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Goals:

- Establish communication between ctrIX Core and XM using the IL_TCPCyclic module

- Establish communication between ctrlX Core and XM with the use of network variables

- Establish communication between ctrlX Core and XM with the use of the IL_UDPCyclic module
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ctrl

- Example TCP Cyclic communication (Libraries)

- The procedure for managing sending and receiving data is extremely easy.

- The first step, logically is the location and insertion of the libraries that contain the module that we are going to use
- In ctrIX Core or ctrIXDrive with Core, the library will be CXA_ SOCKETCOMM

- In XM the library will be RIL_SOCKETCOMM
ctrlX Core

' F|_ CXA_SOCKETCOMM = CXA_SocketComm, 1.8.0.5 (Bosch Rexroth AG) |

Fﬂ IoStandard = loStandard, 3.5.17.0 (System)

I} standard = Standard, 3.5.17.0 (System)
#-|EY util = util, 3.5.17.0 (System)

%% IL_CONN_STATUS
i-[E] L_TcPcydic

E !-L—-@ﬁfuﬂﬁﬁﬁjf==

Fh Global Variables

#-2 1omp

#-0 Tep

#-2 uop

F*EII _History

Fﬁ _Internals

I'-FIED _Library Information

- _Project Information

In both cases and regardless of whether it will be
""server™ or "'client" the library will be the same:
IL_TCPCyclic

AN

I¥ ROBOTLIE = ML_Robot, 14.22.0.2 (System)
- o Standard = Standard, 3.5.12.0 (System)
> System_VisuElem3DPath = {not required)

= a5 I
H =2 cydicCommurication |

TETMF IL_CONN_MODE

/* [E] n_tereydic I
e e e e === =

SR E RN
#-2 1ovp

I¥E:I Project Information
#-2 Tep

#-2 uop

I¥E:I _Internals

----- ﬁ Global_Variables
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ctrl - Example communication TPC Cyclic (Description Inputs module)

- Description of the inputs of the communications module:

IL_TCPCyclic
Module activation + _Enal:u_le BOoL i F00L InOperation
q . N Initial Ci t
Mode selection (Server / Client) Nome o __ I —{[Mode 1_comn_o0E =] 5001 Errorf—
=yC|i=C_iE;EI'========D=== =SB=I'\I'E=T gﬁgoggfgrigggggzgﬂ‘c'li:——j T - e - h
TG e G Sl O ok S b B e e
Cyclic_Event_Server 2 Server, Event Sending Mode
XM Cyelie Fvent Clent ’ Cllent. Bvent Sencing Hode \  The use of Cyclic_Server or Cyclic_Client mode allows
Cyclic_Server_Protocol 4 o /e Mode, weis fo e fst Telegram fram Clent with control of the system with a single control Fb
Cyclic_Client_Protocol 5 Client, Cyclic Mode, starts the data exchange transfer with protocol
Cyclic_Event_Server Protocol |6 Server, Event Sending Mode with protocol
Cyclic_Event_Client_Protocol |7 Client, Event Sending Mode with protocol
Address of the team with which we want to connect +*
IpAddress STRING(15)
- - [Port LAVT := S0000]
Communications port value (Default 50000) * [Send 500/ ;= FALSEL _ _ _ __
SendDataadr o ] Il 7IME ResponseTime
: : RecvDataAdr IL-'.' 7 I F000 DoneSend
Not used in modes 0 and 1 of the Mode option e ——u B
—— : The use of data in Pointer to Byte format allows the
Data to be sent in pointer format. ADR() must be used to define the memory area used & sending of many of them using the ADR() statement,
—— - adjusting the size of the send to what the SIZEOF
Data received in pointer format. ADR() must be used to define the memory area used statement detects.
Size of the sent data. SIZEOF must be used to define the length of the data entered with ADR()
Size of the data received. SIZEOF must be used to define the length of the data entered with ADR() SreOfsenabata - DoneRecv
- [Timeout 77ME := TIMEZ15500ms]
Timeout F
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ctrl

- Description of the outputs of the communications module:

- Example communication TPC Cyclic (Description Outputs module)

—Enable 5000
—[Mode &_CoNN MODE
—|IpAddress STRIVG15)
—{[Port LT :=50000]

—{[send 5001 = FALSE]
—SendDatasdr -0
—RecvDataAdr <0
—Size0fSendData
—SizeOfRecvData

IL_TCPCyclic

:=10]

[Timeout 77MFE := TIME#15500ms]

Error in module

Sa0L Errar
ERROR_CODE ErrorlD Error type (The next page
details the error codes)

ERR -""D ETRLY

T Errorldent

[ STATLS Statusf—

_'_'_._u VI

Module in operation.
There is data transfer
S00L InQOperation

TIME ResponseTimep—
F000 DoneSendp—

et DoneRecyi— Detailed error information

—|[Send 507 := FALSE]

—SendDataAdr ~O0VTER T

RecvDataAdr FOINTER T

Size0fSendData T
SizeQfRecvData 00T

TO BYTE

[Timeout 77MF := TIME#15500ms]

IL_CONN_STATUS Status Communication status

ME ResponseTime

Response Time

':] ]

Receive Done

200 DoneSend
0L DnneRmm Send Done

Name

Initial

Comment

MotConnected

0

Mo Connection

WaitingForConnection

Running

Receiving

Received

Transmitting

Transmitted

ConnectionTest

Waiting

ReadyToSend

TimeQutRx

TimeOut

TimeQutTx

MNotReadyToSend

Mo ready to send

DatalLengthError

Data length error

ConnectionEmror

ChecksumError

DataTransmittingError

23

Data transmitting error

DataReceivingError

24

Data receiving error

The states of the module allow us to find out how the system is, however, if we are

AN

slightly cautious, the program will rearm itself, either in case of disconnection of
the communication cable or loss of power of one of the elements (ctrIX Core or

XM), so that we should always be connected if the conditions are correct.
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ctrl - Example communication TPC Cyclic (Possible module error codes)

- Module error codes:

IL_TCPCyclic
—Enable s000

—|{[Mode L conn MooE = 0]
—IpAddress STRING(15)

—[Part L7 = 50000]

—{[Send 5000 :=FALSE]
—{SendDataddr FOINTER 7O BYTE
—RecyDataAdr FOINTER TO BYTE
—{Size0fSendData 00T
—SizeOfRecvData (00T
—[Timeout 77%F := TIME#1s500ms]

S00L0 InQOperatio nI—

S0aL Error

ERROR_CODE ErrarlD
ERROR_STRUCT Errorldent
I_CONN_STATLS Status
TIE ResponseTime

F00L DoneSend

S20L DoneRecy

Table: ETHERNET_TABLE

| ErrorID |[Additionall |  Additional2 | Description

|0THER_ERROR [16#0040  [16#000D |Couldn't create socket.

|0THER_ERROR [16#0041  [16#000E |Couldn't set /O mode.

|0THER_ERROR [16#0042  [16#000F [Couldn’t bind socket.

|OTHER_ERROR [1620043  [16%0010 [Couldn’t places socket: to listening for incoming connection.
|OTHER_ERROR [16#0044  [16#0011 [Couldn't accept incoming connection attempt on socket.
|0THER_ERROR [16#0045 [16%0012 |Couldn't connect to socket.

[INPUT_INVALID_ERROR [16%0202

|16#FEFE/16#0032 |Invalid socket handle.

[INPUT_INVALID_ERROR [16%0204

[16#FEF8/16#0016 [Invalid port number.

