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Extending LabVIEW
to the Web Using the
LabSocket System
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Approaches to Remote LabVIEW Access

- Native Client App

- LabVIEW Remote Panels

- LabVIEW Web Services

- LabVIEW Web Ul Builder

- Data Dashboard for LabVIEW

- Third-Party Alternatives
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LabSocket-Basic Demo
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MultiColumn ListBox Support

8006 ,/ MLabsocketDemo-MultiCol

. LabSocket Demo - MultiColumn ListBox.vi
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Picture Support
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Using LabSocket-Basic

Tools Palette

«—1HFunctions | Q, Search |

Programming 4

= e e
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= B =
e AT

L
Measurement |/O
Instrument 1/O
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Mathematics

Signal Processing

Data Communication
Connectivity

Control Design & Simulation
Express

Favorites +—10Addons

LabSocket

E «—HLabSocket

v v v v w wv wv wv w

-

User Libraries
Selecta Vl...
OpenG

Context Help

O Context Help

LabSocket

— A

LabSck
START

ni.com

LabSocket Start.vi

Server Credentials (LabVIE...

IP Address

—{LabSck
Application Type (standalone) — . it

START

Authentication Required (F) -~
error in (no error)
Auto—Open URL in BI'OWSEF (F) ........................

URL

error out

Server Credentials Username and Password for access to LabSocket server. (Default:

LabVIEW / LabVIEW).

IP Address IP address of the LabSocket server.

“LabSocket_Server "~ IP Address of LabSocket Server relative to LabVIEW Host platform
“External” - IP Address of LabSocket Server relative to browser. Leave blank if same as

“LabSocket _Server”.

Application Type Integration level of front panel in browser.

- standalone - standalone web page (default)

- moodle_integration - integrated within iframe in Moodle course web page

Authentication Required Authentication requirements for remote browser access

- T - authentication required
- F - authentication not required (default)

Auto-Open URL in Browser
- T - Web page automatically opened in browser

- F (default) - User must manually point browser to URL of application

=e[?]

¥,
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LabSocket-Basic Architecture

_ WebSocket y N - N
B Interface HTTP S
rowser erver . ”
TCP-IP Targ“et Vi
Socket -
B Message | | [nterface . LabSocket
rowser |8 : Broker Support Vls
- J - J
Browser | LabSocket Server LabVIEW Host
Platform Platform
LabSocket Support Vis

Startup
- LabVIEW Front Panel screenscrape, send HTML and JavaScript code to HTTP server
Continous Operation
- Transmit updates of LabVIEW front panel to browser
- Update LabVIEW front panel when user generates events in browser

HTMLS5 WebSockets enable automatic replication of
LabVIEW front panel in a browser without plug-ins

‘7NAT|ONA|.
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Typical Physical Configurations

WebSocket Kf \\ e
Browser [ Interface HTTP Server “Target VI”
TCP-IP A
R Socket {
Browser | Message Interface LabSocket
. Broker Support Vs
(& J
Browser 1+ LabSocket Server LabVIEW Host
\_  Platform (VM)  / Platform
PC on LAN
(or Customer Cloud Server w/o VM)
WebSocket c e ~ D\
Interface
B « HTTP Server « ;
rowser TCP-IP Target VI
> Socket 1f
Browser 1+ S Message Interface LabSocket
X Broker Support Vs
\ /
Browser # LabSocket Server
\_  Platform (VM) )
LabVIEW Host
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axial, mm

Remote Cascade Lab - KTH Royal Institute of | IS

Technology (Sweden)'~

o

- LabSocket-Basic enabled remote operation of
experiments on turbine blades in wind tunnel

- Remote control aided by use of separate web cam

- 70 students operated rig remotely with LabSocket
- == gystem (60 in groups of 3-6 and 10 individually)

