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Version Notes

LabSocket version 3.5.2.7 (released May 2024) includes the following new capabilities
relative to version 3.4.1.77 (released Jun 2015):

e Table support

e ColorBox support

e Mouse and touch support for cursors in XY graphs and XY graph curve visibility
control using legend

e Mouse and touch support for sliders as images (including pop-up display or
current value and increment coercion)

¢ Synchronization of units for numeric controls and indicators

e Support for inserting dynamically updated animated GIFs into browser

e Support for coercion of front panel numeric controls (eg. minimum, maximum
and increment values)

e Support for password style in text controls and indicators

e System parameter initialization, using new LabSocket Init VI
LabSocket Init.vi

Initialization Data R

error (in) hhit foooccs grror (out)

e System monitoring, using new LabSocket Monitor VI
LabSocket Monitor.vi

Lab%ck Primary Processing Loop State

Primary Processing Loop
Clients
error {out)

error (in) Manitar

e Caption synchronization, using new LabSocket Caption Sync VI

LabSocket Caption Sync.vi
Cap‘tiﬂn S]rnc ..................... el
error (in) aptio error (out)

e Detailed diagnostics data output, using new LabSocket Diagnostics VI

LabSocket Diagnostics.vi
Path Lab&ck
error (in) Diaq error (out)
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1. Introduction

LabSocket enables remote access to LabVIEW applications from desktop or mobile web
browsers without the need for browser plugins or a client-side run time engine. The
system automatically creates a web page representation of a LabVIEW application
("Target VI") front panel and dynamically synchronizes the contents of the web page and
front panel.

A key technology used in the system is the HTML5 WebSocket interface that enables
continuous, bi-directional communication with a web browser. The use of this interface
contributes to the name of the system: "LabSocket = LabVIEW + WebSocket".

This User Guide describes the setup and operation of the LabSocket software. The guide
assumes that the user is familiar with LabVIEW but has only a basic level of Linux and
server virtualization experience.

1.1 Supported Platforms
LabSocket operates on Windows PC (Windows XP or later) and NI cRIO-903x Real-Time
controllers. On cRIO-903x platforms, the system only operates in “"Headless” operation
mode with the embedded Ul on.

For browser access to either cRIO-903x controllers in other configurations or to other
Real-Time controllers, consider the use of LabSocket-Embedded
(http://labsocket.com/LabSocket-E.html).

1.2 Client Mapping

On Windows platforms, LabSocket can be configured for one of two client mapping
configurations: Basic mode supports 1:N Target VI-to-browser client mapping. In this
mode one or more browsers connect to the same instance of a Target VI.

MultiClient mode supports N:N Target VI instance-to-browser client mapping. In this
mode, each browser that connects to the system is mapped to a unique instance of the
Target VI.

On CompactRIO 903x platforms, only Basic mapping is currently supported.
The supported mappings are summarized in Table 1.1

Table 1.1 Client Mapping Modes
Client Mapping Mode

Platform | Basic | MultiClient
Desktop Yes Yes
cRIO-903x, Yes No
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Mapping modes are discussed in detail in Section 3, Theory of Operation.

1.3 Downloading and Activating LabSocket VIPM File
LabSocket is available for download via the LabVIEW VI Package Manager or the
LabVIEW Tools Network (Section 4.2, LabSocket Software Installation). The LabSocket
VIPM package file may be used in evaluation mode for up to 30 days.

To activate LabSocket, purchase a license from the LabVIEW Tools Network
(www.ni.com/labviewtools/labsocket) or from http://labsocket.com/purchase.html. Then
in LabVIEW, select "Help > Activate Add-ons" and enter the license ID and password
provided via e-mail after purchase.

1.4 LabSocket Server

An important component of the system is the "LabSocket Server" software that acts as a
bridge between LabVIEW and the browser. This software consists primarily of an HTTP
server and message broker. The two main implementations, of this software are:

1. a customer-operated Virtual Machine (most popular for production); and,
2. an existing cloud server (for getting started quickly with the system).

A notable benefit of the VM implementation is that it enables the entire LabSocket
system to be easily set up within a customer LAN. Additional details about the
download, setup and operation of the LabSocket Server VM are provided in Section 4.1,
LabSocket Server Virtual Machine Installation.

LabSocket Server VM is available at no cost.

BML-2024-105.5.3 3
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1.5 Licensing, Executables and Real-Time Deployments

The LabSocket licensing agreement allows the software to be installed on a single

developer platform. From this single development platform, developers may:
a) create an unlimited number of standalone Windows executables that
incorporate the LabSocket software and deploy these executables to an unlimited
number of Windows platforms; and,
b) create an unlimited number of Real-Time applications that incorporate the
LabSocket software and deploy these applications to an unlimited number of
CompactRIO 903x devices.

Full licensing terms can be found under "Help > LabSocket License..." after LabSocket
installation. See Section 6 for instructions on creating executables and real-time
applications.

1.6 Contact
For assistance with system setup or questions about the system, please contact:

John Bergmans
Bergmans Mechatronics, LLC
e-mail: jpergmans@bergmans.com

BML-2024-105.5.3 4
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2. System Requirements

2.1 Browsers

Browsers that use the LabSocket system must be compatible with the HTML5 WebSocket
interface standard. Fortunately, most modern mobile and desktop browsers are
compatible with this standard. A complete list of WebSocket-compatible browsers is
shown at: http://caniuse.com/websockets

For users who require support for older browsers such as Internet Explorer 9.0 and
earlier, a commercial gateway product can be provided to emulate the behavior of the
WebSocket interface.

2.2 LabVIEW Development Platform

LabVIEW LabVIEW 2014 32-bit Full Development
System or later. Support for earlier versions
of LabVIEW may be available upon request.

Minimum Hardware 2.3 GHz CPU and 4 GB memory
Operating System Windows XP or later

2.3 LabSocket Server Virtual Machine Host

The LabSocket Server Virtual Machine (VM) operates within the free Oracle VirtualBox
virtualization application.  Platform requirements for the LabSocket Server Virtual
Machine (VM) host are

Minimum Hardware 2.3 GHz CPU and 4 GB memory
Operating Systems Windows, Mac OS X, Linux, Solaris

Additional details about VirtualBox host platforms can be found at:
https://www.virtualbox.org/manual/ch01.html - hostossupport

Note that it is feasible to install VirtualBox and the VM on the LabVIEW Host Platform.

The LabSocket Server VM can also be supplied as a Parallels VM upon request.

BML-2024-105.5.3 5
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2.4 Supported NI Real-Time Linux Platforms
LabSocket is compatible with CompactRIO cRIO-903x series NI Linux Real-Time
controllers in headless mode and with the embedded Ul turned on.

For browser access to either cRIO-903x controllers in other configurations or to other
Real-Time controllers, consider the use of LabSocket-Embedded
(labsocket.com/LabSocket-E.html).

2.5 LabSocket Server Ports

LabSocket Server ports 80 and 61614 must be accessible to the browser and LabSocket
Server port 61613 must accessible to the LabVIEW Host Platform. The system may be
modified to enable all browser traffic to use only port 80. Contact Bergmans
Mechatronics for details.

BML-2024-105.5.3 6
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3. Theory of Operation

3.1 Overview
To enable remote access to a LabVIEW application, or "Target VI', over the Web,
LabSocket operates "LabSocket Support VIs" on the LabVIEW Host Platform in parallel to

the Target VI. The LabSocket Support VIs operate unobtrusively and perform two key
functions:

1. Upon starting the system, the Support Vis perform a screenscrape of the Target
VI front panel. This function involves generating a web page using HTML and
JavaScript code representing the Target VI front panel. This code is then posted
to an HTTP server on the LabSocket Server platform.

2. After performing the screen scrape, the Support Vis continuously synchronize the
properties of the elements on the front panel of the Target VI with those in the
browser.

3.2 Client Mapping Modes

LabSocket can operate in two Client Mapping Modes. Basic Client Mapping enables 1:N
Target VI-to-browser client mapping. In this mode, each browser that connects to the
system is mapped to the same Target VI (Figure 3.1). As a result, each remote user sees
the same data and can also control the Target VI.

WebSocket
Interface TCPP
Socket
§ / Interface
Browser | |
(Target VI 1) -
;- Yy
HTTP Server
Browser | > Message . R Laét;Sozl:;a ! ) Target
(Target VI 2) [ —»|  Broker [ " Support Vi
[ Vlis
LabSocket
Server LabVIEW
Browser . ’
NI Real-Time Linux Platform

Physical Machine or
Virtual Machine

Figure 3.1. LabSocket in Basic Client Mapping Mode
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MultiClient Client Mapping Mode supports N:N Target VI instance-to-browser client
mapping. In this mode, each browser that connects to the system is mapped to a unique
instance of the Target VI (Figure 3.2). MultiClient Mode is ideal for applications in which
each user must operate the Target VI independently. Examples of such applications
include database access systems and on-line quizzes.

a >

Data exchange via
Server VI Functional Globals

!;\ / or Queues, etc
LIS

LENRN

[

Browser || N \\. Target
N I
(Target VI 1) - ~ ) VI1 \
HTTP Server '
> - . “ \\ \
Browser Message Lgt;Sor;l:tet * | Target ) Target VI
(Target VI 2) [T—2|  Broker |1 > \‘/’l‘; b VI 2 ~ - Prototype
\ e J N : ,/ | (inactive)
abSocke! K
Server L Tsrlg‘?t L/
Browser n
ni
Target VI n
(Target Vi n) \ [@bVIEW .
LabVIEW Host PC

Figure 3.2. LabSocket System in MultiClient Client Mapping Mode

The Client Mapping mode is selected based on which LabSocket Start VI is added to the
block diagram of the Target VI. “LabSocket Start.vi” and “LabSocket-MC Start.vi” invoke
Basic and MultiClient mapping, respectively. Additional information on the use of these
Vis is presented in Section 5, LabSocket Application Development. Wiring input details
for the Vis is available in Section 8, LabSocket Start Vis.

