisters_Lidint
E? arReal ARRAY [0..499] OF REAL E2 arReal 0\.
i - [ 1 ? - + & fbModBusReadHoldingRegisters_Real
* @ arString ARRAY [0..99] OF STRING(13) * @ arstring —
+ ¢ fbModBusReadHoldingRegisters_Sring
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ctrl - Example of control of HoldingRegisterData - Use of structures to send complex data

The communication structure of the HoldingRegisters area is in Word format, so we must calculate at which point each read / write sector is initialized.

Read Holding Registers WORD Type From ctrlX

occupation corresponds 1 to 1. The following areas are in double word foModBusReadiiol dingRegi srers_Hord

format, so the assigned value * 2 should be multiplied, in this way we EL_HDG,B“TCPRE“HGMiDgRegisters
can adjust the values and knowing what area we can work on. ﬁ_

f The first 4 areas of the structure are in Word format, so the actual

= Enable Ll ol FALSE
FirstRegister I Active =

Quantity Error = Raisid

From the example and with the structure shown, each area has a

. . ADR (stHoldingRegisterData.arWord) — Datalddr ErrorID — |[NONE ERROR
starting point SIZEOF {stHoldingRegisterData.arford) SizeOfData ErrorIdent |-
- i . i [255]| —{UnitID
'"= E:SE-';' ELHEEQ_—IS;EE= QJEE@E;D:EE& T L 3 ===z fEModbusCLient .ModBuslink -2 ModBusLink
+
Lt _®aword __ _ARRAY[O.9SSIOFWORD  _ _ _ _C_ __
T @ arlnt ARRAY [0..999] OF INT 100
+ @ arUint ARRAY [0..999] OF UINT 2000
+ @ arDint ARRAY [0..499] OF DINT 3000
_F_@oerudint ____ ARRAY[D.degloFuDnT_ 4000
"% % arReal ARRAY [0..499] OF REAL 5000 . :
"===—==;==========================£ Read Holding Registers REAL Type From ctrlX
+ @ arstring ARRAY [0..99] OF STRING{19) 6000 fbModBusReadHoldingRegisters_Real
. IL_ModBusTCPReadHoldingRegisters
The modules only allow to send 125 elements at a time by means of h ﬁ_
~ the parameter "Quantity", if we have an area of 1000 words, for \= — _fbModbusCLient. InOperacion [EWETl—Enable  _ _ _ _ _ Done =
4 . . 5000 —{FirstRegister Active =
( example, we must take into account that access should be done in e ————————————————mramames———— | Error - R
eight blocks, modifying in this case the value assigned in " ADR (stHoldingRegisterData.arReal) —|Datalkddr ErrorID | [NONE ERROR]
FirstRegister " Start End SIZEOF (stHoldingRegisterData.arReal) SizeOfData Errorldent —
1 o Ton [255] {UnitID
> 125 249 fbModbusCLient .ModBusLink —SModBuslink
3 250 374
4 375 499
5 500 624
6 625 749
7 750 874
8 875 999
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ctrl - Modules for data extraction used in the example

Modules used in the example in reading only the first 125 variables of each group

Read Holding Registers WORD Type From ctrlX

I

bModBusReadHoldingRegisters Word

IL ModBusTCPReadHoldingRegisters

frModbusCLient. InOperation [EERCEl— Enable Done
0 —FirstRegister Active Word" area 0 - 999
125 —Quantity Error
ADR (stHoldingRegisterData.arWord) —|DataRddr ErrorliD
SIZEQF {stHoldingRegisterData.arford) SizeQfData Errorldent

—|UnitID
frModbusCLient .ModBusLink —SModBuslink

Read Holding Registers INT Type From ctrlX

fbModBusReadHoldingRegisters_Int

IL_ModBusTCPReadHoldingRegisters

fbModbusCLient.InOperation m—Enahle Done m
1000 —|FirstRegister Active =~ B3 .
125 |omenries - Emzm Nt area 1000 - 1999
ADR (stHoldingRegisterData.arInt) —{DataBddr ErrorID
SIZEOF (stHoldingRegisterData.arInt) SizeOfData ErrorIdent
[285] {UnitID
fhModbusCLient.ModBusLink —=ModBusLink