[INPUT_INVALID_ERROR [1620208

[16#FEFC/16#0028 [Invalid destination address.

|COMMUNICATION_ERROR [16#0207

[16#0000 |Port.p‘Address already in use.

|COMMUNICATION_ERROR [16#0209

[16#FED7/16#003D |Connection refused.

|COMMUNICATION_ERROR [16#020A

[16#FEC0O/16#003C |TimeOut occured (Default = 1500ms).

|COMMUNICATION_ERROR [1620208  [16#0000 [Host not found.

|COMMUNICATION_ERROR [16#020C  [16#FED8/16#0041 No route to host.

|COMMUNICATION_ERROR [16#020E  [16#0000 [Connection closed.

|COMMUNICATION_ERROR [16#020F 1620000 |Software caused connection abort.
|COMMUNICATION_ERROR 1620210  [16#0000 Data packet oversized. SendDataAdr is not greater than 0.
|COMMUNICATION_ERROR [16#0210  [16#0001 [SizeOfSendData is not greater than 0.
|COMMUNICATION_ERROR [16#0210  [16#0002 [DataLength limit of SendDataAdr reached, max. 1400 BYTE.
|COMMUNICATION_ERROR [16#0210  [16#0003 |Data packet overszed. SendDataAdr is not greater than 0.
|COMMUNICATION_ERROR [16#0210  [16#0004 |SzeOfRecvData is not greater than 0.
|COMMUNICATION_ERROR [1620210  [16#0005 [DataLength limit of RecvDataAdr reached, max. 1400 BYTE.
|COMMUNICATION_ERROR [16#0210  [16#0006 |SzeOfRecvData is smaller than size of received Data.
|COMMUNICATION_ERROR [16#0211  [16#0000 [Connection reset by peer.

|COMMUNICATION_ERROR [16#0212  [16#0000 [Incompatible protocol.

|COMMUNICATION_ERROR [16#1001  [16#0000 |Data Transmitting Error. SendData not equal to RecvData
|COMMUNICATION_ERROR 1621002  [16#0000 [Wrong Mode selected

applications for industrial property rights.
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ctrl - Example communication TPC Cyclic (Example program in ctrlX Core)

- Example of program in ctrlX Core: (Structures and variables)

1 TYPE DUT_ReceiveFromXM :
Structures used in g e
he example 3 wiWord0lFromXm: WORD;
t p 3|  wWord02From¥m: WORD;
il e———— 1 TYPE DUT_SendToXM : 5| wWord03FromXm: WORD;
% DUT_ReceiveFromXM (STRUCT) 2 STRUCT ¢| wiWordo4From¥Xm: WORD;
¢ DUT_SendToxM (STRUCT) @=—— 3| wWord0lToXm: WORD; 7| wWord0SFromXm: WORD;
T b ki 4 wWord02ToXm: WORD; 3|  wWord0€FromXm: WORD;
5 wiWord03ToXm: WORD; S whHord07FromXm: WORD;
ctrlX Core ¢ wiord04ToXm: WORD; 3|  wiordoSFrom¥m: WORD;
7 wiWord05ToXm: WORD; 11 wiWord09FromXm: WORD;
3 wiWord0&ToXm: WORD; 12 wHordlOFromXm: WORD;
9 wWord07ToXm: WORD; 13 END_STRUCT
10 wWord0SToXm: WORD; 14 END TYPE
11 wWord09ToXm: WORD;
12 wiWordl0ToXm: WORD;
13 END STRUCT
_ 14 END _TYPE
2 VAR
3 /4 VARTARILES
4 44 Communication Enable
5 kEnabkle :BOOL;
= F/F Btructures For Receive and Send To XM
7 ptiendToXM : DUT_SEndTo¥M;
3 ptReceiveFromiM BU'JE_BEceiwfeFanﬂﬂ‘l: Variables used in the
5 /4 Enumerator for Communication Define Type example
1a enurMode : IL CONN_MODE:
11 /4 Blipking S5ignal For Communication Start
2 feCommRestart : Blink;
13 /4 Module for Communication Control
14 fbTCPCyclicHith¥M : IL TCECyclics
15 END VAR
le N
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ctrl - Example communication TPC Cyclic (Example program in ctrlX Core)

- Example of program in the ctrIX Core: (Code) ctrlX Core
1 TCP Cyclic Communication: Blink for restart de communication
fblommRestart
blink
EN ENO— H 1T "
RUE —|ENABLE ouT Blink usgd fc_)r the "'restart" of
T$50M5 — TIMELOW communications

T#50M5 — TIMEHIGH

Z TCP Cyclic Communication: Check to Start Enable Communicatlion
£hTCECyclicHith¥M.InOperation  fBTCECYclicHithXM.Error H " bEnabie |l 1 TCP Cyclic Communication: Activate comunicacion with XMZZ (IP 182.168.1.10)
[| [I .0 u q D fbTCECyclicWithXM
/ i1 I
; L — ——— =|,| IL_TCPCyclic
Bit for module *===== N ENO|——

fbTCECyclicWith®M. InOperation act|vat|on \. bEnable —Enable InOperation —

[| |] enumMode —Mode Error —

Alee.l.m' —IpAddress ErrorlD

fhTICPCyclicWithi¥M.Error fhCommRestart. 00T |

[| H [| H /. —|Fort Errorldent -

A . _Semd__ ____ Status |-

. - g — select G o - crlx C oot "evelic < . Il ADR (ptSendToXM) — SendDataldr || BesponseTime —

Cyclic Communicaticn: Sslsc communiceticon Type (in ctr ore selec yvclic Server") XM | P address ADR (ptReceiveFr ) —|Recvbarandr I DoneSend —

SIZECF (prSendToXM) —SizeQfSendData I DoneRecv —

v Selecting th f — | - :
EN  ENO electing the type o iabl / I SIZEOF (ptReceivefromil) — SizeOfRecvData |
IL_CONN_MODE.Cyclic_Server —| L enumMode communication used Variable structure & | | f============ Timecat — T T T
s TCP Cyclic Communicaticon: Send Counter To XM
Name Initial Comment ADD
ctriX Core yclic_Server 0 Server, Cyclic Mode, waits for the first Telegram from Client J" L + L
Cyclic_Client 1 Client, Cyclic Mode, starts the data exchange transfer 1 —
Counter for
communications test
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ctrl - Example communication TPC Cyclic (Example program in XM)

- Example of program in the XM: (Structures and variables)

1 TYPE DUT_ReceiveFromCore :
Structures used in 2| STROCY
the example 3 wiWordOlFromCore: WORD;
el e TYPE DUT SendToCore : 4 wiWord02FromCore: WORD;
---------- OI: DUT_ReceiveFromCore (STRUCT) 2 STRUCT 5 wiWord03FromCore: WORD;
""""" DUT_SEﬂdTOCDFE {STHUCT} o 3 wWord01lToCore: WORD: € wWordO4FromCore: WORD;
Mt : wHord02ToCore: WORD; ¥ Wiord0SEromCare: WRD;
[ - wiWord03ToCore: WORD: 8 wWordOeFromCore: WORD;
XM € wHord04ToCore: WORD; 5 wWord07FromCore: WORD;
2 wiWord0SToCors: WORD: 10 wiWordO8FromCore: WORD;
3 wiordOéToCore: WORD: 11 wWord09FromCore: WORD;
5 wiWord07ToCore: WORD: 12 wWordlOFromCore: WORD;
10 wiord08ToCore: WORD; 13| END_STROUCT
11 wWord09ToCore: WORD; 141N ¥90._TAPR
12 wWordl0ToCore: WORD; h
13 END_STRUCT
14 END_TYPE
15
1 PROGRAM POU CommTCPCyclic
2 VAR
3 44 VARIABLES
4 /¢ Communication Enable
5 EEnabkle : BOOL;
[ J4 Structures For Recesive And Send Data To ctrlx Core
7 ptSendCore : DUT_SendTolore;
g ptReceivelore : DU'JE_RECEiﬁ.fEFrD]IEDDE: Variables used in the
G J4 Enumerator For Communication Define Type
1a enumMode : IL CONN_MODE; example
11 44 Blinking 5ignal For Communication Start
2 felommRestart : Blink;
1z /¢ Module for Communication Control
14 fhICECyclicWithCore : IL_TCPECyclic:
15 END VAR
1€ N
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ctrl - Example communication TPC Cyclic (Example program in XM)

- Example of program in the XM: (Code)

XM
1 TCP Cyclic Communication: Blink for restart de communication
fhCommRestart
Blink
=N ENo—™  Blink used for the "'restart" of
TRUE —EHABLE oOT [— . .
T$50MS —|TTMELOH communications
T#50M5 —TIMEHIGH
2 TCP Cyclic Communication: Check to Start Enable Communication 4 TCP Cyclic Communication: Activate comunicacion with XM2Z (IP 152.168.1.11)
=== fETCECyclicHithCore
fbTCECyclicWithCore.In0Operation fbTCPCyclicWithCore.Error I bEnable -
r i f *; IL TCPCyclic
{/] {/[ — 1 N - ENO
. l——==1 e —
Bit for module bEnabkle —Enable InOperation —
fbTCECyclicWithCore.InOperation . . _ |
n |] activation enumMode Mode Error
‘ '1%2.168.1.1" —IpAddress ErrorID —
fbTCECyclicWithCore.Error 2AND 1 —|Port ErrorIdent —
H |] & —============;:S=EI£====== Status —
fbCommRestart — / i ADR (ptSendCore) —SendDataldr " ResponseTime —
/ ADR (ptReceiveCore) —|RecvDatalAdr I DoneSend [~
2 TCP Cyclic Communication: Select Communication Type (in ctrlX Core select "Cyclic Client™) SIZEQF (ptSendCore) —SizelfSendData Il DoneRecw —
IP address of the ctriX H SIZEQF (ptReceivelore) —SizeQfRecvData H
HOVE 1 SE = ===
o Selecting the type of Core / pet
IL_CONN _MODE.Cyclic Client — - enumMode communication used Variable structure /
= TCP Cyclic Communication: Send Counter To ctrlX Cors
Name Initial Comment
Cyclic_Server 0 Server, Cyclic Mode, waits for the first Telegram from Client ADD
XM === === ====s====— =S =—==—============= i EN + ENCG
14 gyihca(:hént: _—=e== 1= == ==Clen=t' g"r‘::“cﬁ‘gegtim;hidia;xgﬂgilgie; ====1 ptSendCore . wWorddlToCore — — ptSendCore.wWordd1lIoCore
— = - = = —_— 1 —|
Counter for
communications test
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- Example communication TPC Cyclic (Video Example)

