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The Industrial Communication Toolbox Add-On for MATLAB and Simulink (formerly OPC Toolbox) allows communicating with an OPC
UA server from MATLAB. This page explains how to use the Industrial Communication Toolbox to monitor and control a B-Box digital
controller by connecting to its embedded OPC UA server.

The OPC UA variables provided by the imperix controllers are documented on imperix OPC UA server.

Command Window ®

3> client = opoua{'i0.i0.10.71', 4840);:

»» connect(client)

>» user_cpu state = readValue (client, findNodeByNawe (client.Namespace, 'User CPU state'))
user_cpu_state =

'Running'

Fr writeValue (client, findNodeByMawe (client.Nawespace, 'Vdc ref'], 800)
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Read and write OPC UA variables from MATLAB using the Industrial Communication OPC UA toolbox

The Industrial Communication Toolbox can be used in combination with MATLAB App Designer to easily create an HMI Graphical User
Interface (GUI) to remotely control an imperix power electronic controller as shown below.
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Example of custom-made GUI to interact with an imperix controller

This page provides an overview of the capabilities of the MATLAB Industrial Communication Toolbox OPC UA client. Please refer to
the official MATLAB Unified Architecture documentation for an exhaustive list of available features.

Connecting to an OPC UA server using MATLAB

The Industrial Communication Toolbox opcuaserverinfo function returns an OPC UA Serverinfo object containing information on the
OPC UA server, such as the server description and hostname. The opcua function creates an OPC UA client object to which it is
possible to connect or disconnect. The function isConnected returns the connection status (0 or 1);

info = opcuaserverinfo('10.10.10.134");
client = opcua(info);

connect(client);

isConnected(client);

disconnect(client);Code language: Matlab (matlab)

Alternatively, the opcua function can directly take an IP and port as parameters.
client = opcua('10.10.10.134"', 4840);Code language: Matlab (matlab)

If the function opcuaserverinfo works (it returns the target information as shown in the screenshot below) but opcua throws a “not
enough input arguments” error, it is probably due to Windows failing to resolve the hostname. You may need to edit the file
C:\Windows\System32\drivers\etc\hosts and manually add the “hostname/IP” pair. The issue is further discussed in the
troubleshooting section below.

Command Window ®

»> opcuaserverinfo('10.10.10.134') Q

ans =
OPC UA ServerInfo 'Tmperix Controller OPC-TTA Server!'

Connection Information:
Hostname: 'B-Box_laib!
Pore: 4840
Endpoints: [1x1 opec.ua.EndpointDescription]

Security Information:
EBestMessageSecurity: None
BestChannelSecurity: Hone

UserTokenTypes: {'Anonymous' ' Username'}

Expected output of the MATLAB opcuaserverinfo function
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Command Window
> client = opcual' 10.10.10.134', 4540)
client =
OPC UL Client:

Server Information:
Name: 'Imperix Controller OPC-UL Server'
Hostname: 'B-Box_ lab'
Port: 4840
EndpointUrl: 'ope.tep://B-Box_ lab:4340/'

Connection Information:
Timeout: 10
dratus: 'Disconnected’
ServerState: '<Mot connecteds'

Security Information:
MessageSecuritylode: Hone
ChannelSecurityPolicy: HNone
Endpoints: [1x1 opc.ua.EndpointDescription]

Expected output of the MATLAB opcua function

Read and write OPC UA variables using MATLAB

Two steps are required to read or write an OPC UA variable value using the Industrial Communication Toolbox OPC UA client. First, an
OPC UA server node object must be created using the findNodeByName function. Then simply use the readvalue of writeValue
function to read or write the OPC UA variable.

% read the B-Box CPU load system variable
cpu_load_node = findNodeByName(client.Namespace, 'CPU load [%]');
readValue(client, cpu_load_node);

% write to a tunable parameter user variable
writeValue(client, findNodeByName(client.Namespace, 'Vdc_ref'));Code language: Matlab (matlab)

Command Window

>> cpu_load node = findNodeByName (client.Namespace, 'CPU load [%]'): ”

»» resdValue (client, cpu_lozad_naode)
ans =
single
5.3560

7> cpu_state_node = findNodeByNawe (client.Nawespace, 'User CPU state');
»» readValue (client, epu_state_node)

ans =

' Running’
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Enabling and disabling PWM outputs using OPC UA

Unfortunately, the MATLAB Industrial Communication Toolbox OPC UA client does not support OPC UA method calls. This means that
the imperix OPC UA methods “Enable outputs” and “Disable outputs” can not be directly called. The same functionality can be
implemented by using the enable outputs block as shown below.