Read Holding Registers UINT Type From ctrlX

fbModBusReadHoldingRegisters_Uint

IL ModBusTCPReadHoldingRegisters

fbModbusCLient.InOperation m— Enable Done
2000 —FirstRegister Active H .
125 —|ouantiey i Uint: area 2000 - 2999
ADR (stHoldingRegisterData.arUint) —Datalddr ErrorlID NONME ERROR

SIZEOF (stHoldingRegisterData.arlint) SizeOfData ErrorIdent

[288] qUnicID

foModbusCLient . ModBusLink —

ModBusLink

@ stHoldingRegisterData  dutRegisterData
+ @ arWord ARRAY [0,.999] OF WORD

Dint: area 3000 - 3999

Dint: area 4000 - 4999

Real: area 5000 - 5999

Read Holding Registers DINT Type From ctrlX

fbModBusReadHoldingRegisters Dint

IL McdBusTCPReadHoldingRegisters

fbModbusCLient.InOperation m— Enable Done

3000 —{FirstRegister Active

125 —Quantity Error

ADR (stHoldingRegisterData.arDint) —Datakddr ErrorID

SIZEOF (stHoldingRegisterData.arDint) SizeOfData Errorldent
2 UnitID

fbModbusCLient . ModBusLink —ModBuslink

Read Helding Registers UDINT Type From ctrlX

foModBusReadHeldingRegisters Udint

IL._ModBusTCPReadHoldingRegisters

foModbusClient.InOperation [[EXTGH— Enable Done
4000 —FirstRegister Active
125 —Quantity Error

ADR (stHoldingRegisterData.arUdint) — Datakddr ErrorID

SIZEOF (stHoldingRegisterData.arldint) SizeofData ErrorIdent

[2558] qUnicID

fEModbuaCLient .ModBuslink —SModBuslink

Read Holding Registers REAL Type From cbrlX¥

fbMndBusReadHoldingRegisters_Real
IL ModBusTCPReadHoldingRegisters

foModbusCLient. InOperation [EXEGA—{Enable Done

5000 —FirstRegister Active

125 ]}Ouantity Error

ADR (stHoldingRegisterData.arReal) —Datalddr ErrorID

SIZEQF (stHoldingRegisterData.arReal) SizeOfData ErrorIdent
[255] —{UnitID

fbModbusCLient.ModBusLink —ModBusLink

+ @ arlnt ARRAY [ﬂ ggg] OF IMT Read Holding Registers STRING Type From ctrlX
v fbModBusReadHoldingRegisters_String
+ g arlint ARRAY [0..999] OF UINT hlL_McldEusTCPReadIloldingReq1sters
+ @ arDint ARRAY [0,.499] OF DINT foModbusCLient. InOperation [EEXTSl—Enable Done
# @ arUdint ARRAY [0..499] OF UDINT O |TirstReatater Rotive
125 —Quanticy Error

+ @ arReal ARRAY [0..495] OF REAL Real: area 6000 - 6099 ADR (3tHoldingRegisterData.arString) — Datadddr ErroriD

5 SIZEOF (stHoldingRegisterData.arString) [ 2000 |—5izeofData Errcrident
+ & arString ARRAY [0..99] OF STRIMG({19) UnitID

fbModbusCLient . ModBusLin S ModBusLink
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ctrl - Modules for writing CoilsData and HoldingRegisterData

The writing modules for multiple Coils or multiple registers allow us to modify the CoilsData and HoldingRegisterData values from the client side.

feModBuaWriteMultipleCoils

| IL ModBusTCPWriteMultipleCoils

The operating structure for writing data is exactly bEnableWriteCoils | EiRag—{Execute Done = RS

the same as in the case of reading and we must 0 —{FirstCoil Active =

modify the parameters "FirstRegister" and & —Quanticy Error =~ B

"Quantity" to be able to access the different areas ADR (arCaoillata) —(EEettiay Eccoclll — IS