— .. T +MIGMIUY,  + CUU_SOM ILUYGIG | LUialy Malagel | T mouonrioy | - -
Jevices X || () Lbrary Manager ‘& MainTask [ [f] Device |9 DUT_SendToXM "I xFCO1 Rexrott X || MLC14_EFC_EtherCat2023V00
ol o Ly arzger, [ MaiTek (i Devemy [F2 = Ll EC0L Rewotl ey ..{2) General Modue Folder IndraMotionMicL.Application.POU_CommTCPCyclic
=8 ctrX_ComTCPCydc PLC Device.Application.POU_CommTCPCyclic S i Expressi W =]
&G ) DoVl ted] (ctrX CORE) : pression pe
3 @u PG Expression Type E # bEnable BOOL |:|
: o P ey + & IL_PingAsync_0 1L_PingAsync e B‘ Project Settings + @ ptSendCore DUT_SendToCore
912 DUT_ReceiveFromXM (STRUCT) 9:bBreare 006 IndraMotionMic1 ¥ @ ptReceiveCore DUT ReceiveFromCore
912 DUT_SendToXM (STRUCT) ¢ benable oo 0 Logic ¥ @ BLINK_O Blink
w0 et niine + ¢ ptsendToxMm DUT_SEndToXM -} Application (R| # bTest SO0
m pP—— + @ ptReceiveFromXM DUT_REceiveFromXM < O’: ggi-g::;‘ % enumMode IL_CONN_MODE Cyclic_Client
8 Fic_pr6 GRO) # enumMode 1L_CONN_MODE 3 Mol | # ® foTCPCyclicwithcore 1L_TCPCyclic
= 5 + & BLINK_O blink
@ POU_CommTCPCydlic (PRG) ¥ # foTCPOyclioWith Tt UserVarGl| | ¢ >
- Wi 3
= @ Task Configuration = s + Bj Library Mai - 7
¥ Watch 1 e P Monitoring 1
+ 0 A = 3 7
5 Expression Appli.. Type Value ~ A e Expression Application Type Value
_ # POU_CommTCPCyclic.ptReceiveFromXM.uiWord01Fromxm o, ek B i # POU_CommTCPCyclic.ptReceiveCore.wWord01FromCore  IndraMotionMicL.Ap... WORD 62252 fe-Etror h'ﬁ'ifﬁc BEaabl
# POU_CommTCPCyclic.ptSendToXM.wiWord01ToXm Devic... WORD 62252 <  p @ POU_CommTCPCyclic.ptSendCore.wWord01ToCore IndraMotionMic1.Ap... WORD 13442 )
< > < >
PCyclicWithXM.Error BLINK 0.00T I fbTCPCyclicWithCore.InOperation
el el
18]y 18]y
Motion
i mmuni ion: i i i Y
ctrlx Core c%’u: Cq-unlcan’.’on Select Communication Type (in ctrlX Core £BTCRCycliciithCore.Exror  BLINK 0.0UT XM
Cyclic Server™) Robot I L
ey 52010 ur 1]y
= r‘ni RT_Ethemet_XFED1_1_|
oM Not_Used 3
EtherCAT_Master (Eth
T1_CONN_MODE.Cyclic_Server [ o ] enunMode £, chasten(Ctter
clic Communication: Activate comunicacion with XM22 (IP IL_CONN_MODE.Cyclic_Client enumMode
56.1.10)
fbTCPCyclicWithXM
3
IL_TCPCyclic
- fbTCPCyclicWithCore
bEnable [JEERCM—Enable InOperation h IL_TCECyclic ﬁ
enumMode [Cyclic_Ser | —Mode Error :
'192.168.1 IpAddress ErrorID pEnable T Enable dnCoecabionr
I . o enumMode [Cyelic Cli|—Mode Error =
S"d "°: e '192.168.1.1' — IpAddress ErrorId|-
en tatus
—Port Errorldent [—
ADR (ptSendToXM) — SendDataRdr Time Send Status [~ [ Running |
ADR (ptReceiveFromXM) —RecvDataAdr DoneSend ADR (p ore) —| R Time — [ T#i00ms |
SIZEOF (ptSendToXM) [ 16 |{SizeOfSendData DoneRecv ADR (ptReceiveCore) —j dr
SIZEOF (ptReceiveFromxM) [ 16 |{SizeOfRecvData SIZEOF (ptSendCore) [ 1€ |SizeOfSendData DoneRecv
—|Timeout SIZEQF (ptReceiveCore) SizeOfRecvData
[T#1s500ms | {Timeout
s TCP Cyclic Communication: Send Counter To ctrlX Core
ptSendToXM.wWord01ToXM
ptSendCore.wWord01ToCore [13442] ptSendCore.wWord01ToCore
1
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Communication with Network Variables

=) Application
oo P8 DUT_ctdXOut_XMin (STRUCT)
e Pr® DUT_XMOut_ctdXin (STRUCT)

= ) Application
9% DUT_ctriXOut_XMIn (STRUCT)
2% DUT_XMOut_ctriXIn (STRUCT)

e ) MicVarGlobal
+ 1) CheckFunctions —o @ NVL_UDP_XMOut_ctiXin
@ NVL_UDP_ctriXOut_XMIN @ ... UserVarGlobal
Library Manager E
g NVL_UDP_XMOut_ctriXIn g e NVL_UDP_ctdXOut_XMin
PRG (PRG) -.{g] MotionProg (PRG)
[£] PLc_PRG (PRG) B - bl
@ POU_CommTCPCydic (PRG) i ] POU_CommTCPCyclic (PRG)
= (@8 Task Configuration L8 Symbol Configuration
= & MainTask (IEC-Tasks) {88 Task Configuration
&) pLc_PrG .4 VisualizationManager
‘ i -] Ees
haRERmEmsssERsse
.xi1. sx2. Rexroth "
.
_I:s.h 3 l
Yt —
ST IndraControl XM22
XxD1 0 —
,l‘if:.
Server ctrlX Core Client XM
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ctrl - Example communication with Network Variables

- CodeSys also allows communication via list of specific variables for sending and receiving over the network.
Variable tables for

c"!'o Cut Alarm Ceonfiguration... XM H Add " "m Add...
=k Application... =—=——————— ==========|!
Copy ; Axis Group E PBrowseCross é': Data types...
& Paste 6 R = Browse Call Tree D Folder..
x DE'EtE ‘ e program.. @ Rename I'A'ppl i{-ﬂtiﬂnl \’E =‘|iVL=f:rl=DiI{=E:=<c£a=ng=E= =I==I=I=I=—I=I
Refactoring v | &8 ONCsettings. € Datai - i ? Global Network Variable List (receiver)... ¥
o . import...
i (fi Communication Manager... I ﬁ Global Metwork Variable List (sender)...
_ErEFErEEE ____________ = Data Sources Manager q LI}gl-r'l II====================—I|
DS & 9 Global Persistent Variable List..
! 7 DUT. o B
i Add Object 3 _ Delete application from device “ Global Variable List...
|%=M#%HEF============ External File... Export 5 )
o Global Variable List... P Image pool..
[qy EetObject Global Variable List (tasklocal).. Import. FiEEes
Edit Object With... Image Pool... —?  Online compare POU...
[ Insert templates... R T R EY  Compare.. Recipe manager...
- Metwork Variable List (Receiver) I Variable tables for .
& Logi ‘ Il R B Paste Ctrl+V 5] Text list..,
agin “ Metwork Vanable List (Sender)... 1 communication
Delete application from device T Pemisent Griwbles T T * Delete Dl .ﬁ Trace.
& Pou.. Fename F2 @] Visualization...
M, Recipe Manager... &) Find element.. POU templates b
ctrlX Core B8  Symbol Configuration... v
Text List... ECAD resource identifier 3
& Trace. [& Print preview...
% Trend Recording Manager... @ Print... Ctrl+P
23 Unit Conversion... -
@ Visualization... L1 New view
Visualization Manager... Properties...
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ctrl - Example communication with Network Variables