3.3 LabSocket Server

The LabSocket Server software is a set of three programs that form a bridge between the
browser client(s) and LabVIEW software: i) an Apache ActiveMQ message broker; ii) an
Apache HTTP server; and, iii) a lightweight administrative program. The role of each
component in this group is as follows:

1. The ActiveMQ message broker (http://activemqg.apache.org/) transfers data
between the LabSocket Support Vis and the browser. A key feature of this
message broker is that it is able to establish a WebSocket interface to the
browser. This interface enables continuous, bidirectional communications with
the browser.
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3.

Another benefit of the use of the ActiveMQ message broker is that it includes a
Lightweight Directory Access Protocol (LDAP) interface that enables the
implementation of an optional LDAP-based user authorization mechanism (See
Section 11, User Administration).

The HTTP server transmits HTML and JavaScript code to each browser that
connects to the system.

Administrative software on the LabSocket Server platform manages the browser
code that is received from the LabSocket Support Vis.

The two main physical implementations of the LabSocket Server software are:

1.

A customer-operated Virtual Machine (most popular for production). A pre-
configured VirtualBox Virtual Machine (VM) is available for use with evaluation
and commercial versions of the LabSocket software.

The use of a VM enables the entire LabSocket system to be easily set up within a
customer LAN and assures customers complete control and ownership of the
system and their data. The VM may be downloaded from the National
Instruments LabVIEW Tools Network repository or the LabSocket website (See
Section 4.1, LabSocket Server Virtual Machine Installation)

An existing Cloud Server (Quick start option) - This option is available for free for
use with the LabSocket evaluation software and enables developers to get started
quickly with the use of the system.

The use of both of these configurations of the system is described in this document.

Commercial

users can also use one of the following two LabSocket Server

implementations. Please contact Bergmans Mechatronics to discuss and request these
options.

1.

BML-2024-105.5.3

Customer Cloud Server - A pre-configured cloud server instance that contains the
LabSocket Server software can be leased for the exclusive use of a customer.

Native Operation — Detailed instructions can be provided for setting up the
individual LabSocket Server components directly on a customer’'s Windows, Mac
or Linux platform.




4. Setup Instructions

This section provides step-by-step instructions on the installation of the LabSocket
system. The instructions consist of two parts: i) LabSocket Server Virtual Machine
installation; and, ii) LabSocket software installation.

Instructions to optionally uninstall the LabSocket software are also presented in this
section.

4.1 LabSocket Server Virtual Machine Installation

NOTE - If you plan to use the LabSocket Server software on Bergmans Mechatronics'
existing Cloud Server, proceed to Section 4.2, LabSocket Software Installation, to begin
installation of the LabSocket software.

1. Download and install the Oracle VirtualBox virtualization application
(http://virtualbox.org) onto the physical machine that will act as the host platform
for the Virtual Machine (VM). This host can use a Windows, Mac OSX or Linux
operating system and may be either the LabVIEW Host PC or a separate physical
machine.

2. Download the LabSocket Server VM Open Virtualization Format Archive (OVA)
file named “LabSocket Server v3.5.ova" from the link on the LabSocket Download
page: http://labsocket.com/download.html#LabSocketServerSoftware.

The LabSocket Server VM OVA file contains a Virtual Machine with Ubuntu 13.10
operating system, Apache HTTP server, ActiveMQ message broker and
administrative software. All of this software is preconfigured and will
automatically begin execution when the VM is started.

3. Start VirtualBox

4. Select File > Import Appliance...

5. Navigate to the location of the OVA file and import it

6. From the Oracle VM Virtual Manager window, select the newly imported server
and press the Start button. A new terminal window will open.

BML-2024-105.5.3 10
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7. At the prompt, log in the VM using the username “labsocket” and password
“labsocket” (no quotes for either value).

8. To enhance the security of the VM, change your password by entering the
command

passwd
Enter and re-enter a new password of your choice when prompted.
9. Type the following command to obtain the IP address of the VM

ifconfig

Note the IP address for the "ethQ" interface. This is the IP address that will be
used later for communication with the LabSocket software on this VM.

10. The HTTP server, message broker and administrative software are all launched
automatically when the VM is started. There is therefore no additional work
required in the VM. End this terminal session using the command

logout

11. The LabSocket Server VM is now ready for use and will continue to operate in the
background until it is stopped using the VirtualBox Manager window.

Note — The LabSocket Server Connection Test Utility (Section 4.4) may be used to
troubleshoot issues with installing and configuring the LabSocket Server.

BML-2024-105.5.3 11



4.2 LabSocket Software Installation

1. Start LabVIEW on your LabVIEW Host Platform.

2. Install the LabSocket VIPM package

a.
b.

Start VIPM by selecting Tools > VI Package Manager...

In the JKI Package Manager window select the VIPM file named
LabSocket

In the LabSocket Package window, click Install

VIPM will display LabSocket and the OpenG LabVIEW ZIP Library and
its dependencies in a list of Products to be installed. Click Continue
After installation, LabSocket and the OpenG LabVIEW ZIP Library and
its dependencies will be displayed in a list of results of the last action.
Click Finish

In the LabSocket Package window, select File > Close

The LabSocket package should now be visible in the JKI VI Package
Manager window.

In the JKI VI Package Manager window, select File > Exit

Exit LabVIEW

3. Restart LabVIEW. Installation of the LabSocket package is now complete.

-

Alternate VIPM File Source \

NOTE - The LabSocket VIPM file can optionally be downloaded from the LabVIEW
Tools Network FTP directory:
http://www.ni.com/gate/gb/GB EVALTLKTLABSOCKET/US

N

In this case, substitute Step 2b above with the following two steps:

In the JKI Package Manager window select File > Open Package File(s).
Select downloaded vip file and click Open. j

BML-2024-105.5.3
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4.3 Uninstalling LabSocket Software

1. Start LabVIEW

2. Remove LabSocket VIPM Package

a.
b.

g.
h

Start VIPM by selecting Tools > VI Package Manager...

In the LabSocket Package Manager window, scroll through the list of
packages to find the LabSocket package

Right-click on the LabSocket package

Select Uninstall...

VIPM will display LabSocket as the only item in a list of Products to be un-
installed. Click Continue.

After installation, LabSocket will be shown as having been un-installed.
Click Finish

In the JKI VI Package Manager window, select File > Exit

Exit LabVIEW

3. Restart LabVIEW. Uninstallation of the LabSocket evaluation package is now
complete.

Note that the OpenG LabVIEW ZIP library and its dependencies may optionally be
uninstalled as part of the uninstall process.

BML-2024-105.5.3
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4.4 LabSocket Server Connection Test Utility

The LabSocket Server Connection Test utility can be helpful for troubleshooting
connection issues between LabVIEW and the LabSocket Server Virtual Machine which
may occur during initial system setup.

The utility is available after LabSocket installation (Section 4.2) by selecting
Tools > Bergmans Mechatronics > LabSocket > LabSocket Server Connection Test...
Instructions for use of this utility are included within the application (Figure 4.1).

I LabSccket Server Connection Test = a *

Inputs

This program performs tests on the
IP Address 19,0,0,135 connection between this PC and
a LabSocket Server,
Transmitted Message Hello LabSocket
Instructions
1) Enter Labzocket Server IP address
2) Press <Start> to begin test
3) If connection is successful, all Test Status
LEDs will be green and "Received Message"
will match "Transmitted Message”

f Log Test Status |
04/06/2024 07:34:32.305 - LabSocket Server Connection Test (v1.0) ) TCP Connect
04,/06/2024 07:34:39.536 - Connecting to 10.0.0.136 STOMP C
04/06/2024 07:34:39,539 - TCP Connect Test - Attempt 1 of 10 4 TITEES
04/06/2024 07:34:39.540 - TCP Connect Test - Pass ) STOMP Subscribe

04,/06/2024 07:34:39,844 - STOMP Connect Test - Pass -
04/06/2024 07:34:40.449 - STOMP Subscribe - Pass @ STOMP Publish
04/06/2024 07:34:40.982 - STOMP Publish - Pass ) STOMP Read
04/06/2024 07:34:42,495 - STOMP Read - Pass
04/06,/2024 07:34:43,501 - Test Complete. Press Close,

Received Message Hello LabSocket

Figure 4.1. LabSocket Server Connection Test Utility

BML-2024-105.5.3 14



5. LabSocket Application Development

This section describes the process of developing desktop applications that operate
within the LabVIEW development environment using either Basic and MultiClient client
mapping modes. For an overview of client mapping refer to Section 3.2, Client Mapping
Modes.

5.1 Creating a Basic Mapping Mode Application
This section demonstrates how to use the LabSocket system to access a simple Target VI
in Basic Mapping mode from a browser.

1. Create a new LabVIEW VI. From the main LabVIEW window, select File > New VI

2. A key component of the LabSocket system is a VI named LabSocket Start.vi.
This VI calls the LabSocket Support VIs which in turn
i) perform the front panel screenscrape; and,
ii) synchronize the front panel and browser controls and indicators.
Right-click in the block diagram of the new VI and select
Bergmans Mechatronics > LabSocket > LabSocket Start.vi (Figure 5.1).
Then, drag and drop this VI into the block diagram of the new VI.