- 14:43:30 _ 15:25:11 MEASUREMENT CTRL | TRAVERSE RESULTS | PSI = CHECK
RNETANGEE Set traverse parameters INLET ANGLE :
mreer 30 deg Start End # Points areeT | 3 () deg
5 Pitch -80 | MM 90 | ™M  |gg . .
ACTUAL ‘30 el : [-8091] [-8091] ACTUAL 30 ool
_ABORT Spen 50 * 60 % 1 ' _ABORT
[294] 294
FAN FREQUENCY AN FREQUENCY
TARGET 25 iz ‘ SEART TARGET 25 e
START| STOP. START|| STOP
R Target Actual —
H @ {mm) H @
ACTUAL o mm
¢ 0 Pitch 90,00 90,00 acruaL ()
%]
Mach NaN span 50,00 & 50,00 Mach NaN
User | ucio email |ucio@kth.se user | ucio email lucio@kth.se
GUI Main View Live Probe Traverse Results

1 Monaco, L., Vogt, D.M., Bergmans, J.L., Fransson,T.H., A Remotely Operated Aeroelastically Unstable LPT Cascade for Turbomachinery
Aeromechanics Education and Training — Remote Flutter Lab, Presented at ASME Turbo Expo 2014, Dusseldorf, Germany, June 16-20, 2014

2 Monaco, L, “Remote Laboratories in the Training of Turbomachinery Engineering Students”, Licentiate Thesis 2013, KTH Royal Institute of

Technology, Stockholm, Sweden, Trita KRV Report 13/11, Dec 2013.

See also: http://www.energy.kth.se/proj/projects/Remote labs/RL/RL website/RCL/RCL.html
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LabSocket-MultiClient LS

« Each browser connects to instance of Target VI Ao
« LabSocket Support VIs automatically start and stop Target VI instances
 Useful for applications requiring unique client session

LabVIEW is now a dynamic web application authoring tool

Data exchange via
Functional Globals
. / or Queues, etc
Browser | \\\\\ ~o  Target
(Target VI 1) P ~ \\\\ Vi1
HTTP Server ‘\ 3
Browser || || Message [* > LaStl)JSoc;I;tet “ | Target | Target VI
(Target VI 2) | > Broker - , \?E - VI 2 | Prototype
\. e Y, ‘\ : (inactive)
: abSocke \
Server 4 Target
Browser Vin
(Target VI n)
kLabVIEW /

LabVIEW Host PC
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LabSocket-MultiClient
Simple Math Quiz

Target VI

A M M =] Quiz 1.vi Front Panel on LabSockets.Ivp...

P & n

11pt Application Font |+ &=

Three browsers, each connected

to unique in

stances of Target VI

LabSocket MultiClient Quiz 1
. Ready

Quiz | Notes | Picture |

Ao Blo

Result j

A8 0 N |
ABl0 |
Score ]

‘Submit| 0 |

Time

Copyright (c) 2014 Bergmans Mechatronics LLC

800 / Wauiz1
€« c

[ labsocket.com/Quiz1.php o9

Bauiz1

€« C' [ labsocket.com/Quiz

LabSocket MultiClient Quiz 1

@ Ready
Quiz Notes Picture
A B
5 3
Result
A+B
: 8 Correct
A-B
2 Correct
Score

Time "
353:52 PM 2 N
N
S
Copyright (c) 2014 wars Mechatronics LLC
N,
N,

LabSocket MultiClient Quiz 1

) Ready
Quiz Notes Picture
A B
2 7
Result
A+B
0
A-B
0
Score

Time
3:53:52 PM \

1.php vl =

Bauiz1
& '[9 labsocket.com/Quiz1.php
LabSocket MultiClient Quiz 1
@ Ready
Quiz Notes Picture
A 6 B 9
Result
g Correct
= o Wrong
Score

_ Next | 1

I'
’
s

Time
Q

3:53:52 PM x4
4

Q
Copyright (c) 2014 B«;@fnars Mechatronics LLC

ni.com
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Combining LabSocket-Basic and -MultiClient LS

Ao

Server VI Block Diagram

max_num_clients

Server Credentials E
LabVIEW X XX
LabVIEW
Reference to :
Target VI LabSocket Server IP Address :
& O Ilabsocket.com | '
Quiz Monitor URL L ] Quiz URL
(rmon) Tpser | {BAbe Sk
A S — L -] S EF1 T N 3 7121 ]
) Path * A ] N
Reference to LabSocket LabSocket-MC
Quiz VI Start.vi Start.vi
NATIONAL
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Combining LabSocket-Basic and -MultiClient

