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LabRecon - Code Link with other programming environments

LabRecon software (Windows or Mac OS X)
and hardware provides a stimulating educational
environment for science and engineering by
allowing students and educators to easily create
rich graphical interfaces for measurements,
robotic control, or simulation.

This document presents multpile examples
using the “Code Link” feature, wherein
LabRecon can serve as an interface for other
programming languages.

Interfaces with the following languages:
B Java

B Python
B C/C++
B Javascript
B Visual Basic

Car turning dynamics with Python code

Below is an example, written in Python, for a
physics simulation of a car turning radius
accounting for friction between the tires and
the road.

Variables are shared
with LabRecon.

File Edit Window Help

CodelLink.py - /[Users/ReconfDesktop/LabRecon/Projects/Codel

& IDLE Format Ruf Options

X =0 #initializing variables to be uspd in while loop
Xval = 8.8

radius{angle, wheelbase, track): #returns turning radius based on
(wheelbase/math.sin{math.radiansCanglel))+{{tr

M - Coefficient of Friction

¥l=1

Ylval - 0.0

Y2z = 2

Y2val = 9.9

rad - 8.0

v - 0.0

mu = 9.8

direction = 1.8

angle = 8.8 Car Width (feet)
notif = @.9 £ = [
delay - .01 : -

The LabRecon Panel allows Python variables
to be controlled with buttons, a knob, and scrolls
and output variables to be displayed and plotted
on an XY Chart.
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maxRadiusCv,mu): #returns maximum turning radius based on speed ( E
Cw**2)/(mu*32) 8
LR = LRVars() #create instance of LabRecon Code Link class
LR.Connect(40088) # Port LobRecon is listening on
print ('Connected')
(LR.GetVar(9)==1): #checks whether continue button is activated

LR.SetVar(5, @) #deactivate reset object

angle = abs{direction}
wheelbase = LR.GetVar{l)
track = LR.GetVar(2)

v = LR.GetVar{3)

mu = LR.GetVar{4)
allowSlip = LR.GetVar(5)

Ylval = @ #initializing values to be used later

direction = LR.GetVar(®) #zetting values in the code that are received from LabRecon

© 2016 Recon Industrial Controls Corporation

notif = @
Cangle=@):
rad = radius{angle, wheelbase, track) #zetting turning radius
(rad=maxRadius{v, mu) allowSlip==0): #checking to see if max radius should
rad = maxRadius{v, mu)
nntif - 1
Ln: 1 Col: O
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Battle-Bot weapon dynamics with Java code

Up to 40 variables can be shared between A panel was created to allow many input
LabRecon and the programming environment. parameters to be controlled by scrolls with
Java code has been written to model the performance results displayed and charted.
dynamics of a rotating weapon of a BattleBot.

Ring or Tube

Material Density (kg/ Material Density (kgim*3
Height {(Meter) Length (Meter)

Width (Meter)

Thickness (mm)

Moment of Moment of For Battery Calculation Results
Inertia (KgM”*2) Inertia (KgM"2) 4 4 Weapon will spin to

Mass (kg) Mass (kg)

Disk @
Moment of

Material Density (kg/m*3) Inertia lKgM“ZI

Power Required
amp hours L N
Mass (kq) amp j

S : 7 5 = 5
S — Material Densities (kg/m*3)
Steel: 7800 Titanium: 4500
Moment of 0 Aluminum: 2760 Magnesium: 1770
i L
sl Carbon Fiber: 1600 Lexan: 1200
Mass (kg)
Plywood: 615

S
= Java - LabRecon/src/CombatRobotCalcjava - Eclipse - o
File Edit Source Refactor Mavigate Search Project Run  Window Help
ey W P g0 L0~ G F G (= Pl v S vk - Quick Access &t Java
£ PackageExpl.. 2 = O J] Scientist.java J] Dining.java J| Chopstickjava J| CombatRobotCalc java 2 = O [ TaskList 2 = 0
B * (float)O0. .
= - ( i ~ - 2 ¥ x B
d sts
f DiningComputerScientists ness*DiskDensity: -
=¥ LabRecon
’ ’ Find Sl P AP Activate..
h.pov (RTRadius, 2) - (float)Math.pow((RTFR

powv (RTRadius, 2) + (float)Math.pow((RTRadius - (RTThick

onnect Mylyn

t to your task and ALM tools ar
local task.