BML-2024-105.5.3 15
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Figure 5.1. Selecting LabSocket Start.vi from Functions Palette
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3. Wire the following three terminals of LabSocket Start.vi (Figure 5.2):
e IP Address — a cluster containing two strings is wired to this input:
o LabSocket Serveris the |P address of the LabSocket Server. Two
options are available here:

i) Enter the IP Address of the LabSocket Server Virtual Machine
relative to the LabVIEW Host platform. (Recall that this IP address
value was obtained in Section 4.1, step 9).

OR

i) Enter the string “labsocket.com” (without quotes) to use the
LabSocket Server software on Bergmans Mechatronics' existing
cloud server. This option is intended for users who want to
quickly start using the system and not for production purposes.

o Externalis the IP address of the LabSocket Server VM relative to the
browser. Leave this value blank if this address is the same as the
LabSocket Server|P address or you're using Bergmans Mechatronics'
cloud server.

e Server Credentials — a cluster of two text strings each containing the string
“LabVIEW" is wired to this input. This is the default value for this input and
matches the default settings of the message broker. (See Section 11, User
Administration, for instructions on changing the message broker credentials)

e URL - wire a string indicator to this terminal. This indicator will display the
URL at which the Target VI may be accessed with a browser. The URL is
based on the filename of the VI. If “labsocket.com” is used as the LabSocket
Server IP address, a random four-digit number is appended to the URL.

Details about the terminals of LabSocket Start.vi are available in Section 8,
LabSocket Start Vis.

4. Add a while loop, a Wait VI, and a string control and indicator and stop button as
shown below (Figure 5.2). Wire the error out terminal of LabSocket Start.vi to
the edge of the while loop. This wire forces LabSocket Start.vi to complete
execution before the while loop starts.
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Server Credentials
(LabVIEW/LabVIEW)

Uzer Mame

IP Address String Control String Indicator
Lab5ocket_Server

LRL

abc
LabEck
START

a) Block Diagram
= Simple Demo.wi Front Panel on LabSocket V2014 lvproj/My... — O X

| File Edit View Project Operate Tools Window Help T Az

|48 OIEI | 15pt Application Font |~ ||Em'||7|]E' |-_k |@ H | H[Simete
String Control String Indicator
 eaa— 000000
i URL
| -
|
|
STOP

{LabSocket LV2014.lvproj/My Computer]|

b) Front Panel
Figure 5.2. Simple Demo.vi

5. Set the mechanical action of buttons to either "Switched when Pressed" or
"Switched when Released".

6. Save the file to disk. In this guide, the filename Simple Demo.vi is used, although
any name may be used.

7. Start the VI by pressing the VI Run button.

8. The LabSocket Status window will appear. The URL at which the Target VI may
be accessed will be displayed in the Log page of this window (Figure 5.3). This
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URL will match that output on the URL terminal of LabSocket Start.vi. See
Section 9, LabSocket Status Window, for additional information about the
LabSocket Status window

[ LabSocket -

The Easy Way to Extend
LabSocket <4

Log | Clients | Diagnostics |

04/06/2024 15:01:34.861 - Starting LabSocket System...
04/06/2024 15:01:35.870 - LabSocket System started successfully.

Target VI available at: /
http://10.0.0.133/5impleDemo.php

Cloze

Cepyright (c) 2024 Bergmans Mechatronics LLC

Figure 5.3 LabSocket Status Window (Log Page)
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9. When a browser is pointed to the URL displayed in the LabSocket
Status window, it will automatically display a representation of the Front Panel.
All supported controls and indicators in the front panel will also become
synchronized with those in the browser (Figures 5.4 and 5.5).

Each browser that connects to the system via the URL of the web client will
contain the same content as the first browser. Each user also has the ability to
change any of the active controls in the browser.

=
File Edit Wiew Project Operate Tools Window Help e |

||» @ 1 Fimpls

String Control String Indicator
Hello Warld Hello Warld
URL !

http://10.0.0.133/SimpleDemo.php

[LabSocket_LV2014.lvpraj/My Computer]|

Figure 5.4. Front Panel of T;rgetVI “SlmpleDem0V1”

w SimpleDemo X + — (] X
& c A Notsecure  10.0.0.13... Y7 £ 2 ‘:!‘
String Control String Indicator

Hello World Hello World

URL

http://10.0.0.133/SimpleDemo._php

Figure 5.5. Browser Representation of Target VI “SimpleDemo.vi”
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5.2 Creating a MultiClient Mapping Mode Application

5.2.1 MultiClient Mapping Mode — How it Works

In MultiClient Mapping mode, each browser client connects to a unique instance of the
Target VI. With reference to Figure 5.6, this mapping mode operates as follows: A
“Server” VI is the top level VI in the application. The “LabSocket-MC Start” VI on the
block diagram of this VI is used to invoke MultiClient Mapping mode

“LabSocket-MC Start” VI is similar to the “LabSocket Start” VI described in the Basic
Mapping mode section but includes two additional inputs: 1) the path to the Target VI;
and, 2) the maximum number of browser clients that may connect to the system.

Server VI Path to Target VI Prototype is
LabSocket-MC input into LabSocket-MC Start.vi
Startvi [T T~~~
.
~
S
Target \
NERYE }\\
s | Target VI
5 /- a Prototype
rowser ) " LabSocket [ Target |- “1{ (inactive)
Browser 2 « » Support |+— !
N Vi 2 /
Browser 11 < > S : /
Data to and ‘ - !
from browsers Target |/
Vin
Copies of Target VI

{Front panels not visible)
Figure 5.6 Overview of MultiClient Mapping Mode

As browsers connect to and disconnect from the system, LabSocket starts and stops
unique instances of the Target VI. When a browser is connected to the system,
LabSocket automatically synchronizes each browser with a unique Target VI instance.
The significance of MultiClient mapping mode is that is enables each remote user to
interact in an independent session with an instance of the Target VI

5.2.2 Step-by-Step Instructions
The following instructions show how to use LabSocket to access a Target VI in
MultiClient Mapping mode. The instructions consist of creating two Vls: 1) a simple
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Target VI; and, 2) a top-level Server VI that calls the LabSocket software and identifies the
Target VI.

1. Create a new Target VI that contains a while loop, a Wait VI, a Get Date/Time
String VI, and controls and indicators as shown below (Figure 5.7). It is important
to note that in MultiClient Mapping mode, the Target VI does not contain any
LabSocket Vis.

2. Set the mechanical action of the Stop button to either "Switched when Pressed"

or "Switched when Released". Save the file to disk. In this guide, the
filename MultiClientTarget.vi is used, although any name is acceptable.
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String Control String Indicator

Current Time

[teration
P12 |
]
a) Block Diagram
MultiClientTarget.vi Front Panel - O “
File Edit View Project Operate Tools Window I
o | @IE' | 15pt Application Fun'1 ey | P | Lol
A
LabSocket MultiClient Target VI
String Contral String Indicator
Current Time Iteration
'I ID
v
< >

b) Front Panel

Figure 5.7. MultiClientTarget.vi
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3. Create a new Server VI. Add to this VI a while loop, a Wait VI, and controls and
indicators as shown below (Figure 5.8).

4. Also add the LabSocket-MC Start.vi to the block diagram of the Server VI. This
VI can be found in the Tools Palette under
Bergmans Mechatronics > LabSocket (Figure 5.9).

5. LabSocket-MC Start.vi has the same terminals as LabSocket Start.vi plus two
additional terminals:

¢ Maximum Number of Clients — This terminal specifies the maximum number
of browsers that can connect to the system simultaneously. For this
application, set this input to 10.

e Target VI - This terminal specifies the path to the Target VI. For this
application, add i) a reference to the Target VI created above; ii) a VI Path
property node; and, iii) a Close Reference VI and wire these elements together
(See the block diagram in Figure 5.8).

6. Save the Server VL. In this guide the filename Server.vi is used, though any
name may be used.
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aximum Number of Clients

Server Credentials

IP Address
LabSocket_Server
10.211.55.8

F I 0
P & & —| Lk [teration
a =Vl aljc O
raga |

a) Block Diagram

MultiClientServer.vi Front Panel - O

File Edit View Project Operate Tools Window I —

o [&@] @[ 1] [ 15pt Application Font .0 [P JHLH =

~

LabSocket MultiClient Server VI

Iteration

T AR

b) Front Panel

Figure 5.8. MultiClientServer.vi
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<1 Functions q5earch“
r

Programming

v v
[E[1]2
sl e

Structures Array Cluster, Clas...
73] ¥
Mumeric Boolean String

E>l§3: @' = :

Comparison Tirming Dialog & Use...

= B €

File /O Waveform  Application ...
M M ==l k
e w53
Synchronizat... Graphics & S... Report Gener...
g
=
Third Party Li...
Measurement |/0 L4
Instrurment /0 L4
Mathematics L4
Signal Processing L
Data Communication L
Connectivity L4
Express L4
Addaons L4
Select a V...
MakerHub 4] Bergmans Mechatronics
OpenG LabSocket
- EI -1 LabSocket
LabSocket LabSocket-MC Start.vi
Lab3ck [abzek] Labch
FTART [Ceev
LabSocket St LabSocket-... Advanced

Figure 5.9. Selecting LabSocket-MC Start.vi from Functions Palette
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7. Start the application by pressing the Run Arrow in the Server.vi front panel.
Note that MultiClientTarget.vi is not running and will remain in this state for the
duration of this exercise.