SIZEQF (arCoilData) SizeOfData ErrorIdent —
—{UnitID
fbModbusCLient .ModBusLink —SModBuslink
= & stHoldingRegisteData  dutRegisterData
+ @ arWord ARRAY [0,.999] OF WORD
: z ::E;t ﬁ: g ::3 gi L“I'TNT fbModbusWriteMultipleHoldingRegisters
5 ¢ amint ARRAY [0..455] OF DINT &IL_HndBusTCPHIitEHultipl EREgisterH
+ @ arUdint ARRAY [0..495] OF UDINT
+ @ arReal ARRAY [0..499] OF REAL bEnableWriteHoldingRegisters m—Execute Done =
+ @ arString ARRAY [0..99] OF STRIMNG{19) 0 —FirstBRegister Active m=
125 —Quantity Error m= Prifix
ADR (stHoldingRegiaterData.arBeel) —Datalddr ErrorID — |NONE ERROR
SIZECF (stHoldingRegisterData.arReal) SizeOfData Errorldent —
—UnitID
fEModbusCLient .ModBusLink —SModBuslink
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ctrl - Bit "InOperation" + Notes

In the previous examples the read modules are activated directly with the "InOperation” bit. However, it must be in mind that if we want to write data, this
signal should be deactivated because if it does not continue writing the value sent by the Server

Activate comunication with ctrlX (Server)
feMadbusCLient XM Read Heolding Registers REAL Type From ctrlX
IL lulﬂdBus'['CPﬂlj__ent fbModBusReadHoldingRegisters Real
EN ENO—— HL_HndBu sTCPReadHnldingRegiste ﬁ
bEnakle —Enable InOperation [~ @ - .- =

1182.168.1.1" —Eddr=a= Error - thDdbuElCLiEIlt.InDpEIatiDnmEnﬂhlE _i| Done M=

502 — Port ErrorID - T T T T T T T T T T T T T T T T T 5000 —FirstRegister Active =

ErrorIdent — 125 —|Quantity Error m=
ModBusLink — ADR (atHoldingRegisterData.arBeal) —(Datalhddr ErrorlD — |HONE ERROR

SIZEQF (stHoldingRegisterData.arReal) SizeOfData ErrorlIdent —
[255| UnitID
fbModbusCLient.ModBusLink —SModBuslink

Notes:

- It is recommended to use a sequence of steps to perform a controlled sending of the data.

- Failure to do this may cause errors

- The communication must be associated to a standard Task and never to a Sercos task.

- The sequence used in the XM part manages the control of the reads and the error in the initial communication.

- This programming is done my way and it is obvious that the end goal can be achieved in many ways.

- This is just a small example of Modbus communication and some program changes may be necessary to get the best results.

- As we have some areas for reading and writing and others for reading only, we can use them separately and in this way manage the data sent and the data
received.

- In some modules the error F_Related_Table may appear, additional 1: “1817”, additional 2: “13”, this error does not appear in the lists but it can be generated
by a too high value in "Quantity"
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ctrl - Example with Case sequence (With only reading modules)