- We will start by defining the table of variables in the ctrIX Core and also in the XM

1 TYPE DUT_ctrlXOut_XMIn :
2 STRUCT

ctriX Core XM 3 wW0lctrlXOut_XMIn: WORD;
4 wW02ctrlXOut_XMIn: WORD;
% DUT_ctIXOut_XMIn (STRUCT) s wW03ctrlXOut_XMIn: WORD;
! - - €  wWO4ctrlXOut_XMIn: WORD;
%3 puUT_XMOut_ctriXin (STRUCT) o T e ——— 7 wW0SctrlXOut XMIn: WORD;
) ) o 2 STRUCT i - ’ 8 wWO€ctrlXOut_XMIn: WORD;
The number of variables used is the same as sl i cesiRin: T 5 wWO7ctrlXOut_XMIn: WORD;:
that used in the previous example, however the it [ - g Iy 10, wWOSctrlXOut_XMIn: WORD;
names have been modified since now we will s WHO3XMOut ctrlXIn: WORD: 1l wW0SctrlXOut_XMIn: WORD:
have some files that we must access to € WW04XMOut_ctrlXIn: WORD; 28| MR Ock N TR M

establish communication 7 WHOSXMOut_ctrlXIn: WORD; bl SRR

14 END_TYPE

:

Se S8 Se Se 0~

8 wW0EXMOut_ctrlXIn:
9 wWO7XMOut_ctrlXIn:
10 wW08XMOut_ctrlXIn:
11 wWO9XMOut_ctrlXIn:
12 wW10XMOut_ctrlXIn:
13 END STRUCT
14 END_TYPE

:

X

& These structures should be
identical in both devices

ctriX To XM DUT _ctrIXOut_XMiIn
ctriX Core Files XM

DUT_XMOut_ctrlXIn XM to ctrlX
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ctrl - Example communication with Network Variables

- Description of options for variables of type **Sender**

| Network type

\upP

Task

Task of the current application that controls the variables to be sent. IndraLogic always sends the
variables at the end of a task cycle.

Add Metwork Variable List (Sender) -

“ Create a global variable list to send via a network
(Useobject properties to edit settings)

|Variable list ID

|T0 identify the network variable list. Has to be unambiguous.

Pack variables

[: IndraLogic bundles the variables for sending in packets (telegrams); the size depends on the
network type.
[J: indraLogic generates one package per variable,

Transmit checksum

M: A checksum is provided for each variable packet. The receiver checks the checksum to make
sure that the wvariable definitions match from the sender and receiver. A packet with nonmatching
checksums is not accepted.

Confirmation

[l IndraLogic sends an acknowledgment message for each received data package. If the sender
does not receive a confirmation before it sends again, then an error is written to the diagnostic
structure.

Note:

From wersion 3.5.7.0 of the NetVarUdp library, no reception channel is assigned anymore if no
confirmed transfer is selected. Thus, network variables can also be exchanged between two
controls on one hardware device.

| Cyclic transmission, interval

|IndraLogic sends the variables within the defined interval. Example of time definition: "T#70ms".

Transfer upon change, minimum gap

[¥]: Indralogic sends the variables only if their values have changed. You can use "minimum gap" to
define the least amount of time between two transmissions.

|Tran5mit on event, variable

|: IndraLogic sends the variables as soon as the defined variable yields TRUE.

MName
INvL

MNetwork t!fpg| v| BTG e

Task |I'¥'IainTask ' |

Listidentifier

I

HE Cydlictransmission; Ill Interval T#50ms “:
————————— 2

Settings Log-specific settings; possible entries depend on the network library: D Transmit on change Minimum gap T=20ms

Port: Number of the port that IndraLogic uses for data exchange with other network units. The . .
Default value is "1202". You can change the current value in the Value field at any time: Select I:l Transmit on event Variable
the field, press the <spacebar=>, enter the value.
Attention: The other nodes in the network must define the same port! If more than one UDP
connection is defined in the project, then the port numbers in all configurations are adapted to this
value.
Broadcast Addr.:
The preset value is "255. 255. 255. 255" means that data is exchanged with all network devices.
Change the current value in the Value field: Select field, press <spacebar=, enter the address or
the address range of a subnetwork. Example: "137 . 200. 100 . 255" in case of communication Add | | Cancel
with all nodes having IP addresses in the range from "197 . 200. 100 . x".

The "Listldentifier'* must be different in each of

the transmission lists.
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ctrl - Example communication with Network Variables

- We will first create a table of variables of type Network Variable List for sending data to the XM

ctriX Core
Add Network Variable List (Sender) pd .
The type to select is UDP
:I Alarm Configuration...
Apolicati “ Create a global variable list to send via a network

O Application... (Use object properties to edit settings)

G Communication Manager... And we can select with "'Settings™* the port and the

&®  Data Sources Manager... / network IP address where the information will be sent.

Name

% out. Metwork Settings for SenderToXM =

B  Extemal File... INVL_UDP_ctriXOut_XMIn P }

@ Global Variable List... Network type ‘LI]’ o v| Settings... : Pararneter Value Default value "
i &% Global Variable List (tasklocal)... . ‘MTa* v| — : Port 1202 1202 i

oage Pook.; || Broadcast Adr. 255255255255 255255265255 | [ Comed |

bt 'nte'face“. LiStidenti‘ﬁer I_==========================u

“ Network Variable List (Receiver)...

i@ _Network Variable List (Sender)... ¢ EA Pack variables & "'Broadcast Adr.”" must contain the value of the IP of the equipment with which we
T Persistent Variables... [] Transmit checksum want to communicate. The ""Port" should be different for each communication
&) POU.. [] Acknowledgement module
ﬂ Recipe Manager...

"2 Symbol Configuration... & Cydictransmission Interval T#50ms | & The "Listldentifier' must be different in each of the transmission elements
Text List... [] Transmit on change Minimum gap T#20ms
@ Troce.. ‘ [] Transmit on event Variable We will create the variable for communication using the
@ Trend Recording Manager... previously generated structure
£ Unit Conversion...
- 1 //{attribute ‘'qualified only'}

2 VAR GLOBAL

add | cancel 3 UDP_ctrlXOut_XMIn: DUT_ctrlXOut_XMIn;
4 END VAR
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ctrl - Example communication with Network Variables

- And we will repeat the same in the XM creating the list of network variables to which we will add the structure that we are going to use for communication

XM 1 TYPE DUT_XMOut_ctrlXIn : Add Network Variable List (Sender) =

2 STRUCT

rﬂw (STRUCT). . WWO1XMOut_ctrlXIn: WORD; ﬁ Create a global variable list to send via a network

"=fi D_UT )(lul_&_t dﬂ_xF {S'FRTJC_'I‘H -1 wW02XMOut_ctrlXIn: WORD; {Use object properties to edit settings) )

H_ e T T | 5| wWO3XMOut_ctrlXIn: WORD; ""Broadcast Adr."" must contain the value of the

T TTTTTTETEEEEEE € wW04XMOut_ctrlXIn: WORD; Name: IP of the equipment with which we want to
B it o s |NVL_LDP_mt_chD(In ‘ / communicate. The ""Port" should be different
2. wWOEXMOut_ctrlXIn: L;

for each communication module

w

10 8 : -
! WwW08XMOut_ctrlXIn Task: ‘l’bbhmT ask v|
11 wWW09XMOut_ctrlXIn:

12 wW10XMOut_ctrlXIn: WORD; List identifier: .& The "Listlt;ler)tifier" must be different in each of
13 END_STRUCT the transmission elements

BOO
BOO

WHOTXMOut_ctrlXIn: BOOL; | Networktype: |UDP v | settings...
BOO
BOO

14 END TYPE [ Pack variables
N [] Transmit checksum
[ Adnowledgement
[A cydic transmission Interval: T#50ms
[[] Transmit on change Minimum gap: T#20ms
[[] Transmit on event Variable:

In this case we will also create the variable for

Keep in mind that if the communication files are communication using the previously generated structure.
& not generated, we will not be able to create the

network variables for receiving data 1| //{attribute 'qualified only'}
2 VAR _GLOBAL
3 UDP_XMOut_ctrlXIn: DUT_XMOut_ctrlXIn;
4 END VAR
[ Fnsh | Cancel ;
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ctrl - Example communication with Network Variables

- In both cases, ctrlX and XM the generation of the file to include in the other PLC must be done in the same way

ctrlX Core P -
Properties - NVL_UDP_ctrIXOut_XMin [Device: PLC Logic: Application] Ee I=====-=-============="=‘=====================;
[l=============ﬂ [I=====ﬂ " File name: | UDP_ctrlXOut_XMin VI
I ‘ NVL_UDP_ctrlXOut_XMIn I Commor]l Link To File #uid Access Control  Network Variables I f
[ (I | Siveastype: GVL Export s () |
25— 5 5 5 P P P 5 5 £ P P P P P P 1 1 1 1 1 P 5
N —_———_—== =II
Use as Plc Realtime data  » File name i ~ Hide Folders / | Swe | Cancel
Y cut | } I ——— 4
(2 Importbefore compile
By Copy [ibltsiaiiey ==
I (®) Export before compile I
¥ Delete = =| ====== |c:\;rraspaso\ESCRIPTonl_LIMPIEZA\\ndeosprogramas\m_ctrm_'nl [ .. ] ‘ oK
II oK
Browse 3 e 4 [5] UDP_ctrixOut XMin.gvi E |
. 1 <GVL>
n===“§i‘5&"§=====ﬂ 4 2 —— _<Declazarionsa<l [COATAL(AttEibute ‘qualified only'l ——— ——_____
w ) 1 3 I VAR GLOBAL . . I
:L Properties... I g |l UDP_ctrlxOut XMIn: DUT ctrlxOut XMIn; Variable used (in the I
_____________ 5 H_ END VAR]]></Declarations> example) I
i <ListIdentifier>l</ListIdentifier> ) .
8 <Pack>True</Pack> €= o List Identifier
g <Checksum>False</Checksum> Number
o S - o 10 <bcknowledge>False</RAcknowledge>
o 11 <CyclicTransmission>True</CyclicTransmission>
) : 12 <TransmissionOnChange>False</TransmissionOnChange>
D UDP_ctrIXOut_XMin.gvl 19/06/2023 10:20 GVL File 1KB 13 <TransmissionOnEvent>False</TransmissionOnEvent>
14 <Interval>T#50ms</Interval>
Fil : : : : * 15 <MinGap>T#20ms</MinGap> Portand IP Number
ile generated from the communications structure with extension *. GVL .
16 <EventVariable>
18 II' <Protocolsettings> I
19 l <ProtocolSetting Name="Broadcast Adr." Value="192.168.1.10" /> I
20 H <ProtocolSetting Name="Port" Value="1202" /> I
21 I </Protocolsettings> Il
29 ST g = = = ========================
23 </GVL>
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ctrl - Example communication with Network Variables

- Creation of the file in the XM

XM

Properties - NVL_UDP_XMOut_ctrlXIn [IndraMotionMIc1: Logic: Application]

I g NVL_UDP_XMOut_ctriXin ! I save as type: G Export files (g1 1|
A Hide Folders I save i | Cancel
Copy
% Belﬂ Filename:
- R
q = > ‘c: \Traspaso‘ESCRIPTCﬂl_LIMPIEZA‘,VrdeosProgamas":XM_ctrD{_TrJ (.. ] | OK
Rename -
Edit ECAD rescurce identifier... | | — |
) ) Y [ uDP_xmout_ctrixingvi E3 |
[& Print preview... - s
@ Print Cirl+P i|= ==q@%ﬁﬁﬁ%ﬂﬁ%ﬁﬁﬁﬂbﬂ?'ﬁﬁﬁﬁ?ﬂi@ﬁ%}f======ﬂ
[SS====s=s======I | © VAR _GLOBAL Variable used (in the I
| B&' Properties I 4  UDP_XMOut ctrlxIN: DUT XMOut ctrlXIn; I
I I - ~ 0 - example)
e e == LS END VAR]]></Declarations> p _!l
== = R S STt hgs Pro i =P = === ==============4
7 <ListIdentifier>2</ListIdentifier> List Identifi
8 <Pack>True</Pack> IS entitier
] <Checksum>False</Checksum> Number
10 <Bcknowledge>False</Acknowledge>
11 <CyclicTransmission>True</CyclicTransmission>
) . 12 <TransmissionOnChange>False</TransmissionOnChange>
D UDP_XMOut_ctriXin.gvl 19/06/2023 10:32 GVLFile 13 <TransmissionOnEvent>False</TransmissionOnEvent>
_ o _ _ . e o me Ihterval> Portand IP Number
File generated from the communications structure with extension *. GVL . e e R /
18 | <ProtocolSettings> I
19 " <ProtocolSetting Name="Broadcast Adr." Value="19%2.168.1.1" /> I
20 I <ProtocolSetting Name="Port" Value="1203" /> Il
2L ) __ </ProtocolSettings> _ _ _ __ ___________________./1
22 ~ </Netvarsettings>»~ - - -0~ -
23 </GVL>
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ctrl - Example communication with Network Variables

- Now we return to the ctrlX Core and incorporate the list of network variables

Add Network Variable List (Receiver) pd : : o
ctrlX Core ' Add Network Variable List (Receiver) *
= - “ Cryggate a global variable list received via a network PCommunication > GVLFiles “ ) ) _ )
:l Alarm Configuration... (Use object properties to edit settings) Create a global variable list received via a network
©  Application... (Use object properties to edit settings)
~
{#i Communication Manager... A Name
& Data Sources Manager... ame 1= = FUBP iR GRER Mg = = 71
¢ DUT. | | ] UDP_XMOut_ctriXIn.gvl
B ExtemalFile.. NVL_UDP_XMOut_ctriXIn | L ===
@ Global Variable List... Task
ﬁ Global Variable List (tasklocal)... MainTask > ‘
b Image Pool... '
o intefater =======7 Sender
| @ Network Variable List (Receiver i Import from file v
=NeEhwoic\VaETisb LTt TSeémder) =
T Persistent Variables... Import from file ['=4_:|i
]y
I=E=E====
| | I add || Cancel
IL ======2-4
Variable tables Generated " B y—-rerpoga sy MR —— —— A — e i
_ 1 //This gobal variable list 1is received via the netwvork.
from the flle 2 //Sender: Imported from file 'C:\Traspaso\ESCRIPTORI LIMPIEZA\VideosProgramas\XM ctrlX TCPCommunication\GVLFiles\UDP XMOut ctrliXIn.gvl'
| Y = F o g 3 //Protocol: UDP
@ NVL_UDP_XMOut_ctriXIn 4
i 5 Jiats te 'gualifie 1y’ - -
..[31 oir ooe mom S| //{attribute 'qualified only’} The data this table of variables cannot be
£ VAR GLOBAL df d f h
7 UDP_XMOut_ctrlXIn: DUT XMOut_ctrlXIn; moditied from here.
3 END VAR
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ctrl - Example communication with Network Variables

- The first step, in any case, will be the incorporation of the desired kinematics to the project

XM Add MNetwork Variable List (Receiver) x
a4 Add. “ Create a global variable list received via a network
%¢  Datatypes.. (Use object properties to edit settings)
I Felder.,
£=§V=Lf=ﬂf='§£§<ﬂ11ﬂge======== :
|| “ Global Metwork Variable List [recen.rer] i "VE_UDE. ggcl'lt—xﬂ[ﬂ ——————————————— i
' 3§ —asa RanR BB RaERT | Tesks H
T Global Persistent Variable List... H - = v| "
@ Global Variable List... | Sender: I || UDP_ctriXOut_XMin.gvl
: II Il - -
Image pool... | Import from file V|II
=) Interface... II:I_E'E!__{FOﬁ_?===================u
8] POU.. |C:\Traspaso\ESCRIPTORI_LIMPIEZA \VideosProgramas!)| ~d
ﬁ Recipe manager...
Text list...
. Frsh | | Cancel
&l Trace..
@l Visualization...
PD'_J = 25l ' 1 //This gobal wvariable list 15 received via the network.
2 //5ender: Imported from file 'C:\ITraspaso\ESCRIPTORI LIMPIEZA\VideosProgramas\XM ctrlX TCPCommunication\GVLFiles\UDP ctrliOut XMIn.gvl'
3 //Protocol: UDP
4