8. Point several browsers to the URL displayed in the LabSocket Status window.
Each browser will be connected to a unique instance of the Target VI as shown in
Figure 5.10. These instances are copies of the Target VI that are created
automatically as peers to the Target VI for each browser client. The file name of
each instance is the name of the Target VI with the characters "_XXX" appended
to the name, when XXX is a unique ID number for the browser client. When a
browser client disconnects from the system, its corresponding Target VI instance
is automatically deleted.
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B2 MustiCliant Targat x

= C 10.211.55.8MultiClisnt Target. php

LabSocket MultiClient Target VI

Sitring Control Siring Indicator

Hello Hella

Current Time Ibgration
10:06:38 AM 1305

[ MuiClientTarget %
STOP
. 10.211.55.8MultiCliant Target. php

LabSocket MultiClient Target VI

Siring Control String Indicator

LabSocket LabSocket

Current Timie Ibaration [ ] [ T MultiClont Targat P
10:06:38 AM

L o C 10.211.55.8/MultiClientTarget.php

STOP |

LabSocket MultiClient Target VI

String Control
World!

SWNW

| 10:0&'33 AM

Identical in each

Unlqua in each
bmwsar

Figure 5.10. Three Browsers, Each Connected to a Unique Instance of
MultiClientTarget.vi

BML-2024-105.5.3

28



6 Standalone Applications

Two types of standalone applications may be created using LabSocket: 1) executables for
Windows platforms; and, ii) deployed applications for CompactRIO 903x NI Linux Real-
Time Targets. Any number of either application type may be created using a single
LabSocket license.

Sections 6.1 and 6.2 describe procedure for creating standalone executables using Basic
and MultiClient Client Mapping, respectively. Section 6.3 provides instructions on how to
deploy a Basic Client Mapping application to a cRIO-903x platform.

6.1 Basic Mapping

This procedure demonstrates how to create a standalone Windows executable using the
Simple Demo.vi Target created in Section 5.1, Creating a Basic Mapping Mode
Application, as an example. Figure 6.1 shows the initial state of the Basic
Mapping.lvproj example LabVIEW project that will be used to create the standalone
executable.

Basic Mapping.lvpraoj - Project Explorer - B “
File Edit View Project Operate Teools Window Help

o =1 A MR- hY . )
lbemnis | Files

v Bl Project Basic Mapping.lvproj
- B My Computer
- =l Simple Demo.vi
i = Dependencies
L Build Specifications

Figure 6.1. Initial State of Basic Mapping,lvproj Project

1. Right-click on Build Specifications and select New>Application (EXE). This
opens the Application Properties Dialog Box.

2. On the Information page, enter values for the Build Specification Name,

Target Filename and Destination Directory. Any values may be used for these
fields. The values used in this procedure are shown in Figure 6.2.
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Windows Security
Shaned Vanable Depleoyment
Fun-Teme Languages

Weh Services

Pre/Post Build Actions
Preview

Simple Demo Properties

Infgrmation

Build specificatian rame
Simphe Deme

Target filensme

Simple Demouexe

Destination directory

Vypsf Home!\ Desktop' User Guide' Simple Dema

Buitd || o

Cancel

Hilg

Figure 6.2. Build Specification Information Page

3. On the Source Files page, click on the Target VI and select it as a Startup VI

(Figure 6.3)

Infarrmaticn

 Source Files
Detinations

Source File Settings
L]

Advanced

Hddtionsl Exchusions
Verson Information
Windiows Security
Shaned Vanable Deployment
Fumn-Teme Languages
Web Services
Pre/Post Build Actions
Preview

Simple Demo Properties

Startup ¥ls
= Simple Demowi

Abways Included

Buld || 0K

Cancel

Help

Figure 6.3. Build Specification Source Files Page

BML-2024-105.5.3

30



4. Review the settings on the Destinations page (Figure 6.4). The Destination
path setting displayed here should match that selected on the Information page.

Source File Settings
kken

Advanced
didditional Exchusions
Wersion Information
‘Windows Security

Run- T Languages
Web Services
Pre/Post Build Actions
Preview

Shaned Vanable Deployment

B simple Demo Properties “
Gy T
Infarenation
Source Files Destinations | o

Destination label

Support Directony Simple Derma.exe

Destination path

VipsfiHome\ Desitop' Liser Guide'Sample Demo =3

Destination type
Directary

| Preserve disk hierarchy

LLE

[ Acd filles to new project librany

Libsrary name

Build 0K Cancel Halp

BML-2024-105.5.3

Figure 6.4 Build Specifications Destinations Page
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5. Review the settings on the Source File Settings page (Figure 6.5). No changes
are necessary here.

B simple Demo Properties ﬂ
[ Lategory | Source File Settings
Il arenaticn
Ik‘"r_“ F_"“ Praject Files | & ] Inclusion Type
Destinations = 5.
Startup VI
lcon E_. o
ependendies Destinaticn
Advanced b —
Addtionsl Exchusions ety e oo
Wersion Information
‘Windows Security
Shared Vanable Deployment
Fumn-Tamee Languages
'Web Senvices
Pre/Post Build Actions Customize V1 Properties...
Preview
(] Uise defailt save settings

Rernceve Front pane

¥ Remove block diagram
&) Mo password change
(") Rerrsve password

) Apply niw pattwond

] Renarme this file in the build

Sarmple Dermao.v

Build 0K Cancel Help

Figure 6.5 Build Specification Source File Settings Page

6. Press Build to build the executable. Upon completion, the executable can be
found in the build destination directory (Figure 6.6). As an option, the project
may be closed and LabVIEW may be exited.

k simple Demo - B -
i?:-::l = £ L ¢ UserGuide » 5|mple [ermng w Search Semple Deme p=
Hame . Date modified Type Sire
L Samiple Demo.alisses ALLASES File 1KE
& sample Demo Application 2204 KB
@ | Sample Demo 474115 649 PM Configuration settings 1KE

3 terns :I =

Figure 6.6. Executable Located in Build Destination Directory
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7. Double-click on the application icon to run it, then point a browser to the URL in
the LabSocket Status Window to access it remotely (Figure 6.7).

= Simple Demowvi - '_'“
File Edit Operate Took Window [Help E
»/5]®
-
Strimg Contral String Indicator
Executsble Executable

LRL
g/ 10211558/ 5impleDemo.php

[_stoe | 740

{ *

£

a) Simple Demo.vi Operating as a Standalone Executable

® L ES mpleDemo = John

m

L =] B 10.211.55 8/SimpileDemo. php

String Conirol Siring Indicator
Executable Executable
URL

hitpai10.211.55 8/SimpleDemo.php

STOP | 740

b) Accessz:ng the Simple Demo.vi Executable in a Browser

Figure 6.7. Browser Access to a Standalone Basic Mapping Executable

6.2 MultiClient Mapping

This procedure demonstrates how to create a standalone Windows executable using the
MultiClientTarget.vi and MultiClientServer.viVls created in Section 5.2, Creating a
MultiClient Mapping Mode Application, as an example. Figure 6.8 shows the initial state
of the MultiClient Mapping.lvproj example LabVIEW project that will be used to create
the standalone executable.
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MultiClient Mappina.lvproj - Project Explorer

File Edit View Project Operate

ﬁdl‘:ﬁ“lnhﬂ

Window Help

dIECTE: YN

-
2o

5

ltemns

=4 "] Project: MultiClient Mapping.hvproj
= B My Computer
b= MultiClientServer.vi
. MultiClientTarget.vi
#+ %5 Dependencies
L% Build Specifications

Figure 6.8. Initial State of MultiClient Mapping,lvproj Project

1. Right-click on Build Specifications and select New>Application (EXE). This

opens the Application Properties Dialog Box.

On the Information page, enter values for the Build Specification Name,

Target Filename and Destination Directory. Any values may be used for these
fields. The values used in this procedure are shown in Figure 6.9.

C

Source Files
Destanations

Sowrce Fle Settings
lcan

Advanced

Additional Eaclusions
Verpon lalgrmplion
Windows Secunty
Shared Vansble Deployment
Run-Time Languages
Web Senices

Pra/Post Buald Acticnd
Preview

MultiClient Demo Properties

Busdd specification name
MultilEent Demo

Target filename
bluhtsC et exe

Destination directony

i paltHoamee! Desktop' User Guade' MultiClient Demo

Build speciication descnphion

Buld

oK

Cancel

Help:

Figure 6.9. Build Specification Information Page
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3. On the Source Files page, set MultiClientServer.vi as a Startup VI and
MultiClientTarget.vi an Always Included VI. (Figure 6.10).