Server VI Monitoring in the Browser

Three browsers, each connected to

- : Server VI in Browser
unique instances of Target VI
16800 / Mauizl: x ( Mquizly x | Bauiziv x | B QuizServerwithMonitoring
-‘ &« C' [1 labsocket.com/QuizlwithMon... 77 = L C' | [Y labsocket.com/QuizServerwithMonitoring.php o=
LabSocket MultiClient Quiz 1 | Quiz Server
. Ready \ Instructions: Use this VI to test launch and operation of multiple
| instances of a Target VI. See block diagram for more information.
Quiz Notes Picture i Monitor URL Log
http://labsocket.com/QuizServerwithMonitoring.php 3/26/14 12:08:58 PM - Client ID 481: Connected
A B | 3/26/14 12:10:32 PM - Client ID 483: Connected
7 8 | 3/26/14 12:10:38 PM - Client ID 484: Connected
Quiz URL 3/26/14 12:10:48 PM - Client ID 484: Current Score: 0
| P 3/26/14 12:11:28 PM - Client ID 484: Current Score: 0
Result ' http://labsocket.com/Quiz 1withMonitoring.php — ' 3/26/14 12:11:44 PM - Client ID 484: Current Score: 2
AB -
15 Correct Date and Time V4
STOP I 3126/14 12:111:50 PM  #
AB ) ‘
-1 Correct /z
’ ¢
Score Y
Next | 2 /
| | ¢
/ |
- Quit ¢ .
z V/
-
- -
Time ClientID - .
S e e = ==" Update from browser “Client ID 484”
transmitted to Server VI via LabVIEW queue
Copyright (c) 2014 Bergmans Mechatronics LLC
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LabSocket-RT

« Easy access to applications on

LabVIEW Real-Time platforms >
« Support for reduced set of Targit v
Front Panel elements
LabSocket-RT
Converter
Step 1 LabSocket-RT l ) .
Converter inserts Block Step 3 “Target VI” Copy
Diagram Interface Vis into | _1argetVI" Copy manually deployed to
“Target VI” COpy \ Block Diagram RT HOSt
Interface VIs | "7 ~~_
N Y \\
LabVIEW \
Step 2 LabSocket-RT \
¥
Converter copies Development PC 4 ™
HTML and JS to HTTP Server “Target VVI” Copy
\ ™ Block Diagram
Interface Vls
HTTP Server TCP-IP 1
WebSocket Socket s
Browser ‘] Interface Message Broker interface LabSocket
'J ; 9 ) . Support Vls
o J
\ / LabVIEW RT Host
LabSocket Server ~ NATIONAL
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LabSocket-RT
Steady State Operation

4 I
“Target VI” Copy
e N Block Diagram
Interface Vls
HTTP Server TCP-IP 1
WebSocket Socket 1 8
] Interface Y Broker Le Interface l.abSocket
Browser t] » Message Broker = Susisar Vs
N < LabVIEW RT Host

LabSocket Server
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LabSocket-RT Converter LS

Automatically replaces front panel elements in block A
diagram with “Block Diagram Interface VIs”

Block Diagram Interface Vls

[
Gulikiz T f—) — |
dt [Ervor )| br =
2 EI—
|
String Reverse String
G=# Fookg)
% R4¥
o1 ¥05L]
¥ X*Y - 4 Y i
YIBL i 5 A B
. . _ e _ s~
G
: 7]
NOT A i
£ o]
Tteratio stop :
............ :
i ]
Demo1.vi Demo1 RT.vi
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LabSocket-RT Screenshots

ui__T-Mobile 7 10:46 AM

P Demo1.vi Front Panel on demo_project.lvproj/MNI-cRI09025-0166FA40 0o EDemo1_0537

e £ ;g} m%oz:t:pp:::; ::::W 'HEV;E]E@E € C' | [} labsocket.com/demo/Demol_0537.php 57| = (- labsocket.com
LabSocket-RT Demo LabSocket-RT Demo LabSocket-RT Demo
String Reverse String String Reverse String String Reverse String

Hello olleH Hello
. X 2 X+Y
X0 x+¥ g <P Y g }
Y X*Y
I 3
Y . o ]
0 0
"
E A. A I A. NOT A
NOTA