Activate comunication with ctrlX (Server)
fhModbusCLient
IL ModBusTCPClient
ENO—————
.5tepl or —Enable InOperation —bInOperation
, *192.168.1.1" —Address Error —bError
502 —pore ErroriD - )
xesensamne |- In the example, the two initial steps are 0 and 1 (where
ModBusLink - . . . . d) d h h d'ff d
Bead Coils From otrlX reading modules are activated
fbModBusReadCoils
IL McdBusTCPReadCoils
EN ERO——
w5tepsModbus. Stepl2 —{Enable Done [
0 —FirstCoil Aetive Read Holding Registers INT Type From ctrl¥
8 —Quantity Error [~ fbModBusReadHoldingRegisters_Int
ADR (arCoilData) —{Dataiddr ErrorID IL ModBusTCPReadHoldingRegisters
BIZEQF (arCoilData) —5izeOfData Errorldent — EN ENC——
—{UnitID w3tepaModbus. SteplS —{Enable Done [~
fbModbusCLient .ModBusLink —S|ModBuslink 1000 —{FirstRegister Active
125 —Quantity Error
Read Discrete Inputs From otzlX ADR (stHoldingRegisterData.arInt) —{DataRddr ErrorID
fhModBusReadDiscreteInputs SIZEQF (stHoldingRegisterData.arInt) —|5izeCfData Errorldent — E -
TL ModBusTCPReadDiscra* . uputs —UnitID Read Holding Registers UDINT Type From ctrlX ) )
— . = fhModbusCLient . ModBusLink —{ModBusLink fbModBusReadRoldingRegisters Udint
\ wStepaMedbus. Stepd3 —EpARis Done IL ModBusTCPReadHoldingRegisters
U —{FiratInput Active . . EN ENO
& —Quantity Error Read Holding Registers UINT Type From ctrlX wStepsModbus . Step08 —|Enable Done —
ADR (arInputData) — Datadddr ErrorID fbModBuaReadHoldingRegisters_Uint 4000 —{FirstRegister Dotive -
SIZEOF (arInputData) —|SizeOfData ErrorIdent 1L _ModBusTCPReadHoldingREgiSters "] 125 —{Quantity Error
—unitin EN ADR (stHoldingRegisterData.arUdint) —Datafddr ErrorID
fbModbusCLient .ModBusLink —SModBusLink witepsModbus. Steplé — Enable Done — SIZEOF (stHoldingRegisterData.arUdint) —|SizeOfData ErrorIdent —
2 gister hctive — —UnitID
— 125 —Quantity Error — foModbusCLient . ModBusLink —S|ModBusLink
o iUluNg Hegisters WORD Type From ctriX 7 @RegisterData.arlint) — Datakddr ErrorID —
fhtodBusReadiioldingReqaatars Word ZEOF (stHoldingRegisterData. axUint) — SizeOfData Errorldent [
IL. ModBusTCPReadHoldingRegisters —{UnitID Read Holding Registers REAL Type From ctrix
foMadbusCLient . ModBusLink —iModBusLink folodBuakeadfioldingRegiotars Real
wStepaMedbus. Step04 —Enable Done IL ModBusTCPReadHoldingRegisters
StRegister Active EN ENO—
Quantity Error Read Holding Registers DINT Type From cirlX ) wStepsiodbus.Step0d —(Enable Done [~
ngRegisterData.arwory) Basalddr ErrorID fbModBusReadHoldingRegi i 5000 —|FirstRegister Active [~
TZEQF (stEoldingRegisterData.arWord) — SizeQfData F=rnarident m’dnnmmism“ 125 —{Quantity Frror|-
4 —— — .
UnitlD EN ENO—— ADR (stHoldingRegisterData.arReal) —Datakddr ErrorID|
i 5 o —
Th¥odbusClient . ModBusLink — HedBESIomi - ! wStepsModbus . StepD7 —Enable Done — SIZEOF (stHoldingRegisterData.arReal) —|SizeOfData Errorldent —
—— 3000 —|FirstRegister Active — —{UnitID
125 —Quantity Error — fbModbusCLient.ModBusLink —=iModBusLink
ADR (stHoldingRegisterData.arDint) — Datalddr ErrorID—
SIZEOF (stHoldingRegisterData.arDint) fS.lfeDfDm:a ErrorIdent — Read Holding Recisters STRING Type From ctrlX
;UDIEID fbModBusReadHoldingRegisters String
Ca Se 1 O fbModbusCLient .MedBusLink —5ModBusLink L e Tt T
EN ENO—
. wStepsModbus. Stepl0 —Enable Done —
€000 —|FirstRegister Active —
Ca S e 125 —|Quantity Error —
0000 ADR (stHoldingRegisterData.arString) —Datalddr ErrorID
SIZEQF (stHoldingRegisterData.arString) —(SizeCfData ErrorIdent —
—|UnitID
frbModbusCLient.ModBusLink —H{ModBuslink
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ctrl - Example with Case sequence (With only reading modules)