BML-2024-105.5.3

B MultiClient Demo Properties E
cr e
Irdcarmatsan
Source File Project Fles Startup Vi ./ .
Drestinations h ;;, MultiC lientServern
Source File Settings -
lega y
Advanced [

Additional Exclesions

\ersion Information

Wirsdewd Secusity =
Shared Vanable Deplogrment

Fun-Time Languages

Web Services

Pre/Post Build Acteons

|-

Alwiays Included I # -
;E, MultiClient Target.s

Buad 0% Cancel Help

Figure 6.10. Build Specification Source Files Page

4. Select the Destinations Category

a. The Destination path setting for the executable should match that
selected on the Information page (Figure 6.11a).

b. The Destination path setting for the “Support Directory” should be the
“data” directory within the Destination directory of the executable (Figure
6.11b). This directory will be the location for the prototype Target VI and
copies of this VI that are created when browsers connect to the
executable.
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Category
Information
Source Files

Source File Settngs
licon

Advanced

Addetional Exclusions
Wersson Information
Windows Security
Shared Venable Deployment
Fumn-Tame Languages
Wb Services
PreiPost Build dctions
Previes

MultiClient Demo Properties

Destanation label

hdulteC et e

Destination path

Vipsh HemeDesldop User Guade MutiClient
Dm0

Demhmation type
Directory
| Preserve disk hierarchy
LB
[ Add filex to new project libeary

Library rame

Build QK

Cancel

a) Destination for MultiClient.exe

Infcarmafion
Source Files

| Destinations|

Source File Settings
leon

Advanced

Additional Exclusions
Verson Information
Winderws Security
‘Shared Varisble Deployment
Run-Teme Langusges
Web Services
Pre/Post Build Actions
Preview

Destinati

MultiClient Demo Properties

BlultiClient.ene

fp—

Destinations

Drestonation labed

Support Directory

Destimation path

Destinatson type
=) Dresctony

Preseree disk higrargky

LLE

L) Add files to new project Boeary

Library nsme

Baild oK

WpshHome\Desktop' User Guide! MultiClient
Dernao

Cancel

b). Destination of Support Directory

Figure 6.11. Build Specification Destinations Page
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5. Review the settings on the Source File Settings page (Figure 6.12). The default
values for “Inclusion Type” and "Destination”, shown in Table 6.1, should be used.

Table 6.1. Recommended Source File Settings for
Standalone MultiClient Applications

Project File

Inclusion Type

Destination

MultiClientServer.vi

Startup VI

MultiClient.exe

MultiClientTarget.vi

Always Included

Support Directory
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B MultiClient Demo Properties
c‘w Source Fle Settngs
Iefarrmaticn
Source Files Proiect Files ” Inclusion Type
°] MultiClientServes.vi
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rd::::l Ecchusions 5 Dependencies MultiClient.exe w
Vermon Information
Windows Security
Shared Variable Deployment
Pl Tevote Lansgishgies
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Pres/Post Build Actions Customize VI Properties...
Presiew
] Use default save settings
Ferncrve frond panel
| Rerneres block dagram
/m) Mo password chenge
{1 Remiove password
::| Apply reew passwond
[ Remarme this file in the buid
FAultsl henrifarces an
Baild oK Cancel Help
a) Source File Settings for MultiClientServer.vi
B MultiClient Demo Properties H
Catger L SowceFeseng:
Infarmaticn
mu‘_nlu Project Filet | m Inclusion Type
rualicn: = = -
= Al Inchided
= MultiClientServer. i
feen Destination
Advanc ed E epend
Bddtionsl Exchusions Dependencies Support Dectory ¥
Werson Information
Windiows Security
Ehared Vanable Deployment
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Wb Services
Pre/Post Build Actions Customize VI Properties...
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[+ Use defautt save settings
Rerneree frant panel
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() Mo passwoed change
(") Remowve password
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Multeleri Target. v

Banld K

b) Source File Settings for MutliClientTarget.vi

Figure 6.12. Build Specification Source File Settings
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6. Press Build to build the executable. Upon completion, the executable can be
found in the build destination directory (Figure 6.13). As an option, the project
may be closed and LabVIEW may be exited.

MultiClient Dema - B “
“ Hame Share (3% ﬂ‘

= - 4 « Desidop » User Guide + MultiClient Demo # w | Bubt £ o

data

Ml ent.alases

T Wi Rent "'-.-

) | MuiiChent

& err ==

Figure 6.13. MultiClient Executable Located in Build Destination Directory

7. Double-click on the application icon to run it, then point multiple browsers to the

URL in the LabSocket Status Window to establish remote connections to
independent instances of the Target VI (Figure 6.14).
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[ MuitiClieni Target s

&« - 10.211.55.8/MultiClienfTarget. php

LabSocket MultiClient Target VI

String Control String indicator
World World

Currant Time Reration

1882

B MeuttiClient Target n

{:’ 10.211.55 &MultiClientTarget.php 5

LabSocket MultiClient Target VI

Siring Control Siring Indicator
Hallo Hello

Current Tima Reration
11:09:27 AM 2052

ETDPI :- P EBuutticrentTarget .

c 10.211 .55 8MultiClient Target.php .

LabSocket MultiClient Target VI

String Control String Indicatar
Executable Executable

Current Tima Resation
11:08:27 AM

ldentical in each
browsar STOP i

Figure 6.14. Three Browsers, Each Connected to a Unique Instance of
MultiClientTarget.vi Launched from Executable of MultiClientServer.vi
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6.3 Deploying to NI Linux Real-Time Targets

The following instructions describe how to deploy a Target VI that includes the
LabSocket software to a CompactRIO cRIO-903x for operation using the LabSocket Basic
client mapping mode.

Two key requirements for use of LabSocket on cRIO-903x platforms are:
e the embedded Ul of the cRIO-903x must be turned on; and,
e the cRIO-903x may only operate in headless mode.

These instructions assume that the cRIO-903x device has already been connected to the
development platform and that a LabVIEW project that includes the cRIO-903x device
has already been created.

1. Add the Target VI to cRIO-903x target device in the LabVIEW project. In this
procedure the demo VI “LabSocket Demo — Element Test.vi” will be used as the
Target VI. (Figure 6.15)

B Element Test.lvproj - Project Explorer =~ = “
File Edit View Project Operate Tools Window Help
S % B IEC =R N A

ltems | Files

=&l Project: Element Test.lvproj
2 B My Computer
E >_'-':|7' Dependencies
kL ‘:i_-_ Build 5Specifications
-1 n RT CompactRIO Target (192.168.0.173)
- @@ Chassis (cRIO-9030)
.>--- _2, Lab5ocket Demo - Element Test.vi
+ '-r,' Dependencies
=3 1- Build 5pecifications
E Element Test

Figure 6.15. Adding Target VI LabSocket Demo — Element Test.vi fo
CompactRIO cRIO-9030 Target Node in LabVIEW Project
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2. Right-click on Build Specification and select New > Real-Time Application.

The Application Properties pop-up window will open.

3. Enter the Build specification name on the Information page. In this case the

name is "Element Test” is used (Figure 6.16).

B Element Test Properties

Crom— o

-;:l:ﬂc'!F“H Build specsfication name
Asnaticdnd

Souwrce File Settings Element Test
Advanced Target filensrme

| | Additsermal Exchusians

startinp.riexe
Wersion Informaticn
Web Services Local destination directory
Pre/Post Busld Actions VipsfHome\ Desktoghlabsocket_multiclient-v3.2.5.68_tesfibuilds\Element Test\RT Compact0 Targef\
Component Definition Elerment Test
Preves

Target destination directory
Shormee heusen nafinst Bin

Build specification description

Build QK Cancel

Figure 6.16. Real-Time Application Information Page
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4. Select the Source Files page. Select the name of the Target VI ("LabSocket
Demo — Element Test.vi") in this case and select it as a Startup VI (Figure 6.17).

Category

Informastion

Element Test Properties

Destinations
Source File Settings ' .
Bdvanced

Additicnal Exclusions

Wersion Information

Web Senices

Pre/Post Build Actsorns

Component Definitson

Preview

Figure 6.17.
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| Project Files ] | Startup Vi
- h = LabSocket Derno - Element Testan

| Abaays Included

Build oK Cancel

Real-Time Application Source Files Page
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5. The default settings for the Destinations and Source File Setting categories are

shown in Figures 6.18 and 6.19. These settings do not need to be changed.

Elerment Test Properties

B
— e
Inf orrmation
h"'r'“‘*i Drestinsbions || Dhestination lak
erinatnn labe
Source Fille Settings Suppest Directory stamdup. e
Advanced .
Additicnal Exchusions Destinstion path
WVersion Information Fhomehusern netinst/bin
Web Services
Pre/Post Build Actions
Cempanent Defintson
Previes Destimation type
Diirecteny
| Preserve disk hierarchy
LLB
[C] Add files to new project library
Library name
w
|| X

BML-2024-105.5.3
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Figure 6.18. Real-Time Application Destinations Page
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B Element Test Properties “

G
Information

Source Files Project Files ~|  Inchasion Type
Destinations - 18 3 Startup VI

. A LabSecket Demo - Element Testvi
Advanced ¥ Dependencies

Additianal Exclusicns
Wersion Information
Web Sernces

Pre/Post Build Actions
Component Definition
=

Custornaze V1 Propertses..,
[+ Use default save settings
e

#) Mo password change
Eemiove pessword
Apply new passwerd

[CIRename this file in the bulld

Build oK Cancel Help

Figure 6.19. Real-Time Application Source File Settings Page
6. Click Build to build the real-time application.
7. Click OK to close the Real-Time Application properties window.

8. In the Project tree, right-click on the build specification (“Element Test” in this
case). Select Run as startup.

9. Right-click on the build specification. Select Deploy.

10. Right-click on the target in the Project tree and select Utilities > Restart to
restart the cRIO.

11. After the cRIO restarts, the Target VI may be accessed remotely in a browser
using the URL displayed in the LabSocket Status Window shown on the display of
the cRIO. Figure 6.20 demonstrates browser access to the “LabSocket Demo -
Element Test.vi” operating on a cRIO-9030.
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Target VI Operating on cRIO

Display Connected to
cRI10-9030
Mini DisplayPort

Target VI Displayed
in Browser on Mac

ey
LabVIEW Project for

Target VI
(in Windows VM on Mac)

Figure 6.20. Browser Access to LabSocket Demo — Element Test.vi operating on
CompactRIO cRIO-9030
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7. Example Files

The LabSocket VIPM package installation process (Section 4.2, LabSocket Software
Installation) automatically installs a set of example Target VIs that illustrate the
capabilities the system. These VIs may be accessed by selecting Help > Find
Examples... from the main LabVIEW window. Select the Directory Structure radio
button. In the directory structure, double-click on the Bergmans Mechatronics directory

and double-click on the LabSocket directory (Figure 7.1).

m M| Example Finder
Browse  Search

Browse according to:

) Task

@ Directory Structure

Visit ni.com
for more examples

Hardware

Find hardware

[ Limnit results to hardware

Three types of example Vls are included with the LabSocket VIPM:

Double-click an example to open it.