Enabling the PWM outputs must be done with the utmost precaution to avoid causing serious damage to the converter.

enable_pwm Enable
P "] outputs

Command Window

»» readValue (findNodeByName (client.Namespace, 'Core State'j) ~

ans =
'Blocked'

>» writeValue (findNodeByNeme (client.Namespace, 'enshle pum') , 1)
»» readValue (findNodeByName (client.Nemespace, 'Core State'])

ans =
'Operating’

»» writeValue (findNodeByName (client.Namespace, 'ensble pm') , 0)
»» readValue (findNodeByName (client.Nemespace, 'Core State'])

ans =

'Blocked!'
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Browsing OPC UA variables using MATLAB OPC Toolbox

Instead of explicitly providing the OPC UA variable name with findNodeByName, the function browseNamespace opens the Browse
Name Space containing the list of available OPC UA nodes. When the OK button is clicked, browseNamespace returns the OPC UA
server node object that can be passed as a parameter to the readvalue or writeValue functions.

nodes = browseNamespace(client);
values = readValue(client, nodes);

(4] Browse Mame Space - O X

MNamespace: Selected fems:
EEUITTUTITE TS

----- a ACG license
----- ‘& Sessions

..... a
----- ‘& User CPU status fatal
----- A Lozded code name

----- ‘@ Saved bitstream status
----- A Saved bitstream date <=
----- ‘& Static IP

----- A Oscillo buffer state
----- ‘8 MAC address

----- 2 CPP license

A 1:CPU load

Below ==

Command Window
> client = opouai'10.10.10.134', 4840) ; A
>» connect(client)
> nodes = browseNamespace (client);

»>> wvalues = readValueiclient, nodes)

valuss =
single
5.2800

fi 5 | v

App Designer GUI as an OPC UA client

An App Designer GUI can easily be used as an OPC UA client thanks to the Industrial Communication Toolbox. This section presents
the main structure of a GUI used as an OPC UA client. For a more detailed tutorial on how to create graphical user interfaces with
MATLAB App Designer, please refer to the page Graphical User Interface with MATLAB App Designer.

In the code view of App Designer, the first step for the creation of an OPC UA client is to declare a client as a property so that it
is accessible to all functions and callbacks within the app.

properties (Access = private)
client ;
endCode language: Matlab (matlab)

Then, in the GUI's startup function (StartupFcn), assign an OPC UA client as an opc.ua.client object to the previously declared
property.

% Code that executes after component creation
function startupFcn(app)

app.client = opc.ua.Client;
endCode language: Matlab (matlab)

Then, a push button with the connect and disconnect function in its callback can be used to connect and disconnect to/from the
OPC UA server. The server's IP address can be entered inside an EditField Ul for instance.

% Button pushed function: ConnectButton
function ConnectButtonPushed(app, event)

if isConnected(app.client) ==
disconnect(app.client);
app.client = opc.ua.Client;
else
ip = app.TargetIPEditField.Value;
try
info = opcuaserverinfo(ip);
hostname = info.Hostname;
try
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app.client = opcua(info);
connect(app.client);
catch
msgbox({[ 'Target ' ip ' (' hostname ') found but failed to connect. '];''; .
['Note: due to a limitation of the Industrial Communication Toolbox, you may need to €

end
catch
msgbox ([ 'Failed to connect to ' ip '.']);
end
end
endCode language: Matlab (matlab)

Finally, the aforementioned read/write methods can be used in the callbacks of timers or Ul components to interact with the available
OPC UA variable. The code below gives an example of how these methods can be used in the callback of a push button.

