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CHAPTER 1
Introduction

This document provides detailed information on how to use the IRU152/IRU151 OPC
UA Server. It also shows how to control the DIO function and easily acquire Al single
value via the OPC UA Server.
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This chapter describes the functions

available nodes is as follows:

CHAPTER 2
Function List

of the IRU151_152 OPC UA server. Information of the

Node Node type Description

Set Al Method Set Al channel and input range.

Get_Al SingleValue | Variable Get the Al single voltage.

Get DO_Status Variable Read state on digital output channels.

Get DI Status Variable Read state on digital input channels.

Set DO PWM Method Set digital output channel 0 as PWM mode
Set DI Counter Method Set digital input channel 0 as DI counter mode
Get DI_Counter Variable Read digital input channel O counter number
Set DO_Status Method Set digital output channels state.
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2.1 Set_Al

®  Description

Set the Al channels and input range.

[ Input Arguments
Input 0 : Setting Al channel; bit 0 to 3 indicates channel 0 ~ 3.
1 : Setting channel 0 enable.
2 : Setting channel 1 enable.

3 : Setting channel 2 enable.

15 : Setting channel 0 — 3 enable.
Input 1 : Setting Al input range.

0:0V ~+5V.

1:0V ~+10V.

2:-5V ~+5V.

3:-10V ~+10V.

®  Output Arguments
Output 0 : Return setting channel function status code.
0 : Success.
Other : Represents an error (See Error Code).
Output 1 : Return setting input range function status code.
0 : Success.

Other : Represents an error (See Error Code).
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2.2 Get_Al_SingleValue

®  Description

Get the Al single voltage with the selected channels and input range.

[ InputArguments
[None]

®  OutputArguments

Output 0 : Return Al single value data.
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2.3 Set_DO_Status

®  Description

Set the DO status on the selected channel.

[ InputArguments
Input O : Setting DO channel; bit 0 to 1 indicates channel 0 ~ 1.
1: channel 0.
2 : channel 1.
3 : channel 0 & channel 1.
Input 1 : Setting DO level; bit O to 1 indicates the status of channel 0 ~ 1.
0 : channel O & channel 1 as Low.
1: channel 0 as High; channel 1 as Low.
2 : channel 0 as Low; channel 1 as High.
3

: channel 0 & channel 1 as High.

®  OutputArguments
Output 0 : Return set DO status function status code.
0 : success.

Other : Represents an error (See Error Code).
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2.4 Get_DO_Status

®  Description

Get the DO status on the selected channel.

[ InputArguments

[None]

®  OutputArguments

Output O : Return current DO output status.

0:

channel 0 & channel 1 as Low .

1: channel 0 as High; channel 1 as Low.
2 : channel 0 as Low; channel 1 as High.
3

: channel 0 & channel 1 as High.




IRU-series OPC UA User Manual

2.5 Get_DI_Status

®  Description

Get current DI status.

[ InputArguments

[None]

®  OutputArguments
Output O : Return current DI status.
0 : channel O & channel 1 as Low.
1: channel 0 as High; channel 1 as Low.
2 : channel 0 as Low; channel 1 as High.
3

: channel 0 & channel 1 as High.
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2.6 Set_DO_PWM

®  Description

Enable PWM mode on channel 0 and set required parameters.

[ InputArguments
Input O : Setting the range of the duty cycle, from 1(%) to 99(%).
0 : stop PWM mode
1(%) to 99(%) : Setting the range of the duty cycle and start PWM mode

Input 1 : Setting the range of the value, from 1 to 500(Hz).

®  OutputArguments
Output 0 : Return set DO PWM function status code.
0 : success.

Other : Represents an error (See Error Code).
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2.7 Set_DI _Counter

®  Description

Enable the DI channel 0 as counter mode.

[ InputArguments
Input O : Setting the trigger condition .
0 : Raising edge.
1: Falling edge.
2 : Both.
Input 1 : Setting the number of counts (1~65535).

®  OutputArguments
Output 0 : Return set DI counter function status code.

0 : success.

Other : Represents an error (See Error Code).
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2.8 Get_DI_Counter

®  Description

Get current DI counter number.