18 Bergmens Mechatronics ||

) LabSocket
= Advanced

—2l General Purpose Functions

—a MultiClient

LabSocket Demo -
LabSocket Demo -

Accents.vi

LabSocket Demo -
LabSocket Demo -

Browservi

LabSocket Demo -
LabSocket Demo -
LabSocket Demo -
LabSocket Demo -
LabSocket Demo -
LabSocket Demo -
LabSocket Demo -
LabSocket Demo -
LabSocket Demo -

Control.vi

LabSocket Demo -
LabSocket Demo -
LabSocket Demo - =
- Picturewvi H

LabSocket Demo -

LabSocket Demo

Advanced Booleans.vi m
Button Text and lfﬂ

Caption Sync.vi >3
Custom JavaScript - Ne [E}
Customn JavaScriptvi
Dynamic Pictures.vi
Element Test.vi
Enum.vi

File Downloader.vi

File Explorerwvi

Insert iframe.vi

Math Demo.vi
MultiColurmn ListBox -

wlviclololololvle

MultiColumn ListBox.v [S
Picture Ring Simple.vi >3
Picture Ring.wi

Plots as [mages.vi

Information

Requirements

Add to Favorites

F igure 7.1 LabSocket Example Files

Setup... Help Close

e VIs demonstrating replication of front panel elements (Table 7.1). Although each
of these VIs operates in Basic client mapping mode, the concepts demonstrated

in these Vls are applicable to MultiClient mapping mode.

e VIs demonstrating advanced Ul capabilities (Table 7.2) are included in the

Advanced directory in the LabSocket example directory.

e VIs demonstrating MultiClient mapping (Table 7.3).
within the MultiClient directory in the LabSocket example directory.
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Table 7.1. Front Panel Replication Example Vls

Filename
LabSocket Demo - Advanced Booleans.vi

LabSocket Demo - Button Text and Accents.vi

LabSocket Demo - Caption Sync.vi

LabSocket Demo - Custom JavaScript.vi

LabSocket Demo - Custom JavaScript - New Browser.vi

LabSocket Demo - Dynamic Pictures.vi

LabSocket Demo - Element Test.vi

LabSocket Demo - Enum.vi
LabSocket Demo - File Downloader.vi

LabSocket Demo - File Explorer.vi

LabSocket Demo - Insert iframe.vi

LabSocket Demo - Math Demo.vi

LabSocket Demo - MultiColumn ListBox - Control.vi

LabSocket Demo - MultiColumn ListBox.vi

BML-2024-105.5.3

Description

Demonstrates that booleans defined as Strict Type Defs
are replicated using images of the true and false states
Demonstrates support for accented characters and
dynamic synchronization of boolean button text
Demonstrates synchronization of caption text using
"LabSocket Caption Sync.vi"

Uses "LabSocket Custom JavaScript.vi" to insert arbitrary
text into the browser client

Uses "LabSocket Custom JavaScript.vi" to insert into the
browser client event handlers that open new browser
windows

Demonstrates dynamic synchronization of pictures
elements with those in the browser

Demonstrates synchronization of Front Panel elements
values with elements in browser. Elements include an XY
Graph (replicated as an image), Picture element,
MultiColumn ListBox and Tabs. Also demonstrates
support for dynamic replication in the browser of Front
Panel element properties such as: i) button visibility,
color, text, and disabled state; ii) numeric control and
indicator visibility; iii) numeric control disabled state;
and, iv) string control and indicator visibility and
background color.

Demonstrates synchronization of enumerated types
Uses "LabSocket Custom JavaScript.vi" to configure the
browser client to download files from a cloud server
[llustrates how to use a MultiColumn ListBox to enable a
remote user to select a file from a list of files on the
Target VI platform

Uses "LabSocket Custom JavaScript.vi" to insert a web
page into an HTML iframe in the browser client
[llustrates how to use LabSocket in a multiple-VI system.
The front panel of the main Target VI is accessible over
the web while other Vis display the Target VI URL and a
Stop button for the application

Demonstrates the use of a MultiColumn ListBox as a
control element

Demonstrates the eight combinations of MultiColumn
ListBoxes that are possible based on i) row visibility; ii)
column header visibility; and, iii) presence of vertical
scrollbar.
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Table 7.1 (Continued). Front Panel Replication Example Vls

Filename

LabSocket Demo - Picture Ring Simple.vi
LabSocket Demo - Picture Ring.vi
LabSocket Demo - Picture.vi

LabSocket Demo - Plots as Images.vi

LabSocket Demo - Preprocessor.vi

LabSocket Demo - Stub Vl.vi

LabSocket Demo - Tabs.vi

LabSocket Demo - Waveform Chart.vi
LabSocket Demo - Waveform Graph.vi
LabSocket Demo - XY Graph.vi

Simple Demo.vi

Description

A simple demonstration of picture rings in action
Picture ring demonstration

Demonstrates replication of a picture element in the
browser

Illustrates the use of the #LS_image preprocessor tag to
enable replication of plots as images

Illustrates the use of the #LS no_display and
#LS_no_sync preprocessor tags to hide and
unsynchronize, respectively, front panel elements
Demonstrates the use of the "element stub.vi" that
enables developers to create custom JavaScript code for
unsupported front panel elements.

Demonstates synchornization of tab element pages
Demonstration of support for Waveform Charts
Demonstration of support for Waveform Graphs
Demonstration of support for XY Graphs

Simple VI to demonstrate LabSocket operation

Table 7.2. Advanced UI Example Vis

Filename
Advanced Ul.vi

Advanced Ul - MultiClient.vi

Table Support.vi

BML-2024-105.5.3

Description

Demonstrates advanced Ul capabilities, including:

- slider controls represented as images

- control of cursors and plot visibilty for XY graphs
represented as images

- unit synchronization for numeric controls and indicators
VI for operation of Advanced Ul.vi in MultiClient mapping
mode.

Demonstrates support for table controls and indicators.
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Table 7.3. MultiClient Mapping Example Vls

Filename Description

Quiz Server 1.vi Simple demonstration of MultiClient mapping. Uses
"Quiz 1.vi" as Target VI.

Quiz Server 2.vi MultiClient mapping demonstration that includes

interprocess communication with Target VI instances.
Uses Basic mapping for browser-based access to top-
level VI. Uses "Quiz 2.vi" as Target VI.
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8. LabSocket Start Vis

The VIs LabSocket Start.vi and LabSocket-MC Start.vi are used to launch the routines
that perform the Target VI Front Panel screenscrape and synchronize the front panel and
browser.

In Basic client mapping applications, the VI LabSocket Start.vi (Figure 8.1) is placed on
the block diagram on the Target VI. For MultiClient client mapping applications, the VI
LabSocket-MC Start.vi (Figure 8.2) is placed on block diagram of the top-level VI of the
application.

Connections to these two VIs are summarized in Table 8.1.

Server Credentials (LabVIE...

IP Address =eef — -~ URL
Application Type (standalone) — ; TR
Authentication Required (F) error out
error in (No error) ===
Figure 8.1. LabSocket Start VI
Maximum Number of Clients (1)
Server Credentials (LabVIE...
IP Address LabSck URL
Application Type (standalone] - — srh:.ir erior out

Authentication Required (F) -
error in (no error)
Target VI

Figure 8.2. LabSocket-MC Start VI
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Table 8.1. Terminals of LabSocket Start.vi and LabSocket-MC Start.vi

Terminal
Maximum
Number of
Clients
Server
Credentials
IP Address

Application
Type

Authentication
Required

error in
Target VI

error out

URL

Description

Defines the maximum number of clients that can connect to the

system.

(LabSocket-MC Start.vi only)

Cluster containing username and password for access to

LabSocket Server

Cluster containing two strings:

e [abSocket Server— |IP Address of LabSocket Server relative
to LabVIEW Host platform. Section 4.1, Step 9 describes how
to determine this value.

e [External—- IP Address of LabSocket Server relative to
browser. Leave blank if same as LabSocket Server|P
address.

To use the LabSocket server software on the cloud server at

labsocket.com during initial evaluation testing, set

LabSocket Serverto "labsocket.com” (no quotes) and leave

External blank

e standalone — Target VI is rendered alone in a web page

e moodle_integration — Target VI is rendered within an iFrame
in a Moodle course web page. Contact Bergmans
Mechatronics for more information on this option.

User authentication requirement for browser access

e True — A pop-up window appears in browser when web page
loads. User must enter credentials before web page
becomes active (Figure 8.3)

e False — User credentials are not requested. (In this case, the
browser sends the credentials “client / client” to the message
broker. Unless these credential settings have been changed,
browser access will always be permitted.)

See Section 11, User Administration, for additional details about

user administration and authentication.

Errors that occur before LabSocket Start(-MC).vi is called

Path to Target VI.