Program modules used in the example

1 CASE iSecComModbus OF
z 0: // Initialization. Ensble Communication Module
[ @ xM_MDdbUS 3 witepsModbus : =w5StepsModbusMask;
--------- I General Module Folder ! bSequenceltart:=FRLSE:;
: = X 5 iSecComModbus:=1; . . . .
= |”%EEIM°T'°”M|C1 €| 1: // Initialization. Enable Communication Module Activate communication with ctriX (Step 1)
|_—_| ......... LU;IIC 7 witepsModbus : =w5StepsModbusMask;
EI _________ O m {FII.IHHII'E} 2 IF NOT fkModbusCLient.InOperation AND NOT fbModbusCLient.Error THEN 1 Activate comunication with ctrlX (Server)
) witepsModbus.Stepll:=TRUE; // Ensble fhModbusCLient
............ <3|: dutRead (STRUCT) | et 1L ModBusTCPClient
|_—_| ......... I3 Prog0000_xM 11 = o
- [ ) -
DDDD DDDD 12 IF fkModbusCLient.Enable AND fhModbusCLient.Error THEN * wStepsModbus.Stepll or bSequenceStart —Enable In0peration —
E Prog - _G?nam (PRG) 13 wStepsModbus. Step0l:=FALSE; // Enable '152.168.1.1' — Address Error —
i - Rrog 000 0003 BinksfRRG) = = = — . S 202 —Ipore Errortd |-
Il (S @ ngDD?ﬂ ModbusComectdX I 1= strErrorMessage:='Communication Not Start'; et Errorldent -
- ModBusLink
% ditRegisterData (STRUCT) ” 1ef Ewp_tF —
17
GVL_CtiModbus I 12| 1F fEModbusCLient.Enable AND fbM TInCperation THEN
E F‘ngﬂ?ﬂ DDDD General {PHG} I i bSequenceStart:=TRUE;
~[E] Prog0070_0001_Sequence (PRG) " 20 iSecComiodbus:=2; Reading Coils from ctrIX (Step 2)
21 E Step:=0;
ngﬂﬂ?ﬂ {H:H]Z ModbusComectr X {PHG} - . I‘EDE E;E - . 2 Read Coils From ctrlX
____===—=================. - strErroriiessage:='1; fhModBusReadCoils
z3 END IF 1
— IL ModBusTCPReadCoils
. e 24 oo o s
MOdbus Commun,cat'on 25 2: // Read Coils ‘{StepsMod.bus.StepDZ —Enable Done [~
control modules 2€ w5tepsModbus : =wStepsModbusMask; 0 —FirstCoil Active —
27 witepsModbus. Stepl2:=TRUE; ._— 8 —|Quantity Error —
(Example) 28 F’éﬁﬂd_ﬂl_ﬁ gngréhgck__================= ADR (arCoilData) —(Datakddr ErrorID —
25 IF fEModBusReadCoils.Enable AND fhModBusBeadCoils.E THEN . SIZECF (arCoilData) —{Size0fData ErrorIdent —
. H iErro::t:;-=2:-L s = uskeadlolls.Errox " Readmg module —UnitID
= strErrorMessage:="Moduls Read Coils Fault'; || failure check felodbusCLient HodBusLink — ModBusLink
3z "liBTD ir
s ‘;I;35@25@5;@@@;;@:@;@;@;;;:
34 "IF fhModBusReadCoils.Enable AND IbModBusReadCoils.Done THEN I
. 35 bSequenceStart:=TRUE; Il .
& All steps are executed in the same way . H oot | Control to jump to
37 I iErrorStep:=0; I the next step.
33 " strErrorMessage:=""; |
23| | END IF I
40 %’mm___ LT LAt L, TeataT o UL LasE . Tadd e
4 | IF fhModbusCLient.Error THEN Communication operation check. If there is
42 iSecComModbus:=0; I .
e[ | END_IF | an error, we jump to the boot step
| EEFEsEEEmEmEmE === =========2
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ctrl - Graph of the enable bits of the reading modules (With errors)

Graph of the Enable states. As can be seen there is "something" strange, since the fourth bit, corresponding to the values of type "Int" is practically always
active. : ey

I ﬂ H ﬂ mm fbModBusReadCoils.Enable E
0] 0] a0

00| a0
o [X ‘ [; /W mm GVL_CtriModbus.fobModBusReadHoldingRegisters_Word Enable

in
I W
—
R

00| a0
1 \ l \ } \ == GVL_CtriModbus.fobModBusReadHoldingRegisters_intEnable

1)1 a0

== GVL_CtriModbus.foModBusReadHoldingRegisters_UintEnable

00| a0

o mm GVL_CtriModbus.foModBusReadHoldingRegisters_dintEnable
00| a0

} \ mm GVL_CtriModbus.fobModBusReadHoldingRegisters_UdintEnable

0] 0] a0

in
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NI
EREEE
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|
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mm GVL_CtriModbus.fbModBusReadHoldingRegisters_Real Enable
"_ I 0 0] a0
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ctrl - Graph of the enable bits of the reading modules (Ok)