[ InputArguments

[None]

®  OutputArguments

Output O : Return current DI counters.
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CHAPTER 3
How to Start an OPC UA Server

This section describes how to install an OPC UA server. The OPC UA demo server
application is available on the Axiomtek website. Please download and install the
IRU151 152-OPCUA-application in the IRU151 or IRU152 system

~#1s
rootlrsbh20]:~F ls
IRT l 1- I_DPCl]L .tar.gz

Extract IRU151-152_OPCUA.tar.gz
~# tar xvf IRU151-152_OPCUA.tar.gz -C .

root@rsb201:~F tar xvf IRUD151-152 OPCUOA.tar.gz -C .
IRT151-152_0QPCUOA f

IRU151-152_0OPCOA fOPCUA_lib/

IRO151-152_0QPCUOA fOPCUA_libflibopcua.so.1.3.1
[RO151-152_OPCOA fbin/

[IRU151-152_0QPCUA FOPCUA_lib/libopcua.so.0
[IRO151-152_QPCUA /install.sh
IRO151-152_0OPCUA /7OPCUA_lib/libopcua.so
[IRU151-152_0OPCUA /bin/DemoServerOPCUA
IRO151-152_0OPCUA /7OPCUA_lib/libopcua.o

Install library. Please enter IRU151-152_ OPCUA directory and run install.sh scripit
~# cd IRU151-152_OPCUA
~# .[install

root@rsb201:~F cd IRU151-152_0PCOA
root@rsb201:~/IRT151-152_OPCUA# ./install.sh
Install OPC UA library successfully.

After installing library, run OPCUA application located in IRU151-152 OPCUA/bin.
~# cd bin
~# /DemoServerOPCUA

root@rsb201:~/IRT151-152_0PCOAF cd bin/
rootl@rsh201:~fIRU151-152 OPCUA/binF . /DemoServerOPCOA
Ozage: ./DemoServerQPCOA [IRU1S51/IRU152] [Port]
IRO151/1RU152: 0/1

Port: Port number

Example: ./DemoServerOPCOA 1 30388

Run the OPC UA application. You must know your system is IRU151 or IRU152 and assign a
corresponding port number. If your system is IRU151, follow the example below:

rootl@rsb201:~/IRT151-152 OPCUA/binF . /DemoServerOPCUA 0 3088
[2018-07-24 01:28:10.944 (UTC+0000)] TCP network laver listen

ing on opc.tcp:ffrsb201:3088¢

11
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If your system is IRU152, follow the example below:

root@rsb201:~fIRU151-152 OPCOA/bin# . /DemoServerQPCOA 1 3088
[2018-07-24 01:34:47.472 (UTC+00007}] TCP network layer listen

ing on opc.tcp://rsb201:3088/

If you want to stop the OPC UA server, just press “Ctrl + C”.

rootlrsb201:~/IRU151-152_0PCOA/bin# ./DemoServerOPCIOA 1 3088

[2018-07-24 01:34:47_472 (UTC+00003] TCP network layer listen
ing on opc.tcp:f/rsb201:3088/

AC[2018-07-24 01:35:13.818 (UTC+0000)] received ctrl-c
[2018-07-24 01:35:13.819 (UTC+00003] warn/netvork Socket select failed wit

h Interrupted system call

[2018-07-24 01:35:13.820 (UTC+0000)] Shutting down the TCP ne
tvork layer

[2018-07-24 01:35:14.102 (UTC+0000)] Close IRU device.

12
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CHAPTER 4
Using the IRU151-152 OPC UA server

This section presents an actual demonstration of running the IRU152-152 OPC UA server. If
no OPC UA client tool has been installed, follow steps below to quickly install a simple OPC
UA client tool in Ubuntu.

1. Install OPC UA client tool
1.1 Install host system.
Download Ubuntu 14.04 LTS iso image and install.

1.2 Install OPC UA client tool.

Install host packages required by OPC UA client tool.