N IR
a % RTMass ~
a % RTMOI

2 % MaxRPM

for (float i < 1; 1 o+= ,05) | adx

(float)Math.log(l-1)); adyl

afy2

* ((float)Math.pow((¥1* ((float).105)), 2}): 2% 1R

@ % RPM(float, float, double)

o ° Joules(float, float)

et main(String(]) : void

&) Console 3 O] i [&) &l Fi~=8
CembatRobotCalc [Java Application] C:\Program Files\Java\jrel.8.0_71\bin\javaw.exe (Mar 12, 2016, 11:23:38 AM)
= 0o

Writable Smart Insert 263: 51
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Potato Launcher
Calculations

~— Outputs —
Barrel Length

This example shows Java code with
a panel created to perform calculations
for a potato launcher fabricated from
PVC piping.

Total Length (in)
S
Chamber/Barrel Yolume Ratio
=

Chamber Diameter

D Chamber Volume

Barrel Diameter
Bl ‘v ]

Barrel Volume

Chamber Length

< Java - potato/src/potato/PotatoLauncher java - Eclipse EI@
Eile Edit Source Refactor Navigate Search Project Run  Window Help
H-ErEO N B0 RGeS B Quick Access | [ | [y Resource (& Java |
[# Packege.. &2 = O “Potatolauncherjava 7 = 8 [E] Task List 52 = g8
9 J
5 < < . - : mEla -
B! ot - class PotatolLauncher { - el N
» i potata = [ Find Q) b Al b Activate., @
/fvariables from LabRecon "Te Code (IP)" Wiring object
static float tlength = 8; // Total length
static float cbRatioc = 8; Chamber:Barrel volume ratio
static float knobbDicmeter @; // Nominal barrel diameter
static float knobcDiameter = @; Nominal chamber diameter
static float bRadius = @; ctual barrel radius - found using nominal
static float cRadius = @; // Actual chamber radius
//variables sent to LabRecon "From Code (IP)" Wiring object
static float blength // Barrel length
static float bVolume Barrel volume
static float clLength Chamber length
static float clolume / Chamber velume
f/Correspending inner diameters of common PVC nominal sizes used for velume calculations
static double[] barrelDiameters = {.546, .742, .957, 1.278, 1.5, 1.939, 2.323, 2.9};
static double[] chamberDiameters = {1.939, 2.323, 2.9, 3.826, 5.761, 7.625};
static LRCodelink LR = new LRCodelink(); //LabRecon Codelink class
//program entry 2= Outline &2 = B8
f/ “throws InterruptedException” needed for Thread.sleep(l@@e); = a 5 L -
public static void main(string[] args) [ 1% W e N
a4  socketlR et -
LR.Connect(48088) ; nnect port LabRecon is 1i ing on 4 outlR: 0O
LR.SetWaitMs(108); //set wait time for LR.G ) & inlR
&  iStat
while(true) { N ‘:I: E
// receive values from LabRecon program n o cValue
tlength = LR.GetVar(e); a  iValueCtr
cbRatio = LR.GetVar(1l); & Wardd
knobbDiameter = LR.GetVar(2); E o floCodeVar
knobcDi ter = LR.GetV 3); r
nopesianster etvar(3) & iGetVarWait £
/ find actual inner radii from nominal diameters ©® Connect(int)
bRadius = (float)(barrelDiameters[(int) knobbDiameter])/2; © SetWaitMs(int)
cRadius = (float)(chamberDiameters([(int) knobcDiameter])/2; @ GetVarAll(int)
- . & GetVar(int) - lost
// solve system of 4 equations Setvarifl .
blength = (float)(((tLength*Math.pow(cRadius,2))/ (Math.pow(bRadius, 2)*cbRatio))/(((Math.pow(cRadius, 2))/(Ma @ SetVar(float, int]
clength = (float)(tLength-blength); - @ ParseRdP()
« m r @, PotatoLauncher -
g Problems 52 @ Javadoc |G, Declaration ¥ =0
2 errors, 0 wamnings, 0 others
Description ° Resource Path Location Type
~ e g =
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LabRecon Wiring view