Variable tables Generated

. 5 //{attribute 'qualified only'}
from the file ¢l VAR GLOBAI : ,
; “UDP etrlXOut ¥MIn: DUT crrliXout XMIn: The data this table of variables cannot be
""" @ NVL_UDP_ctiXOwt_XMin o = van S S modified from here.
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ctrl

- Example communication with Network Variables

- The system generates the group of communication variables automatically

ctriX Core

= 3 ctrX_ComNetworkVar_PLC s
= [ Device [192.168.1.1]
= B0 pPLC Logic
9% DUT_ctriXOut_XMIn (STRUCT)
9% DUT_XMOut_ctriXIn (STRUCT)
+ ) ChedkFunctions
@ NVL_UDP_ctrixout_XMIn
.[I Library Manager
@ NvL_UDP_XMOut_ctriXIn
E] PLC.PRG (PRG)
¥ Pou_commTcPCydic (PRG)
= [ Task Configuration
= <+ & MainTask (IEC-Tasks)
&) pLc_PRG
<3 4J Datalayer_Realtime

Device. Application. UDP_ctriXOut_XMIn

ARRAY [0.,0] OF NETVARUDPDIAGSTRUCT I
ARRAY [0..0] OF NETVARUDPDIAGSTRUCT
ARRAY [0..0] OF NETVARPDO_TX_UDP I
ARRAY [0..0] OF NETVARPDO_RX_UDP I

|

|| # @ NetvarTxDiag_UDP

I| # @ NetvarrxDiag_uDP

I + @ Txrpos_uoP

I @ reDOs_upP

: + ﬁ NetVarManager_UDP_MainTask_0
[ & “ NetVarManager_UDP_MainTask_1

=@ UbF dEouomn . T T T T DUtemwoataMn T T T EEEEEE

& wWO01ctriXOut_XMIn WORD 345
# wWD2ctriXOut_XMIn WORD 152
® wWWO03ctrlXOut_XMIn WORD 789
& wWo4ctrXOut_XMIn WORD 45
& wwWO0SctriXOut_XMIn WORD 546
® wWWO06ctrIXOut_XMIn WORD 121
@ wWW07ctrIXOut_XMIn WORD 0
@ wWW0SctriXOut_XMIn WORD 0
& wWW09ctriXOut_XMIn WORD o
& wWW10ctrlXOut_XMIn WORD 0

Il# @ netvartxpiag_uop
s @ NetvarRxDiag_UDP

Variables Group I's g Teoos_upe
Automatically generated = @ reoos_uoe

I @ NetvarManager_UDP_MainTask_0
||_+_“_ NetvarManager_UDP_MainTask_1

AN

Variables Group
Automatically generated

AN

Variables used for
communication

ARRAY [0..0] OF NETVARUDPDIAGSTRUCT
ARRAY [0..0] OF NETVARUDPDIAGSTRUCT
ARRAY [0..0] OF NETVARPDO_TX_LIDP
ARRAY [0..0] OF NETVARPDO_RX_UDP

15 e S e e e e e e e e e e e e e e e e e e e e e e — — — — —

= @ UDP_XMOut_ctrixIN
® WWOIXMOut_ctriXIn
® WWOXMOut_ctriXIn
@ WW03IXMOut_ctriXIn
& wWWO04XMOut_ctriXIn
® WWOSXMOut_ctriXIn
# WWOEXMOut_ctriXIn
# WWO7XMOut_ctriXIn
& wW08XMOut_ctriXIn
& WWOSXMOut_ctriXIn
# WW10XMOut_ctriXIn

Variables used for
communication

o O 0O O 0o o o o
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ctrl

- Example communication with Network Variables

- In the XM it works the same way

XM

&g MLC14_ComNetwork Var
& IndraMotionMic

=2 Loge _—
=) Application (RUNNING)

-9 DUT_ctdXOut_XMin (STRUCT)
P DUT_XMOut_ctrXin (STRUCT)

Library Manager

NVL_UDP_ctdXOut_XMin

MotionProg (PRG)

PicProg (PRG)

POU_CommTCPCyclic (PRG)
'8 Symbol Configuration

% Task Configuration

-4 VisualizationManager

IndraMotionMicl.Application.NVL_UDP_XMOut_ctriXIn

I+ @ NetvarTxDiag_UDP
iz @ NetvarrxDiag_UDP
"t @ ™rPDos_UDP

* @ RxPDOs_UDP

||¥ @ NetvarManager_UDP_MotionTask 0

= @ UDP_XMOut_ctrxIN
& wWOIXMOut_ctriXIn
& WWODXMOut_ctriXIn
 WW03XMOut_ctriXIn
& WWODMOut_ctriXIn
& wW0SXMOut_ctriXIn
& WWOEXMOut_ctriXIn
& wWWODMOut_ctriXIn
$ WWOBXMOut_ctrlXIn
& wWW09XMOut_ctriXIn
& wWW10XMOut_ctriXIn

& Variables Group
Automatically generated

Variables used for

communication

ARRAY [0..0] OF NETVARUDPDIAGSTRUCT Il
ARRAY [0..0] OF NETVARUDPDIAGSTRUCT Il
ARRAY [0..0] OF NETVARPDO_TX_UDP Il
ARRAY [0..0] OF NETVARPDO_RX_UDP I
NETVARMANAGER_UDP_FB I

o o o o0 o0 o o o

IndraMotionMicl.Application.NVL_UDP_ctriXOut_XMIn

| * @ NetvarTxDiag_UDP
| # @ NetvaRxDiag_UDF
I * @ ™rpos_upp
I % g repos_upe
" + @ NetvarManager_UDP_MotionTask_0
IL + ﬁ NetVarManager_UDP_MotionTask_1

& Variables Group
Automatically generated

Variables used for
communication

ARRAY [0..0] OF NETVARUDPDIAGSTRUCT I
ARRAY [0..0] OF NETVARUDPDIAGSTRUCT I
ARRAY [0..0] OF NETVARPDO_TX_UDP [
ARRAY [0..0] OF NETVARPDO_RX_UDP II

NETVARMANAGER _UDP_FB

D e S e ||

UDP_ctrixOut_XMIn

® wW0lctriXOut_XMIn
# WWO02ctrXOut_XMIn
® wWWO03ctrXOut_XMIn
® WWO04ctrXOut_XMIn
@ WWOSctriXOut_XMIn
@ WWOBCtXOut_XMIn
® wWWO7ctrXOut_XMIn
$ WWO0BctrXOut_XMIn
@& WWO09ctrXOut_XMIn
® wWW10ctrXOut_XMIn

DUT_ctrlxOut_XMIn
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
WORD
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ctrl - Example communication with Network Variables

- Additional notes
- Different ""Listldentifier™ for each of the sending groups

ctriX Core | | Lstidentie: XM | stidenter:

- Different "Port“, if errors appear in the compilation process
- "Broadcast Adr."" with the IP address of the equipment to be communicated

ctriX Core MNetwork Settings for NVL_UDP_ctriXOut_XMin e XM MNetwork settings for NVL_UDP_XMOut_ctrlXIn
Parameter Value Default value Parameter Value Default value
ot s 2 o 11 e
Broadcast Adr. 192.168.1.10 255255255255 Broadcast Adr. 152.168.1.1 255.255.255.255

The port and IP address of the computer to be communicated is important
because in some cases the system did not communicate correctly
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ctrl - Example communication with Network Variables

-ﬂ] *MLC14Safety_NetworkVar_2023V00.xiwp - IndraWorks Engineering

File Edit View Project NVL_UDP_XMOut ctrlXIn Build Debug Diagnostics Tools Window Help