~$ sudo apt-get update

~$ sudo apt-get upgrade

~$ sudo apt-get install python3-pip3 python3-pyqt5

~$ sudo pip3 install --upgrade pip setuptools

~$ sudo pip3 install cryptography pyqtgraph opcua-client

2. Start IRU151 or IRU152 OPC UA server.
1.1 Power on and connect to IRU151 or IRU152.

FFE ax_msg: 10 board IRU152 detected, mount ax93907 driver
IRT Driver is loaded , wersion 1.0.3

usbcore: registered nev interface driver IR0 Houdle

Set ttymicl to mode=l, ten=0

Starting wdt_driver (timeout: 10, sleep: 5, test: ioctl)
Trying to set timeout value=10 seconds

The actunal timeount was set to 10 seconds
Now reading back -- The timeount is 10 seconds

Poky (Yocto Project Reference Distro) 1.8.1-6 rsb201 /devw/ttymxc0
rsb201 login: root
root@rsb201:~F i

1.2 Check IRU151 or IRU152 IP address, and start OPC UA server.

~# ifconfig

root@rsb201:~/IRT151-152_0PCUA/bin# ifconfig

ethO Link encap:Ethernet HWaddr 00:60:E0:12:34:56
inet addr:10.1.70.212 Bcast:10.1.71.255 HNask:255.255.254.0
ineth addr: fe80::260:e0ff:fel2:3456/64 Scope:Link
OP BROADCAST RUNNING MULTICAST NTU:1500 MNetric:1

RE packets:4414 errors:0 dropped:662 overruns:0 frame:0
TEZ packets:142 errors:0 dropped:0 overruns:0 carrier:0

collisions:0 txqueunelen: 1000
RZ bytes:980177 (957.2 KiB) TX bytes:15969 (15.5 KiB)

13
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~# cd /etc/ax_irutool/demoAP_152/

~# ./IDemoServerOPCUA 1 3088

root@rsb201:~F cd IRU151-152_OPCUA/bin/
root@rsb201 :~/IRU151-152_OPCUA/bin# ./DemoServerOPCUA 1 3088

[2018-07-24 01:37:32.879 (UTC+0000)] TCP netvork layer listen
ing on opc.tcp:ffrsb201:3088/

1.3 Connect to OPC UA server by host PC (Ubuntu).

~$ opcua-client

axiomtek@axiomtek:~$ opcua-client [

If connection is successful, the information below will appear.

Ctep;//10.1.70.212:3088

opc Connect options | | Connect | | Disconnect
Attributes
DisplayName BrowseName Nodeld
Attribute + Value DataType
Refresh
Graph
Number of Points | 30 % Intervall s s Apply
'
08
06
04
02
a 0.2 0.4 0.6 08
B subscripti Refere. ar

Set OPC UA server ip

opetep;//10.1.70.212:3088 » | Connect aptio

Set Connect options as below

14



ConnectionDialog

[ Query server capability J

Security Policy None

Message Security Mode | None

Select certificate
Select private key

Close
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Click Connect. You will see the information below.

6pC.Lcpi//10.1.70.212:3088

Displayname BrowseName Nodeid
+ M Root O:Root
v M Objects 0:0bjects

> @ server o:Server

» B Get_al Singlevalue  1:Get_AI_Si. t_Al_Singlevalue

» B cet_pI_counter 1:Get_DI_C...

» B Get_DI_Status 1:Get_DI_S.

» B cet_DO_status 1:Get_DO_..

» (x) Set_al 1:5et_Al

» (x) Set_DI_Counter 1:5et_DI_C...

» (x) Set_DO_PWM 1:5et_D

» (x) Set_DO_Status 1:5et_De
» B Types 0:Types
> M Views oviews =87

= | | Connect options | | Connect | | Disconnect
Attributes. BE
Attribute = Value DataType
Refresh
Graph B8
Number of Points | 30 - Intervall [s] 5 - Apply
08
06
04
0z
% 0z 04 06 08 1
Ev.. Subscripti.. Refere.. | Gr
BE

uaclient.uaclient - INFO - Connecting to opc.tcp;//10.1.70.212:3088 with parameters None, None, None, None')

3. Function demo

1.1 Set Al

Right click the “Set_AlI” item.