(LabSocket-MC Start.vi only)

Errors that occur prior to calling or within LabSocket Start(-

MC).vi

URL for access to Target VI

BML-2024-105.5.3

Default Input
Value

LabVIEW /
LabVIEW

XX XX XX XX /
blank

standalone

False

no error
empty path

NA

NA
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BlLbsocketDema-Quiz~ ®
€ & C [} 192.168.2,52/LabSocketDemo-Quiz.php % =

_

The Easy Way to Extend LabVIEW to the Wed

Login

LabSocketDemeo-Quiz

Username <username>
Password |

Login

Figure 8.3. Login Window That Appears When
Authentication Required Input is True

BML-2024-105.5.3
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9. LabSocket Status Window

The LabSocket Status Window provides details on the operation of the LabSocket
software. The window appears when either the LabSocket Start.vi or LabSocket-MC
Start.vi are called and contains three pages: 1) a Log page; 2) a Clients page; and, 3) a
Diagnostics page. Each of these pages is described in detail below.

Note that calls to either LabSocket Start.vi and LabSocket-MC Start.vi will launch the
Status Window only if the window is not already active.

9.1 Log Page

The URL at which the Target VI may be accessed will be displayed in the Log page of this
window (Figure 9.1).  This URL will match that output on the URL terminal of
LabSocket(-MC) Start.vi.

2 LabSocket —

L b S k t * The Easy Way to Extend
a o c e LabVIEW to the Web
Log . Clients | Diagnostics '

04/04/2024 13:59:28.985 - Starting LabSocket System...
04/04/2024 13:59:32.371 - LabSocket System started successfully.

Target VI available at: /

http://10.0.0.136/AdvancedUl.php

| Close

Copyright (c) 2024 Bergrmans Mechatronics LLC

F igurén-Q.-] . LabSocket Status Window (Log Page)

9.2 Clients Page

The Clients page (Figure 9.2) displays the Client ID of each connected browser in the
“Browser ID" column. The “Last Heartbeat Echo” column displays the time of the last
response from the browser to periodic test signals that are transmitted to each
connected browser. (If an echo signal is not returned from a browser in greater than 10
seconds, the client is considered inactive and removed from the list of clients in the
Status window.)
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[ LabSocket

Application

The E W E d
LabSocket «%»

Log Clients | Diagnostics

Browser ID | Last Heartbeat Echo | 4 |

AdvancedUl

56 02:01:57.996 PM

Close

Copyright (c) 2024 Bergrmans Mechatronics LLC

F i’;gure 9.2. LabSocket Status Window (Clients Page)

9.3 Diagnostics Page

The Diagnostics page (Figure 9.3) of the LabSocket Status window displays a “Loop
Period” value. This value is the period of time required to update the front panel of the
Target VI with any changes sent from the browser plus the time required to detect
changes in the Target VI front panel and to send these changes to each connected

browser client.

[ LabSocket

The E W E d
LabSocket «%»

Loop Period (ms)
56

Mum Clients
1
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Log | Clients Diagnostics

[l [

1 f | il
| Al I| |
' i | "'-,l,-._.'-‘I'||,"|,'I.I'|F..ﬁ'|'l l-.-'|I.'\,.\UJIF.-.,,..-.JI,I".,I |||'I|,'\,',-..I".|f|’|'|'.~"|l|‘..|l'||h" '|||'l|,'-'-.,.~.'|||

Period {ms)

Clients

Close

Copyright (c) 2024 Bergrmans Mechatronics LLC

F igilfe 9.3. LabSocket Status Window (Diagnostics Page)
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The Diagnostics page also includes a display of the number of clients currently
connected to the Target VI

Click Close to close the Status window and discontinue the synchronization of the

Target VI and browser. Closing the Status window will not stop the Target VI and
stopping the Target VI does not close the Status window.
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10. Advanced Features
This section provides details on the following advanced features of LabSocket:

e preprocessor tags that allow fine tuning of the browser client;

e picture ring support and high-fidelity replication of boolean elements;
e insertion of custom JavaScript code into the browser client; and,

e replication of PNG images in the browser
e system parameter initialization

e system monitoring

e caption synchronization

e detailed diagnostics data output

10.1 Preprocessor Tags
Preprocessor tags in the caption or label text of front panel may be used to specify how
individual elements are to be replicated in the browser. These tags are summarized in

Table 10.1.

Tag
#LS no_display

#LS_no_sync

#LS image(compression ,decimation)

Table 10.1. Preprocessor Tags

Description

Do not replicate the target element in the

browser

Prevents synchronization of the front panel
element with its browser representation

Display the target element as an image in
the browser. Updated image is only sent to

browser if image change detected.

Optional arguments are:

i) compression - image compression (0=no
image compression, 9=maximum image

compression); and,

ii) decimation - number of iterations of
main LabSocket processing loop to skip

before checking for image update.

Not supported on cRIO-903x targets.

Example Application

Prevent display of a Target VI stop
button

Prevent tab element
synchronization in a Basic mapping
application

Display an exact replica of a XY
Graph (including cursors and graph
visibility selection via legend) and
sliders (including coercion and pop-
up display of current value). See
example VI

"LabSocket Demo - Advanced Ul.vi"

The effect of the #LS_no_display tag is shown in the screenshot of the example VI
“LabSocket Demo - Preprocessor.vi” in Figure 10.1. The example VI “LabSocket Demo -
Plots as Images.vi” also demonstrates the effect of preprocessor tags (see Section 7,

Example Vis).
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LabSocket Demo - Preprocessor LabSocket Demo - Preprocessor
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Figure 10.1. Screenshot of “LabSocket Demo — Preprocessor.vi” demonstrating

the use of “#LS no_display” preprocessor tag to prevent replication of a picture
(L- LabVIEW VI, R — Browser)
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10.2 Picture Rings and High-Fidelity Boolean Elements

LabSocket supports replication of Picture Ring controls and indicators. This replication
only occurs if the element is a type def, otherwise the element is not replicated. The
example VI “LabSocket Demo — Picture Ring Simple.vi” illustrates Picture Ring control

and indicator replication (Figure 10.2).

B LabSocket Demo - Picture Ring Simpl.. = O

File Edit View Progect Operate Tools Window Help

LabSocket Demo - Picture Ring

Control

Vo B a

Indicator w

Numeric Control Mumenic Indictaor
o :

date / time

5245113246 AM

[ LabSockotDemoPictref <ohin

- c 172.17.187.100/LabSocketDemo. .

LabSocket Demo - Picture Ring

Conidl v @ 8 BB A

Indicator

cate | time
52415 11:32:46 AM STOF]

Figure 10.2. Screenshot of “LabSocket Demo — Picture Ring Simple.vi”
demonstrating the replication of a picture ring control in the browser
(L- LabVIEW VI, R — Browser)
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LabSocket also supports high-fidelity replication of Boolean controls and element if the
element is a type def. A screenshot of the example VI “LabSocket Demo — Advanced
Booleans.vi” and its browser representation is illustrated in Figure 10.3.

B LabsockeiDemondvanced . =

L - 192.168.2.89/Lab5SocketDem

A ™M) LabSocket Demo - Advanced Booleans.vi

LabSocket Demo: LabSocket Demo:
Advanced Booleans Advanced Booleans
Lr::n,'.rlgz.mzmumarmmmmam.mp L::LJ""IW-TBHH'I—‘ Demoic dBo0eans Bog
Controls Indicators Controls Indicators
e "'nll v "\\I
v v _ v v _
Booleans with Boaleans with
Images Images
A A | A A
AN ri I'\. s

e - - -

T ~y
/ b
Modified Stock Modified Siock
E? , Booleans E , Booleans
\'.l. /‘l ".-

Iteration sop Ibaration 50D
239 Z3E 51|;|F|

b

Figure 10.3. Screenshot of “LabSocket Demo — Advanced Booleans.vi’
demonstrating high-fidelity representation of Boolean elements
(L- LabVIEW VI, R — Browser)

10.3 Developer Customization

LabSocket provides developers with the ability to customize the browser client software
using two options: i) adding arbitrary JavaScript to the browser client; and, ii) adding
custom JavaScript code for currently unsupported front panel element types.

10.3.1 Arbitrary JavaScript for the Browser

The “LabSocket Custom JavaScript.vi” VI allows arbitrary JavaScript code to be included
in the browser client. This VI is located in the tools palette at
Bergmans Mechatronics > LabSocket > Advanced > LabSocket Custom JavaScript
.vi. Any text wired to the “JavaScript In” terminal of the VI will be included in the
browser client code and executed when the browser page loads. This VI must be called
before the “LabSocket Start.vi".

The example VI “LabSocket Demo — Custom JavaScript.vi” illustrates the use of this VI to
display custom text in an html <div> element in the browser client. A screenshot of the
block diagram of this VI is shown in Figure 104. The front panel and browser
representation are shown in Figure 10.5.
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o= Custom JavaScript =
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## hdd & text decoration
b = document body;
&l = document createElessnt('div®);
b appendCh: ld (el )
&l sethttribatel "style’  'pomition absclute: top: I0px: left 20px: fomt-family: Arssl. focnt-size: I20px.
color FO00000°)
el . innerHTH LabSocket Demo — Custom JavaScript':
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Figure 10.4. Screenshot of block diagram of
“LabSocket Demo — Custom JavaScript.vi”

B LabSocket Demo - Custom JavaSeript.. = &
File Edit View Project Operste Tools [[[EIERD E
»[& [#

® 9 WiassocksDemaCustom x

- (& 172.17.187.100/LabSecketDem... ©7 =

,\

Figure 10.5. Screenshot of “LabSocket Demo — Custom JavaScript.vi”
illustrating the use of arbitrary JavaScript code to customize the browser client
(L- LabVIEW VI, R — Browser)
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10.3.2 Custom JavaScript for Unsupported Elements
The second customization option is to add arbitrary JavaScript code to the browser for
LabVIEW front panel element types that are not supported by the LabSocket system.