AT S BBO e AR BB A AROY =00 £192168.1.10(% € % 2 %[5 @A ® € mode P8 P2 BB |
| ~ ’ r
XM 7| & Profect Explorer ¥ * X |Statscreen | +NVL_UDP_ctiXOut_XMin | +PicProg | DUT_ctfXOut_XMin | UserVarGiobal | Library Manager = + NVL_UDP_XMOut_ctriXin |
oll & @ MLC14_ComNetwork Var ~ ] -
-& B IndraMotionMicl.Application.NVL_UDP_XMOut_ctriXIn
= Expression Type Value
| ¥ NetVarTxDiag_UDP ARRAY [0..0] OF NETVARUDPDIAGSTRUCT
o + g NetVarRxDiag_UDP ARRAY [0 0] OF NETVARUDPDIAGSTRUCT
------ @2 DUT_ciXOut_XMin (STRUCT) ' 9- [..0]
; ...... DUT_XMOut_ctdXin (STRUCT) & “ TxPDOs_UDP ARRAY [0..0] OF NETVARPDO_TX_UDP
------- MicVarGlobal * 5 RxPDOs_UDP ARRAY [0..0] OF NETVARPDO_RX_LDP
; @ NVL_UDP_XMOut_ctiXIn + ‘ NetVarManager_UDP_MotionTask_0 NETVARMANAGER _UDP_F8
- g’vﬁbba' + @ NetvarManager_UDP_MotionTask 1 NETVARMANAGER_UDP_FB
- rary Manager _
NVL_UDP_ctdXOut_XMin = @ UDP_XMOut_ctrlxIN DUT_XMOut_ctriXIn
MotionProg (PRG) # WWO1XMOut_ctriXIn WORD 1311
PlcProg (PRG) # wWWO2XMOut_ctriXIn WORD 2323
v F] POU_CommTCPCyclic (PRG) # wW03XMOut_ctriXIn WORD 0
e H TSyrrb’kd Corfigu@bn & WW0BMOut_ctriXIn WORD 0
8§ Task Corfiguration # WWOSXMOUt_ctriXIn WORD 0
-49) VisualizationManager
® WWOEXMOut_ctriXIn WORD 0
0 wWW07XMOut_ctriXIn WORD 0
1} Iv] £ R =
= CA\Traspaso\ESCRIPTORI_LIMPIEZA\VideosProgramas\XM_ctrlX_TCPCommunication\ctrIX\PLC_ComMetworkVar\ctrX_ComNetworkVar_PLC.project* - ctrlX PLC Engineering
File Edit View Project Build Online Debug Tools Window Help
BEEH & - RRBX|MAGAESINTR R E O E® ) aXN[(==2="=23 [» W%
Devices v B X || % DUT XMOutchiin  [%# DUT ctixOutXMin  [[5] PLCPRG  |f] POU_CommTCPCycic  ['fg) NVL_UDP_ctriXOut XMIn g | UDP_XMOut_ctriXIn X
ctriX Core =3 cteX_ComNetworkVar_PLC B Device Application.NVL_UDP_XMOut_ctriXIn
=-¥% Device
'l ﬁ@jl:l oL [ElQ:.l.ﬁG.:Ll] Expression Type Value Prepared value
— o oac £s “ NetVarManager_UDP_MainTask_1 NETVARMAMNAGER_UDP_FB
98 DUT_ctrixOut_XMIn (STRUC || ~ pr;f‘:?::;:ui"[:ﬂm DUT_XMOut_ctriXIn 1311
: -9 DUT_XMOUt_ctriXIn (STRUC 4 OB i WORD B
. Qa nctons P WDJ)NDut_ctrIXIn WORD o 2323
@ NvL_UDP_ctrixOut_XMIn M NOAMOut et 0
ﬁ Library Manager = 0
i & wWWNSXMOut ctriXTn WORN n
@ NvL_uoP_Xvout_ctriXin <
|21 bir poe e 4
- ~ | [ U O, YR —"——" O, T ————
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ctrl

XM

ctriX Core

- Example communication with Network Variables

-_EJ *MLC145afety MetworkVar 2023V00.xiwp - IndraWorks Engineering
File Edit View NVL_UDP_ctrlXOut_XMin  Build Debug Window Help
' Hd@F s B e AR ied RO =@m B:

Project Diagnostics Tools

1192168110/ % ¥ % 2 % G (@ | A @ €F| mode PO |

T I ’ v -

7 ¥ # X |statsceen + NVL_UDP_ctdXOut_XMin| +PlcProg | DUT ctiXOut XMn | UserVaGiobal | Librayy Manager |  +NVL_UDP_XMO
o || B MLC14_ComNetworkVar A ) —

_a‘ El HD G Module Folder IndraMotionMicl.Application.NVL_UDP_ctriXOut_XMIn

= = Expression Type Value

: # @ RxPDOs_UDP
o Application (RUNNING) .

R ¢¢ DUT_ctdXOut_XMin (STRUCT) - “ NetVarManager_UDP_MotionTask_0

ARRAY [0..0] OF NETVARPDO_RX_UDP
NETVARMANAGER _UDP_FB

345

. DUT_XMOut_ctdXin (STRUCT) £ “ NetVarManager_UDP_MotionTask_1 NETVARMANAGER._UDP_FB

3 MicVarGlobal = @ UDP_ctrixOut_XMIn DUT _ctrixOut_XMIn 152

@ NVL_UDP_XMOut_ctiXin & wWW01ctrXOut_XMIn WORD 345
UserVarGlobal & wWW02ctrXOut_XMIn WORD 15. -mg
hbﬁur;:ixrxou_mh # vWNO3ctriXOut_XMIn WORD
MetionProg (PRG) & wWo4ctriXOut_XMIn WORD 45 45
PlcProg (PRG) # wWWOSctrlXOut_XMIn WORD 5
POU_CommTCPCyclic (PRG) $ wWW0EctrXOut_XMIn WORD 1

) =TE" sktdc &ﬁmw@b” # VNO7ctrXOut_XMIn WORD
g ua o— :a:'m ® wWOBctrIXOut_XMIn WORD

= CA\Traspaso\ESCRIPTORI_LIMPIEZA\VideosProgramas\XM_ctriX_TCPCommunication\ctrlX\PLC_ComNetworkVar\ctrX_ComMNetworkVar_PLC.project* - ctrlX PLC Engineering
File Edit View Project Build Online Debug Tools Window Help
BEE & oo  BRX|ALHARLIN Y977 R | 2|t RO ) gN((=5=2==3 | M| A
Devices > B X | % DUT XMOutctrdin  |@¢ DUT ctrixOutXMin  [[5] PLCPRG  [J] POU CommTCPCydic ' NVL_UDP_ctriXOut 345 1ou
= 23 ctrx_ComNetworkVar_PLC [=/ A Device Application.NVL_UDP_ctriXOut_XMIn
- ‘:-’ m Device [192.168.1.1] Expression Type Value 15
9

T @.l] PLCLogk & wWWO01lctrXOut_XMIn WORD 345
A u
L o by [run) ? wWOthrIXOut_mIrl WORD 152 ?'E
| [ DUT_chB0uk 300e STFRN # VWO3criXOut XMIn WORD 789
2 DUT_XMOut_ctriXin (STRUX - xout-mm 45
T u_ﬂ ChedkFuncions L] WWD5¢I‘|XOut_XMII'I WORD ::6
i ul
@ NVL_UDP_ctriXOut_XMIn = 546
ﬁl Libr & wWWO06EctriXOut_XMIn WORD 121
i & : @ wWWN7rtriXOutr XMTn WORM n
@ nvL_uDP_XMOut_ctriXIn < 121
21 oir por e/ W
< > Messages - Total 0 error(s), 1warning(s), 1 message(s) A
[ Pous | & Devices I [E] Messages - Total 0 error(s), 1 warning(s), 1 message(s) I@ Call Stack
Device user: boschrexroth Lastbuild: € 0 & 0  Precompile & i RUN Program |daded Program unchanged Proj
Diapositiva 25 de 36 Lw  Catalan % Accesibilidad: es necesario investigar “—HNotas L Configuracién de visualizacion " [El 88  EEH
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Communication with IL. UDPCyclic

fbUDPCyclicWithXM

bEnable [JEENGgl=—{Enable
enumMode [Cyclic_Ser}—Mode
'192.168.1.10"' — IpAddress

Port
Send

ADR (ptSendToXM) —SendDataAdr

ADR (ptReceiveFromXM) —

SIZEOF (ptSendToXM)
SIZEOF (ptReceiveFromXM)
-1

RecvDataAdr
SizeOfSendData
SizeOfRecvData
Timeout

| IL_UDPCyclic I

InOperation
Error
ErrorID
ErrorlIdent
Status
ResponseTime
DoneSend
DoneRecv

Server

ctrIX Core

TP >poct Gigabit Desbiop Swich
o

fbUDPCyclicWithCore

bEnable [T
enumMode [Cyelic CIi|—
'192.168.1.1" —

50000 |

ADR (ptSendCore) —

ADR (ptReceiveCore) —

SIZEOF (ptSendCore)
SIZEOF (ptReceiveCore)
[ T#1s500ms |

IL_UDPCyclic

Enable InOperation

Mode
IpAddress

Port ErrorIdent

Send
SendDataAdr
RecvDataAdr
SizeOfSendData
SizeOfRecvData
Timeout

ResponseTime

m

Error
ErrorID

Status

DoneSend
DoneRecv

AEEEampEEEEEEEEE
:

sxi1. sx2. Rexroth

XF30
XD1

Client

XM
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ctrl

- Example communication with IL_UDPCyclic

- The control module for UDP communication is the same as we have previously used for TCP communication
- In ctrIX Core or ctrIXDrive with Core, the library will be CXA_SOCKETCOMM