DisplayName
¥ [l Root
v M Objects
> @ Server

» B cet_Al singlevalue

» B Get_DI_Counter
» B Get_DI_status
» B Get_DO Status
Set_Al
> (x) Set_DI_Counter
» (x) Set_DO_PWM
» (x) Set_DO_Status
» Bl Types
> B Views

BrowseName Nodeld
0:Root
0:0bjects
0:Server
1:Get_Al_Si...
1:Get_DI_C...
1:Get_DI_S...

1:Set_DI_€
1:Set_DO_
1:5et_DO_
0:Types
0:Views

i=84

i=B5

i=2253

ns=1;5=Get_Al_Singlevalue

ns=1;s=Get_DI_Counter

ns=1;5=Get_DI_Status
:s=Get_DO_Status

Cothh
Copy Nodeld
call

Subscribe to data change
Unsubscribe to DataCchange
Subscribe to events
Unsubscribe to Events

Add to Graph

Ctrl+G

Click “Call”, and you will see the information below.
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UA Method call

Input Arguments:

Name:Set_Al_Channel Data type:int32 Description:Channel(1-15) “ ]

MName:Set_Al_InputRange Data type:Int32 Description:inputRange(0-3)

Result: None
Output Arguments:

Data Type: Ink32 Value:

Data Type: Inkt32 Value:

[ Close | | call Method

Please input Al Channel number and input range, then click “Call Method”. If
succseeful, you will see the information below.

UA Method call

Input Arguments:

Name:Set_Al_Channel Data type:Int32 Description:Channel(1-15) |15

Name:Set_Al_InputRange Data type:int32 Description:inputRange(0-3) |3

Result: StatusCode(Good)
Output Arguments:

Data Type: Int32 Value: 0
Data Type: Int32 Value: 0

Close [ Call Method J

Result : OPC UA server response code
Output Arguments :
OutputO : Set Al channel function response.

Outputl : Set Al input range function response.

1.2 Get_Al_SingleValue

13

Click the “Get_Al_SingleValue” item, and you will see the Al single value in the
Attributes.

Adtributes
Desplatiame BrowseMame hodek
v W Rt GdRoot w£4 Attribute & ‘alue
* I Ojects Gbjedts  =lS Modeld  frielSaGet Al Singlevales
» @ server e le1253 \stractess CurTentRisad, Curentisnie
5 Get M S LG AL gt:sacet A Useriwribel
t_D1_Courter 1GeL_DAE... T 1 v Yoo

) Sat
{5t 4G

"
.

® s 56t 00 PN
v ] Set DO Seakus

Set_DO_Status

16
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Right Click the “Set_DO_ Status” item.

DisplayName BrowseName MNodeld
+ Il Root 0:Root i=84
~ Il Objects 0:Objects i=85
> @ server o:server i=2253
» B Get_al_singlevalue 1:Get_Al_Si... ns=1;5=Gekt_aAl_sSinglevalue
» B Get_DI_Counter 1:Get_DI_C... ;
= B Get_DI_Status 1:Get_DI_S...
» B Get_DO_Status 1:Get_DO_...
B (x) Set_aAl 1:Set_Al
» (%) Set_DI_Counter 1:Set_DI_C...
> (%) Set_DO_PWM 1:Set_DO_... =1;5= | |
» B Types Copy Path
- H Views Copy Modeld

call

Subscribe to data change
Unsubscribe to DataChange
Subscribe to events

Unsubscribe to Events

Add to Graph Ctrl+G

Click “Call”, and you will see the information below.

UA Method call

Input Arguments:

Name:Set DO_Channel Data type:Int32 Description:Channel(1-3) [ ]

Mame:Set_ DO _Level Data type:int32 Description:Level(1-3)

Result: None
Output Arguments:
Data Type: Int32 Value:

[ Close | | Call Method

Set the Channel number and Input level, then click “Call Method”. if successful, you
will see the information below.

UA Method call

Input Arguments:

Name:Set_DO_Channel Data type:int32 Description:Channel(1-3) |3

Name:Set DO_Level Data type:Int32 Description:Level(1-3) |3

Result: StatusCode(Good)
Qutput Arguments:
Data Type: Int32 Value: 0

Close [ Call Method |

Result : OPC UA server response code
Output Arguments :

OutputO : Set DO status function response.

1.4 Get_DO_Status

Click the “Get_DO_Status” item, and you will see the DO status value in the
Attributes.