NOT & @

ration
Itesation Iteration i

Demo1.vi Front Chrome Browser on
Panel (ldle) Mac

Chrome Browser on
iIPhone
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User Authentication LS

» Authentication=T enables user authentication Ao

+ WebSocket interface between browser and ActiveMQ only enablished if
valid credentials supplied

» Credentials can be hard-coded into ActiveMQ configuration file or

stored in LDAP server

LabSocket Start.vi 06 / M LabSocketDemo-Element’ \D
= = C [} 192.168.2.38/LabSocketDemo-ElementTest.php o —
|

U RL Login

Server Credentials (LabVIE...
IP Address
Application Type (standalone) = ..

(Authentication Requi d(,.——))....i W error out bs
uthentication Require \L‘ ocket

error in (no error) === :
Auto-Open URL in Browser (F) « The Easy Way to Extend LabVIEW to the Web

Login

LabSocketDemo-ElementTest

LabSck

Username jbergmans

Password Iooooooooo|

Login

‘7 NATIONAL
ni.com 21 ’ INSTRUMENTS'



LDAP User Authentication Integration LS

» LDAP (Lightweight Directory Access Protocol) enables on-the-fly <-../1b.—>
LabSocket user management using industry-standard database system

* OpenLDAP server can be included in LabSocket Server VM or
customers can configure ActiveMQ for use with own LDAP server

WebSocket 4 ™\

1 Interface 4 ™
Browser ‘J HTTP Server “Target V/I"
TCP-IP T
- Socket v
5 J ActiveMQ ) Interface N LabSocket
rowser J “| Message Broker | Support Vls
1 N $ J ~ <
{ Browser :J :LabSocket LabVIEW Host
, Server Platform
|
v
OpenLDAP
Server
‘YNATIONAL
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LDAP User Authentication Integration

* phpLDAPadmin permits browser-based LDAP server management
» Easy to add / remove users to / from list of authorized users

800 /' "{a phpLDAPadmin (1.2.2) -

&~ C [ 192.168.2.37/phpldapadmin/cmd.php?cmd=template_engine&server_id=1&dn=uid%3Djbergmans%2Cou%3DUser%2Cou%3DActiveM... 3¢

AP
=admin 229 ¥Q@

Home | Purge caches | Show Cache

® LabSocket LDAP Server © uid=jbergmans

D ?& @ E @) ﬂ Server: LabSocket LDAP Server Distinguished Name: _F::;mr:kw=mnw=mmm,«=ume,u=m

schema search refresh info import export logout
Logged in as: cn=admin,dc=|absocketserver,dc=com

!
!
!
!
=& ou=ActiveMQ (3) Q Switch Template @ Export l‘

@ Refresh K Show internal attributes
=® dc=labsocketserver, dc=com (2)
=& ou=Destination (3) Copy or move this entry @ Delete this entry
w8 ou=Group (2) E Rename A Compare with another entry
=8 ou=User (5) Create a child entry [&@ Add new attribute
! uid=admin ) e i ' :
¥ Hint: To delete an attribute, empty the text field and click save.
@ uid=jbergmans )
L ¥ Hint: To view the schema for an attribute, click the attribute name.
@ uid=jdoe

a uid=LabSocketPHP ¥ An attribute (Password) was modified and is highlighted below.

@ uid=LabVIEWTarget

Create new entry here cn requiced
Create new entry here
w @ ou=Services (1) John Bergmans
Create new entry here (add value)
objectClass required
‘7 NATIONAL
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LS

Closing Notes Ao

 LabSocket-Basic now available on LabVIEW Tools Network

« LabSocket-MultiClient and -RT available now from BML, coming soon
to LVTN

« LabVIEW / LabSocket-MultiClient is a dynamic web authoring system
« LabSocket framework customizable for other use-cases
« Other configurations feasible — eg. “LabSocket-MultiTarget”

« What other applications can be enabled by WebSockets and ubiquitous
mobile/desktop browsers?
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Stay Connected During and After NIVWeek

@ ni.com/niweekcommunity
§ facebook.com/Nationallnstruments
B twitter.com/niglobal or #NIWeek

youtube.com/nationalinstruments

Provide your feedback on this session via the NIVWeek App