In the following graph you can see the operation of the sequence correctly

A ] i EEteens i |
e |

|
= . | i : (
= |

===

i #  Configuration
Add variable

mm fbModBusReadCoils Enable -
0] 0] A0
= fbModBusReadDiscretelnputs.Enable

1] 1] 40
( [X wmm GVL_CtriModbus.fbModBusReadHoldingRegisters Word Enable
[ \ 0|0 A0

mm GVL_CtriModbus.fbModBusReadHoldingRegisters_intEnable
0] 0] A0

[
l
= if == [ﬂ i (] [ ———

0] 0] A0
\ ‘J [ l mm GVL_CtriModbus.fbModBusReadHoldingRegisters_dintEnable

5 e I R EEUE | ST
Eeeemte b e e
il e e T

== £ £ f i g £ |

Q Fixed the sequence control, the steps are 103 J’ [

executed correctly 05 [ H H H [ X [ [
z l il L 8 Ll i i
|

==

pEeremTE e
e

103
0.5
o
dddddddddddddddddddddddddddddddddddd m L ="yt &
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ctrl - Video example with Case sequence (Send Values to XM

BN ke prcject - el PLC Enginesring _ o 5 | Bl *XM_Modbus.xiwp - IndraWerks Engineering - O X
Flle Edit View Project Build Online Debug Tools Window Help File Edit View Project FBD/LD/IL Build Debug Diagnostics Tools Window Help
: ~ 1 [ = A 3 it
S H|S o b BREX(AGES A TN (R e 505 , m X [E 5 @ A @+ R o 8822 awd kB @ E WO Aplication 803 6| , u|® E
ETer |  +Progl070_0001_Sequence  + Prog0070_0002_ModbusCometrlX | +Frog0070_0002_ModbusCometX | v %
« 0 X | )0_General [ IndraDrive_MPB20_FSof Library Manager [J IndraDrive_MPC20_FSoE e (5] XM_Modbus IndraMotionMicLApplication.Prog0070_0002_ModbusComctriX
Unknown 1 2 IX_CORE.Application.Prog0070_0001_ModbusComTo Expression Trpe Value Prepared value AE]
- -’[gl]m“—c“‘ﬂ“'"m‘"(“'““ Expression Type Value  Preparedvalue Address # # arCoilData ARRAY [0..7] OF BOCL s
=2 PLC Logic
=0 e + # fbModbusComToxM IL_ModbusTCPServerType02 * @ arlnputData ARRAY [0..7] OF BOOL
d : émtnl[n-l] & ¢ arCollbam ¥ [0..7] OF BYTE * @& stReqgisterData dutRegisterData
() ChedkFunctians R T ® @ stHoldingRegisteData dutRegisterData
=-[) Prog0002_EtherCat i EXiE
# bEnable BO0L
-[£] Progoon2_oooo_cen » binoperst
nOperation
~[E] Progoooz_ooo1_Ethe o b D oot
rror
-2 Progooso_Ctrxis 4 stReqisternaa :DUL
£ @ stRegister
-[E] progooso_oooo_Gen . ?d e d“mg'mma‘a
£ @ stHoldingRegis
¥ progooso_oo11_ctrd sl uRegisterData
9 Progoosn_oo12_cirl
2 Progdo70_ModbusComTol i — i
¢ dutRegisterData (STH 1 Activats comunication with ctrl¥ (Server) A
5] progoo7o_oo00_gen fhModbusCLient
Progho7n_o001_Mod 1L ModBusTCEClient
@ 6vL_configaxis
@ GVl _General wStepsModbus . Stepll or bSeguenceStart [JEE%El—Enable InOperation
9 Liorary Manager 1152.162.1.1' —|Rddress Error
MOTION (FRG) - I 502 —Port ErrorID
PLC_PRG (PRG) % o
Symbol Configuration i QLB
= {# Task Configuration o)
=% MainTask (IEC-Ta: E Aead Coils From ctzlX
B PLC_PRG folodBusReadCoils
=¥ Motion (IECTasks IL ModBusTCEReadCoils
8 moTIoN
= #3[j1 Datalayer_Realtime & 5 wStepsModbus. Step02 [[EXEH—Enable Done
=73 4 ethercat_master_instance| 5 r——— o dearces = 'D‘ 0 —|FirstCoil Active
% 0 Indrabrive_MPB20_F B usComToXM( // IL ModbusTCPServerTyps02 8 —{Quanticy Error
5 @ IndraDrive_MPC20_F H EnableEMER:=bEnabl-ENES , ADR (arCoilData) — Datalddr ErrorlD
- = d InOperationBMEd=> bInperationEiEd, STZEOF (arCoilDacta) [ & | —{5ize0OfData  Errorldent
. ErrorEER-> bErrorENERE, M
H ErrorID=> , fbModbusCLient . ModBusLink —~ModBusLink
E Errorident=> ,
7 Porti= ,
o Co11Dat | TERDOB0TFIBOREE |: ~ADR (arCoilData) , 3 Read Discrete Inputs From ctrlX
E Size0fCoilData & |:=SIZEOF(arCoilData) , fbModSusheadDiscretelnputs
10 TnputData TES00000TE40I0AESD_]: =ADR (arTnputData) , I1_ModBusTCPReadDiscretelnpucs
11] SizeOfInputData &  |:=SIZEOF (arlnputData) ,
1z HoldingRegisterDatal 15#0000007F40100F08_|:=ADR (stHoldingRegisterData) , wStepsModbus . Step03 [EXIEH—|Enable Done
13 SizeOfEoldingRegisterData 103 |:=SIZECE (stHoldingRegisterData) , 0 —|FirstInput e
11 Inpur.REq).stErDat:=.A.DR(sr.ReqlﬁterData) . g e -
15| al
; :1ZEOfInpuEREglsterDat SIZEOF (stRegistezData) , AR {arToputDets) — | "
4 tata=> ) SIZEOF (arInputData) [ & |—|SizeOfData Errorldent
UnitID
18] _ ETURN
fbModbusCLient . ModBusLink —ModBusLlink
4 Read Holding Registers WORD Typs From ctrlX
fhModSusReadfoldingRegisters_Word
IL_ModBusTCPReadHoldingRegistezs
wStepaModbus . Stepls Enable
n—rivaroansaran
< > 100% | @) < > ||«
Device user: boschrexrot stbuid: € 0 ® 0  Precomple G RUN Program loaded Program unchanged Project user: (nobody) (€ F— Loggedinuser:- | RUN  Program loaded & =53]
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ctrl