17
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- Attributes
DisplayName BrowseName Nodeld -
v M Root 0:Root i=84 Attribute = Value DataType
v I Objects 0:Objects  i=85 Modeld  ns=1;s5=Get_DO_Status Nodeld
» @ server 0:Server 1=2253 UserAccess| CurrentRead Byte
» B Get_Al_Singlevalue _Si... ns=1;5=Cet_Al_Singlevalue UserwriteN Uint32
» B Get_DI_Counter v Value Int32
» B Get DI Status value 3 Int32
= Get_DO_Status Server Tj DateTime
» (%) Set_Al sourcem:se.wwm DateTime
b (x) Set_DI_Counter ValueRank Any Int32
> (x) Set_DO_PWM 1:Set_DO_... ;s=Set_DO_PWM WriteMask Ulnt32
» (x) Set_DO_Status 1:5et_DO_... ns=1;5=Set_DO_Status

1.5 Get_DI_Status

Click the “Get_DI_Status” item, and you will see the DI status value in the Attributes.

: Attributes
DisplayName BrowseName Nodeld -
~ Il Root ) 0:Root i=84 Attribute = Value DataType
v B Objects 0:Objects =85 Nodeld  ns=1;s=Get_DI_Status Nodeld
» @ server O:Server i=2253 UserAccessl CurrentRead Byte
» B Get_al_singlevalue 1:Get_Al_Si... ;s=Get_Al_Singlevalue UserWriten Uink3z
» B Get_DI_Counter 1:Get_DI_C... v value Int32
= Get_DI_Status value E Int32
» B Get_DO_Status 1:Get_DO_... Server Ti None DateTime
> (x) Set Al 1:Set Al Source Ti2018-07-24T02:16:16.973058 DateTime
¥ (x) Set_DI_Counter 1:Set_DI_C... valueRank Any Int32
» (x) Set_DO_PWM 1:Set_DO_.. WriteMask Uint3z
» (x) Set_DO_Status 1:5et_DO_...
1.6 Set DO_PWM
H H “ H ”
Right click the “Set_DO_PWM item”.
DisplayName BrowseMName Nodeld
v I Root 0:Root i=84
~ @ Objects 0:0Objects i=85
> @ Server O:Server i=2253
= B Get_al_singlevalue 1:Get_Al_Si... ns=1;5=Get_al_singlevalue
= B Get_DI_Counter 1:Get_DI_C... ns=1;5=Get_DI_Counter
= B Get_DI_status 1:Get_DI_S... ns=1;5=Get_DI_Status
= B Get_DO_sStatus 1:Get_DO_... ns=1;5=Get_DO_Status
B (x) Set_Al 1:Sek_Al ns=1;s=Set_Al
= (x}) Set_DI_Counter 1

:Set_DI_C... ns=1;5=Set_DI_Counter

» (x) Set_DO_status Copy Path
= Il Types Copy Nodeld

> I Views call

Subscribe to data change
Unsubscribe to DataChange
Subscribe to events

Unsubscribe to Events

Add to Graph Ctri+G

Click “Call”, and you will see the information below.

UA Method Call

Input Arguments:

Name:Set_ DOPWM_Duty Data type:Iint32 Description:Duty Cycle(1-99%) [| l

Name:Set_DOPWM_Frequence Data type:Int32 Description:Frequence(1-500) | |

Result: None
Output Arguments:
Data Type: Int32 Value:

[ Close J | call Method |

Set duty cycle and frequence, then click “Call Method”. If successful, you will see
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the information below.

@ @ UA Method Call

Input Arguments:

Name:Set_DOPWM_Duty Data type:Int32 Description:Duty Cycle(1-99%) |1

Name:Set_DOPWM_Frequence Data type:Int32 Description:Frequence(1-500) | 500

Result: StatusCode(Good)
Oukput Arguments:
Data Type: Int32 Value: 0

Close [ Call Method |

Result : OPC UA server response code
Output Arguments :
Output0 : Set DO PWM function response.

If you want to stop DO PWM mode, set duty cycle and frequency as 0, then click
“Call Method ”. If successful, you will see the information below.