- In XM the library will be RIL_SOCKETCOMM

ctriX Core

#-|_ CXA_SOCKETCOMM = CXA_SocketComm, 1.8.0.5 (Bosch Rexroth AG)
- [ CXA_UTILITIES = CXA_Utiliies, 1.14.0.3 (Bosch Rexroth AG)
#-[B Tostandard = IoStandard, 3.5.17.0 (System)

----- I} standard = Standard, 3.5.17.0 (System)

#-|E) utl = Ut 3.5.17.0 (System)

=5 CXA_SodketComm, 1.8.0.5 (Bosch Rexroth AG)
Fﬁ CydicCommunication
IL_CONN_MODE

¢ 1L_CONN_STATUS

IL_TCPCydic _ _

I [£] n_uppcydic H

mﬁ Global Variables
#- 1cmp

#-0 TCp

#-2 uop

FEE:I _History

I?EZI _Internals

F@ _lLibrary Information
II[E:I _Project Information

XM

F RIL_SOCKETCOMM = RIL_SocketComm, 14.20.30.0 {(System)
B @ RIL_UTILITIES = RIL_Utilities, 14.22,31.0 (System)

E ROBOTLIE = ML_Robot, 14.22.0.2 (System)

-+ Standard = Standard, 3.5.12.0 (System)

> System_VisuElem3DPath = (not required)

=5 RIL_SodketComm, 14.20.30.0 (System)
Fﬁ CydicCommunication
- ¥ IL_CONN_MODE

~# 1| CONN_STATUS

=@ J.LJ@Q@:IH::::"

+ 3 1ovp

I¥E:I Project Information
-2 Tep

#-2 uop

I¥E:I _Internals

----- ﬁ Global_variables
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ctrl - Example communication with IL_UDPCyclic

- As can be seen in the view of both modules, these are identical:

IL_UDPCyclic
—Enable =700 S00. InOperatio
—{[Mode L CONN MODE =] FOOL Error
—IpAddrESE STRING(15) ERROR_CODE EmorlD
—[Port .7 :=50000] ERROR_STRUCT Errur[dent
—[Send 000 := FhLSE] II_CONN_STATUS Status

—SendDataAdr 00N TER TOAY
—RecvDataAdr —_-_'-f- VIER TO BY
—SizeOfSendData 7
—iSizeOfRecvData 77
[Timeout 77"~ :=TIMEZ1s500ms]

Fiy= RE&pﬂnSETII'IE
500 DoneSend
S000 DoneRecy

IL_TCPCyclic
—Enable 000

—[Mode 1L cONN MODE :=0]
—|IpAddress STRINVG15)

—{[Port 77 :=50000]

—[Send =0 :=FALSE]
—{SendDataAdr FOINTER TO B¥TE
—RecyDataddr FOINTER TO BYTE
—SizeOfSendData 0T
—SizeOfRecvData 00T
—{[Timeout 775 := TIMEZ15500ms]

InOperation
S00L Error
ERROR_COLE ErrorID

ERROR_STRUCT Errorldent

I CONN_STATUS Status
795 ResponseTime
000 DoneSend

S00L DoneRecy

The example used for the control of communication
in TCP mode, serves us practically if changes to be
used with UDP, modifying that if the instances of
the modules used to not generate problems
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ctrl - Example communication with IL_UDPCyclic

- Modification in the ctrIX Core, of the name for the control block using IL_UDPCyclic

ctriX Core

]El FLL _FRL ([FPRG)
- ] POU_CommUDPCydic (PRG)
= (&4 Task Configuration

[#] POU_CommUDPCyclic X |

1 PROGRAM POU_CommUDPCyclic bEnable m—r

2 VAR

3 // VARIABLES

4 // Communication Enable '192.168.1.10" —

5 bEnable :BOOL; 50000 |

€ // Structures For Receive and Send To XM

7 ptSendToXM : DUT_SEndToXM;

8 ptReceiveFromxXM : DUT_REceiveFromXM; o

9 // Enumerator for Communication Define Type ADR (ptReceiveFromXM) —

190 enumMode : IL_CONN_MODE; SIZEOF (ptSendToXM)

11l // Blinking Signal For Communication Start SIZEOF : =
tReceiveFromxXM -—m

12 _ foComestart____:Blink:___ W :

13 ;i-’ Module for Communication Control | I I$1s500ms |-

14/ I sHUDPCyclicWithXM: IL UDBCyclic: |

ls ———— 55—

1€

Enable InOperation
Mode Error
IpAddress ErrorID
Port ErrorIdent

Status
ResponseTime
DoneSend
DoneRecv

Send
SendDataAdr
RecvDataAdr
SizeOfSendData
SizeOfRecvData
Timeout
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ctrl - Example communication with IL_UDPCyclic

- Modification in the XM, of the name for the control block using IL_UDPCyclic

XM

----- =| rweriuy grrnagp
----- K POU_CommUDPCyclic (PRG)
----- 8 Sumhal Corfionration

|======================ﬂ
[ Il
1| PROGRAM POU_CommUDPCyclic “ fbUDPCyclicWithCore I
] VAR I IL_UDPCyclic
4 // Communication Enable m_ =
: Elebg . BOOL: bEnable Enable InOperation
€ // Structures For Receive And Send Data To ctrlx Core enumMode |Cyclic C1i Mode Error
7 ptSendCore : DUT_SendToCore; '192.168.1.1"' — IpAddress ErrorIiID
3 ptReceiveCore : DUT_ReceiveFromCore; —|Port ErrorIdent
9 // Enumerator For Communication Define Type Al = Send Status
10 enumMode : IL CONN_MODE;
% e toen e) aAdr ime
11 // Blinking Signal For Communication Start AR N S. aare) RESOTRE RERRoae §
12 foCommRestart : Blink; ADR (ptReceiveCore) —RecvDataAdr DoneSend
13| s/ faii= Tor Communication Comtrol . | SIZEOF (ptSendCore) SizeOfSendData DoneRecv
14 I£pUDECycliciithCore : IL UDECyclic; | SIZEOF (ptReceiveCore) SizeOfRecvData
1€ H // Server IP check for connection control (UDP Connection) Il
17| £bCheckServerOk: IL_Pinghsync; i
18 “ bCheckServerOk: BOOL; I
to||___ _toflimeCheck: TOF; _______________________ )
2ol END VAR W .
o & New variables, which must be added for block

control using IL_UDPCyclic
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ctrl - Example communication with IL_UDPCyclic

- To guarantee the operation of the system in the XM part (Client) we must make a small modification in the boot control of the communications block

T#50MS TIMELOW
T#50MS TIMEHIGH
2 UDP Cyclic: Activated Check Server
&CheckServ.erOk.Done fbCheckServerOk.Error Connection Check Control with Existing Server bCheckServerOk
11 W {0
E UDP Cyclic: Server IP check for connection control

fbCheckServerQk tofTimeCheck

| IL PinglAsync | TOF
bCheckServerOk BN —Execute Deone "ALSE fbCheckServerQOk.Done IN TRUE
'192.168.1.1" —Address Active ALSE T#15
—|Timeout Error = [EEES

ErrorID

Errortdent | Server Ping Test. If the Server is connected, the connection with the IL_UDPCyclic block is established,
- - . using the disconnection timer to avoid fluctuations in the activation signal, unless there is a problem with
the Server
4 UDP Cyclic: : Check to Start Enable Communication

fbUDPCyclicWithCore.InOperation fbUDPCyclicWithCore.Error |[[tofTimeCheck.Q I

bEnable
T I} L) T

[ . Ll
"= ===
fbUDPCyclicWithCore.InOperation
il

The timer allows to keep the signal active, in the interval in which the Server Ping check is being carried

. . . . . "
D — out, since the test block is activated with an ""Execute’ command.
I'IDI'I III
|5 ) ||
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ctrl - Example communication with IL_UDPCyclic

- Additional notes
- Each of the systems has its peculiarities
- UDP is usually faster in terms of communication speed
- TCP is more reliable as data is delivered correctly
- UDP can deliver incomplete data
- Using Network Variables (UDP) you can enable controls such as the transmission of the **Checksum®* or the ""Acknowledgement’* of the data
sent.
- If we are going to use any of these systems, we must be clear about the one that best suits what we want to do.
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Thank you for your attention
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