In general and if we structure the
sending and receiving data, we can
use the "RegisterData" as data from
the ctriX and use the
HoldingRegisterData, which can also
be written, as values to send to the
crtiX

- Video example with Case sequence (Send Values to ctriX)

BB Unknown] project - ctrX PLC Engineering - ) X | Bl *XM_Modbus.xiwp - IndraWorks Engineering - m] i
File Edit View Project Build Online Debug Tools Window Help File Edit View Project GVL_CtriModbus_1 Build Debug Diagnostics Tools Window Help
BEEH|&@ o b BRBRX(MGAE N BB 5% ) m X[ s MIF(VE [Ha@F 4 R0 o0 8882 x|l ik B Q@ E W ;O Aplaton 2o, m|® ]
‘F]Project Explorer RS I + Prog0070_0001_Sequence_1 Prog0070_0002_ModbusComctiX + Prog0070_0002_ModbusCometdX_1 ~ +GVL ¥ X
POy e o) Pr090070- 0001 ModtesComTaxh x [ LbiaiyMarpicie| = @ Y. Modbeis IndraMotionMicL.Application.GVL_CtriModbus_1
=13 Unknownz I~ O R e s T e -@GenemlModu:Folder 1y ” . - - ;
=] & ﬁ: f‘ cte ﬂ = P pe alue repared value ress omme | S5
/ @ﬂ::;ﬁs . Sl EORE), Expression Type Value Prepared value  * | ) ‘ stRegisterData dutRegisterData Values Fr |
= € Application [run] B L e LRl 8 = @ stroldingRegistanats jterData Values Tc
% ChedkFunctions ol (1 Deta isterData £ & arWord ARRAY [0..999] ..
= ) Prog0002_EtherCat 5 9 anord ARRAY [0:.999] OF WORD + @ arnt ARRAY [0..999] .
[E) Prognoo2_0000_General (PRG) ¢ arints ARRAY 1036991 OF INT # @ arlint ARRAY [0..999] .
[£] Prog0002_0001_EtherCat (PRG) . @raint ARRAY]0. 595} OF LINT # @ arDint ARRAY [0..439] .
=2 Prog0060_CtirAxis B 9-a0lnt ARRAY [0..495] OF DINT ¥ ¢ arudint ARRAY [0..439] .
[£] Prog00s0_0000_General (PRG) 6@ audit ARRAY[0:455] OF LN} = % ameal ARRAY [0..439]
iR Prog0060_0011_CtlAxis1 (PRG) W @ergeal ARRAY 10,495} OF REAL ® arReal[0] REAL 0
] Progo0s0_0012_CiriAxis2 (PRG) $ arkeally) REAL ] # arreall1] REAL 0
=2 Prog0070_ModbusComToXM # arkealli] i o @ arReal[2] REAL 0
9% dutRegisterData (STRUCT) ¢ aeslld] REAL 0 & areall3] REAL 0
Progh070_0000_General (PRG) # sreall3] REAL e & armeal[4) REAL 0
[£] Prog0070_0001_ModbusComToXM (PRG) ¢ ameslls] it g @ arReal[s] REAL 0
@ GvL_Confighxis # arkealls] BN ¥ # arReal[s] REAL 0
@ GVL_General @ arealle] i 1 # arreall7] REAL 0