UA Method call

Input Arguments:

Name:Set_ DOPWM_Duty Data type:Iint32 Description:Duty Cycle(1-99%) |0

Name:Set_ DOPWM_Frequence Data type:Int32 Description:Frequence(1-500) |0

Result: StatusCode(Good)
Output Arguments:
Data Type: Int32 Value: 0

Close Call Method |

1.7 Set_DI_Counter
Right click the “Set_DI_Counter” item.

DisplayMame BrowseMame Nodeld
v Hl Root O:Root i=84
v Il Objects 0:Objects i=85
» @ Server 0:Server i=2253
» B Get_al_singlevalue 1:Get_Al_Si... ns=1;s=Gekt_aAl_singlevalue
» B cet_DI_Counter 1:Get_DI_C... ns=1;5=Get_DI_Counter
» B Get_DI_sStatus 1:Get_DI_S... ns=1;5=Get_DI_Status
=] Get_DO_Status 1:Get_DO_... ns=1;5=GCGet_DO_Status
(X)) Set_Al 1:Set_Al ns=1;s=5Set_Al
> (x) Set_DO_PWM EeeviEakl v
> (x) Set_DO_Status Copy Nodeld us
> M Types call
= I Views

Subscribe to data change
Unsubscribe to DataChange
Subscribe to events

Unsubscribe to Events

Add to Graph Ctrl+G

19



IRU-series OPC UA User Manual

Click “Call”, and you will see the information below.

M UA Method Call

Input Arguments:
Name:Set_DICounter Condition Data type:Int32 Description:Trigger condition(0-2) :]

Name:Set_DICounter_Counter Data type:Int32 Description:Counter(0-65535)

Result: None
Output Arguments:
Data Type: Int32 Value:

[ Close | | Call Method

Set condition and counter number, then click “Call Method”. If successful, you will
see the information below.

D@ UA Method call

Input Arguments:

Name:Set_DICounter_Condition Data type:Int32 Description:Trigger condition(0-2) |2

Name:Set_DICounter_Counter Data type:Int32 Description:Counter(0-65535) | 5000

Resulkt: StatusCode(Good)
Qutput Arguments:
Data Type: Int32 Value: 0

Close Call Method |

Result : OPC UA server response code
Output Arguments :

OutputO : Set DI counter function response.

1.8 Get_DI_Counter

Click the “Get_DI_Counter” item, and you will see the DI counter value in the

Attributes.
- Attributes
DisplayName BrowseName Nodeld -
v B Root 0:Root i=84 Attribute = |value DataType
v B Objects 0:Objects i=85 Nodeld ns=1;5=Get_DI_Counter Nodeld
» @ server 0:Server 1=2253 UserAccessl CurrentRead Byte
» B Get_aAl_Singlevalue 1:Get_Al_Si... ;s=Get_Al_Singlevalue Userwriten uint3z2
= Get_DI_Counter a ¥ Value Int32
» B Get_DI Status 1:Get_DL ... DI Value m Int32
» B Get_DO_Status 1:Get_DO_... ns=1;s=Get_DO_Status Server TilNone DateTime
» (x) Set_Al 1:Set_Al ns=1js=Set_Al Source Ti2018-07-24T02:32:29.946352 DateTime
b (x) Set_DI_Counter 1:set_DI_C... ns=1;s=Set_DI_Counter ValueRank Any Int32
b (x) Set_DO_PWM 1:s5et_DO_... ns=1;5=Set_DO_PWM WriteMask Ulnt32

P (x) Set_DO_Status 1:5et_DO_... ns=1;5=Set_DO_Status
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APPENDIX A
Error Code
Error Code List

Error Code Error Name Description
0x00000000 AXIO_OK Success
0xE0000001 AXIO_ERR_HANDLE An invalid handle
0xE0000002 AXIO_ERR_CMD A command operation failure
0OxE0000003 AXIO_ERR_PARAMETERS Incorrect input parameters
0xE0000004 AXIO_ERR_NOT_SUPPORTED | The feature is not supported
0xE0000005 AXIO_ERR_RESPN_TIMEOUT | The command response is timeout
0OxE0000006 AXIO_ERR_RESPN_MCU An error response from MCU
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