% Button pushed function: PrechargebusandactivatePWMButton
function PrechargebusandactivatePWMButtonPushed(app, event)
if UserCodeIsRunning(app)
activate_cmd_value = readValue(app.client, findNodeByName(app.client.Namespace, 'activate'));
if activate_cmd_value ==
writeValue(app.client, findNodeByName(app.client.Namespace, 'activate'), 1);
app.PrechargebusandactivatePWMButton.Text = 'Deactivate all PWM, open relays';
else
writeValue(app.client, findNodeByName(app.client.Namespace, 'activate'), 0);
app.PrechargebusandactivatePWMButton.Text = 'Precharge bus and activate PWM';
end
end
endcCode language: VHDL (vhdl)

MATLAB Industrial Communication Toolbox troubleshooting

MATLAB opcua function “not enough input arguments” error

If the function opcuaserverinfo works but opcua throws the “not enough input arguments” error shown below, even when using an
IP address, it is probably due to Windows failing to resolve the hostname.

>> client = opcua('10.10.10.134", 4849)
Error using strncmpi
Not enough input arguments.

Error in opc.ua.Client (line 387)
if ~strncmpi(this(tI).Hostname, urlParts.Hostname,
numel(this(tI).Hostname))

Error in opcua (line 43)
uaObj = opc.ua.Client(varargin{:});Code language: Matlab (matlab)

Command Window

»> client = opeoua('10.10.10.134', 4840)

Error using strncompi
Hot enough input arguments.

Error in ope.ua.Client {line 387)
if ~strnempi(cthisitI).Hostnamwe, urlParts.Hostname,
numel {this(tI) .Hostname) |

Error in opcua (line 43)
uachi = opc.ua.Client (varargini:}):

Jx o> v

It comes from a limitation of the Industrial Communication Toolbox OPC UA client. As can be seen in the screenshot below, even when
an IP address is directly provided to the opcua function, the toolbox will try to connect using the hostname instead.
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Command Window

Jx s

If opcua throws an error, it probably means that Windows failed to resolve the hostname. As shown in the image below, the solution is

to edit the file C:\Windows\System32\drivers\etc\hosts and manually add the “hostname/IP” pair.

You need administrator rights to edit C:\Windows\System32\drivers\etc\hosts.

& #CaindowsySyste 32 driversietcihosts - Natepad ++ - m] X
File Edit Search View Epcoding Language Seftings Tools  Macro Bun Plugins  Window 7 X
cHEHB R GEI = [éatg| @ x| BE|= ”
Ehﬂstsﬂl
1 # Copyright (&) 1993-2009 Microsoft Corp. ~
2 #
3 # This is a sample HOZT3 file used by Microsoft TCP/IP for Windows.
4 #
5 # This file contains the mappings of IP addresses to host names. Each
& # entry should ke kept on an indiwvidual line. The IP address should
7 # be placed in the first column followed by the corresponding host name.
8 # The IP address and the host name should be separated by at least one
2 f space.
o0 #
i1 # Additionally, comments (such as these) way be inserted on individual
12 # lines or following the machine neme denoted by a '#' sywbol.
13 #
14 # For exsmple:
15 #
s # 102.54.94.97 rhino.acme. com # source server
17 # 38.25.63.10 X.acwe.com # x client host
18
19 # localhost neme resolution is handled within DNS itself.
zn # 127.0.0.1 localhost
21 # HES localhost
22 10.10.10.13% B-Box_lal
EE]
v
length: 848 lines: 23 Ln:22 Cal:23 Pos: 847 Windows (CRLF) UTF-8 INS

MATLAB readValue “index exceeds the number of array elements (0)” error

If the readValue function generates a “index exceeds the number of array elements (0)” error, but you now that the OPC UA node
exists, it may be because the OPC UA client is not up to date and needs to rebrowse the OPC UA nodes. A solution is to disconnect
and connect again as shown in the screenshot below.

>> readValue(findNodeByName(client.Namespace, 'my_probe'))
Index exceeds the number of array elements (©0).

Error in opc.ua.Node/isSameClient (line 545)
tf = ~isempty(this(1).Client);

Error in opc.ua.Node/readValue (line 802)
if ~isSameClient(nodelList)Code language: VHDL (vhdl)
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A
>» resdValue (findNodeEyMame (client.Namespace, 'my proke'])
Index excesds the number of array slements (0} .
Error in opc.ua.HodefisSameClient (line 545)
tf = ~isempty(thisi1].Client);
Error in opc.ua.Hode/readValue (line S02)
if ~isSameClient (nodelisc)
>» disconnect {slient)
> connect(client)
>» resdValue (findNodeEyMame (client.Namespace, 'my proke'])
ans =
single
a
fe oon | v
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