During the initial web client creation process, if LabSocket encounters an element on the
Target VI front panel with a VI Server Class Name that is not supported, it calls a VI
named “element stub.vi”. Developers may make any desired modifications to that VI to
add their own JavaScript code to the browser for these unsupported elements. To assist
with the customization, the VI Server reference to the specific unsupported element is
passed into “element stub.vi”.

The VI "element stub.vi" is located in the directory
“<vi.lib>/LabSocket/developer.lib/vi.lib/CreatelavaScript” where <vilib> is typically
“C:/Program Files/National Instruments/LabVIEW 20XX/vi.lib”

As an example of how this VI might be used, the “element stub.vi” currently contains
simple JavaScript code that adds html <div> elements at the locations of arrays or
clusters on the VI front panel. Figure 10.6 shows the case for handling array elements.
The example VI "LabSocket Demo — Stub.vi” illustrates this capability (Figure 10.7).

E:!E-m”{- 'h |

- v

~# Stub VI Demo L h

sm Cuystom JawvaScript for Array elesaspis =

e ;

A4 hdd a text decorastion o represent An STTAY |l e £
ol st I

b = document.bod

&l = documsnt createaElamsnt (‘div')

b.appendChi ldiel):

I el innariTHL="ClassHame: %% <br:Labs]l Text. Xs°!

el setittribute( 'style’. 'position

absoclute; left . Xdpx:top: Hdpx: font-
family: Arial: font-size:lipx. colox R—
000000 ; border-vidth: lpx; border—-style
solid padding: 2px').

Left
Top

Figure 10.6. Portion of Block Diagram of “‘element stub.vi”
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Figure 10.7. Screenshot of “LabSocket Demo — Stub VI.vi” illustrating the use of

“element — stub vi” to add custom browser representations for currently

unsupported front panel elements (L- LabVIEW VI, R — Browser)

10.4 Working with Images

A "PNG to Picture Converter” tool is provided with the LabSocket system to enable
images contained in PNG files to be easily rendered in the browser. The process for
working with images is as follows.

1.

From the menu bar, select
Tools> Bergmans Mechatronics > LabSocket > PNG to Picture Converter...

Select the PNG file of interest.

A new, unnamed VI will appear. Copy the picture control from this VI to the front
panel of the Target VI.

Right-click on the picture. Select Data Operations>Make Current Value
Default

Save the Target VI

Run the Target VI (assuming the LabSocket Start.vi and other components
necessary for a practical application are already present on the VI block diagram).
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A simple Target VI using a picture element and its representation in a browser is shown
in Figure 10.8.

(@]
00 Picture[)emo *

%~ C [} 192.168.2.51/Pict... w7| =

|so—
o | @) o | @)

300

300

URL URL
| http://192.168.2.51/PictureDemo.php hitp:/f182.168.2.51/PictureDema.php
Iteration .Iteratlon i
1873 -F 1873 @J
4
a) Front Panel b) Browser Representation
Figure 10.8. PictureDemo.vi lllustrating Rendering of Picture Elements in
Browser

Controls and indicators may be superimposed in front of the picture element. Note that
elements in the browser are displayed from back to front in order of increasing tabbing
order value (ie tabbing order value 0 is at the back of the browser representation, with
other elements displayed in front of it). Similarly, for elements in tab pages, elements are
displayed from front to back in order of increasing tab “Control Order”.
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10.5 System Parameter Initialization

Although the default LabSocket system parameters are sufficient for most applications,
certain system parameters may be initialized, if necessary, to different values using the
LabSocket Init VI (Figure 10.9).

LabSocket Init.vi

Initialization Data e

error (in) lit e grror (out)

Figure 10.9. LabSocket Init.vi

The Initialization Data input cluster contains the following parameters:

e wait time (ms) - Wait period, in milliseconds, in the main LabSocket processing
loop. Default value: 20 ms

e heartbeat_period_sec - Period, in seconds, between heartbeat message
transmissions to browser client(s). Browser clients normally return a heartbeat
reply message in response. Default value: 2 sec.

e broker_keepalive_period_sec - Period, in seconds, between message
transmissions to message broker to keep connection between Target VI and
broker active. Default value: 15 sec.

e connection_timeout_sec - Maximum period, in seconds, to wait for a heartbeat
reply message from a browser client. If reply is not received in this period, client
is assumed to have disconnected from Target VI. Default value: 10 sec.

Note that this VI must be called before LabSocket Start.vi or LabSocket-MC Start.vi.

This VI is located in the tools palette at
Bergmans Mechatronics > LabSocket > Advanced > LabSocket Init.vi.

10.6 System Monitoring

The LabSocket system may be monitored using the LabSocket Monitor VI (Figure 10.10).
This VI provides status information on the performance of the main software loop,
known as the LabSocket Primary Processing Loop.

LabSocket Monitor.vi

Labich Primary Processing Loop State
meELF'rimar}r Processing Loop
error (in) — Clients

error (out)

Figure 10.10. LabSocket Monitor.vi

For best results, the Target VI and the optional initialization VI "LabSocket Init.vi" should
be configured such that the Primary Processing Loop Period is less than 500 ms.
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This VI also provides information about each client that is connected to the system.

The example VI "Advanced Ul.vi", located in the Example directory Advanced \ Advanced
Ul, illustrates the use of this VI.

The LabSocket Monitor VI is located in the tools palette at
Bergmans Mechatronics > LabSocket > Advanced > LabSocket Monitor.vi.

10.8 Caption Synchronization

Some applications require dynamic synchronization of captions on the VI front panel.
This capability can be enabled by placing the LabSocket Caption Sync VI (Figure 10.11)
on the block diagram and wiring a True constant to the Caption Sync input. This VI also
synchronizes the page names of tab elements.

LabSocket Caption Sync.vi
'[ﬂptiﬂ‘n 5]"'“: ..................... v
error (in) aptic error (out)

Figure 10.11. LabSocket Caption Sync.vi

Note that this VI must be called before LabSocket Start.vi or LabSocket-MC Start.vi.

The example VI ""LabSocket Demo - Caption Sync.vi” included with LabSocket illustrates
this capability. The LabSocket Caption Sync VI is located in the tools palette at

Bergmans Mechatronics > LabSocket > Advanced > LabSocket Caption Sync.vi.

10.9 Detailed Diagnostics Output
The LabSocket Diagnostics VI (Figure 10.12) enables output of detailed information
about LabSocket operation to a text file.

LabSocket Diagnostics.vi

Path

error {in) Diaq error {out)

Figure 10.12. LabSocket Diagnotics.vi

LabEck

This VI must be called before LabSocket Start.vi or LabSocket-MC Start.vi.

The LabSocket Diagnostics VI is located in the tools palette at
Bergmans Mechatronics > LabSocket > Advanced > LabSocket Diagnotics.vi.
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11. User Administration

All applications and users connecting to the ActiveMQ message broker require proper
credentials before transmitting or receiving data via the broker. By default, the broker
loads credentials from a configuration file on startup. This section describes how to
modify the credentials in this configuration file.

/ LDAP User Authentication Option \

The message broker can optionally be configured to validate user credentials stored
in a Lightweight Directory Access Protocol (LDAP) server. Benefits of the use of an
LDAP server are:

e users can be authenticated using credentials in a customer’s existing LDAP
database

e administrators can manage users without restarting the broker

e a browser-based interface such as phpLDAPadmin can be used to manage
user data: (http://phpldapadmin.sourceforge.net/wiki/index.php/Main Page)

Contact Bergmans Mechatronics for details on implementing LDAP user
management or to request a VM containing an OpenLDAP server.

N /

In the instructions below, two locations within the VM directory structure are defined as
follows:

$SLABSOCKET HOME = /home/labsocket
SACTIVEMQ HOME = /home/labsocket/apache-activemg-5.9.0

To modify the credentials in the ActiveMQ configuration file:

1. Log in to LabSocket Server VM using an ssh client or the VirtualBox terminal
window.

2. Navigate to SACTIVEMQ HOME/conf

Open activemq-LabSocket.xml in the vi editor

4. The <simpleAuthenticationPlugIn> section beginning on line 47 defines
the username and passwords for each user that is permitted to access the
ActiveMQ message broker.

w

The default users are described in Table 11.1.
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Table 11.1. Default User Definitions of ActiveMQ Message Broker
in LabSocket Server VM
Username Description
LabVIEW name used by LabSocket Support Vis. This username and its
associated password are wired to the Server Credentials
input of LabSocket Start.vi
LabSocketPHP  name used by PHP-based administrative program. Credentials

for this client are defined in the file
$SLABSOCKET HOME/LabSocket php/credentials.txt

client remote browser user
client2 remote browser user

5. To add, delete or change user credentials, edit the settings in the
<simpleAuthenticationPlugIn> section as required. If changing the
credentials for the LabSocket Support Vis or PHP Administrative program, but
sure to change the credential settings supplied by these clients (ie. Inputs to
LabSocket Start.vi or contents of
$LABSOCKET HOME/LabSocket php/credentials.txt.)

6. Save and exit activemq-LabSocket.xml.

To activate the new user settings, restart the Virtual Machine using the command

sudo shutdown -r now

Enter the password for the user 1absocket if prompted.
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