m Library Manager # arkeall7] REAL 3 # arReal[8] REAL 0
MOTION (PRG) # arealls] REAL g # arReal(s] REAL 0
PLC_PRG (PRG) # arkealls] REAL 0 & areal[10] REAL 0
™8 symbol Configuration @ # armeal[10] REAL ¢ S Y & arreal[11] REAL 0
= @ Task Configuration o # arReal[12] REAL 0
= £ MainTask (EC-Tacks) B ! fbuo:::ﬁomrom( ;;n i_luod.busrcy.cnwrwpeo: # arreal[13] REAL 0
2 el = el g # arreal[14] REAL 0
= x:-gl I:::o_:':‘lic-ﬁsks) : i B e e # arReal[1s] REAL o
&) motion j Ei:z:E” bErrorENER, % T # arReal[16] REAL 0
=43[3) DataLayer_Realtime < Ermrmem; 3 . "‘ :;gvt o # arReal[17] REAL 0
= ethercat_master_instances_ethercatmaster (DataLays 7 Port:= , o AT “Bhemet XFEC @ arReal[18] REAL 0
5 [ IndraDrive_MPB20_FSoE (DataLayerNode) 8 CoilData[ T6#0000007EFF5Fa8A8_]: =ADR (arCoilData) , B Not_Used # arReal[19] REAL 0
% [ IndraDrive_MPC20_FSoE (DataLayerNode) S SizeOfCoilData[ 8 _ ]:=SIZEOF (arCoilData) , Not_Used_1 & arReal[20] REAL 0
10 InputData[ 16#00000076FF5r3850 J: =ADR (arInputData) , wn[2] Leer_Prog0070_ModbusC # arreal[21] REAL 0
11 SizeOfInputData 8  |:=SIZEOF (arInputData) , 5] Leer_Prog0070_ModbusC # arReal[22] REAL 0
. HoldingRegisterData[ 16#0000007EFrsrere |: =ADR (stHoldingRegisterData) , & arReal[23] REAL 0
13| SizeOfHoldingRegisterData[ 14000 ]:=SIZEOF (stHoldingRegisterData) , # arReall24] REAL ?
14 InputRegisterData] 16#0000007eFFora8ss |: =ADR (stRegisterData) ,
15 SizeOfInputRegisterData[ 14000 _|:=SIZEOF (stRegisterData) , ® arReal[25] REAL 0
16 Stats=> ); & arReal[26] REAL 0
17| & arReal[27] REAL 0
13 stHoldingRegisterData.arDint [0][ 524272 J:=stHoldingRegisterData.ar! % arReal[28] REAL 0
13 # arReal[29] REAL 0
$ arReal[30] REAL 0
e & arReal[31] REAL 0
& arReal[32] REAL 0
Messages -Total 0 error(s), 0 warning(s), 2 message(s) v ox # arReal[33] REAL 0
Projekt auf ctrlX CORE ~ || Derror(s) |® 0 warning(s) & arReal[34] REAL 0
Description Project Object Position ¢ =Reall3s) HEs. ¢
& arReal[36] REAL 0
® Synchronizing the project from the PC to ... % & ameal37] = .
@ Synchronizing the project on the control ... # ameal38] i -
& arReal[39] REAL 0
# arReal[40] REAL 0
@ arReal[41] REAL 0 v
< PYIK 4 >l < > < > P |
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