LabRecon’s Wiring view allows one to create and “From Code” functions provide the link to
connections between display and control objects the Python code.

on the Panel and LabRecon Wiring functions. The wires provide a “graphical extension” of

Below is the Wiring for the Car turning dynamics the variables in the user’s code.
project, wherein the LabRecon “To Code”

"® M Ly [Paete )l List JurnPython.Irp Y Com Closed @
: : The}{YChan graphs the B
The elements here, i.e. the sliders, The elements here, i.e. the | nosition ofthe vehicle, the T
knob, and huttons all serve to set WYChart, MumLED, LED, MWUmLED displays the
walues sentto the code. and resetelementare all | |turning radius, the LED
WHEELBASE WHEEL ANGLE dependent on values notifies the user if slip is
4.000 7 received from the code. occuring, and the reset
element clears the graph.
To Cade (IP) [P ﬁqmcuug-up:. ] Wy Chart 1
20 0 e 05 ——
1 ™ 105G
25%.5 2L
320 30
(a0 i NumLED
=60 6 [ ALLE
=T 15
ki i) 85
= ] 9L
C1o 108 >
=11 115
=12 126
13 135
=14 145
15 156G
=16 165
AT 175
=16 185
=19 195

Math

as its palette shows, to allow LabRecon to serve
as a powerful graphical programming language on

@D LabRecon has many additional Wiring functions,
@D its own or in combination with user text based code.
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M ‘Menu' Palel{;_ 'lﬁﬁrim; ;

Opening Code Link Status

; ' Start T Main Menu' \
Clicking on the LabRecon “Start” and then on the : = e
“Code Link (IP)” tile opens the status window ! . l = - @ﬁl
shown below, provides example code and ; .

diagnostics. . D @1 o =

New Project Save Project As

LabRecon acts as a TCP/IP server and accepts ;
connections on the port number shown. By default 5 ﬁg:
the port is 40000, but a different port number can ]
be entered if desired.

Connect to Device

As demonstrated in the code examples, the user’s
code connects to the LabRecon server port as a
client and sends simple ASCIlI messages to set
or request variables. The user’s code typically
uses an IP address of 127.0.0.1 (local host) when
running on the same computer as LabRecon.

The bottom buttons can add the Code Link objects
onto the Wiring and can also open a Diagnostics
window to view TCP/IP events.

Chip/Hard@are

Internet

585.58 5
File Logging

@i

Resistor Picker

Clicking on a “Code example” button will
open a code window, as shown on right,
wherein the code can be copied and pasted
TCP/IP Port into the code edittor of the user’s choice.

View/Configure

[ save codetoProject | [ savetoFile | [ Help | [ oK |

Function|Eveuples  [FromCodeP) P| | |, —__ B
I //LabRecon Code Link (IP) Example for Java

import jawva.io.*;

import java.net.*;

f === ===== ===== ===== ===== =
/i/LabRecon Code Link (IF) Class
class LECodelink{

Socket socketlR = null;

Oucputitream outlR = null;

Inputitrean inLR = null;

int iftate = 0;

char cId = 'n';

char[] cWValue = new char[15];
int iValueCtr = 0:

int iVarId = -1:

8083800088800 0880000

walues Shorln: [ To Code and From Code || Analog Inputsfand Digital Outputs || Digital Inputs | float[] fToCodeVar - new float[32]:
Event Log: ’ Activity Counters: int iGetVarWait = 0;
01 17:E59:28 LakBecon Listening on port: 40000 |Byt,es: o String aVarIddac = "0123456789ABCDEFGHIJELMNOPQRSTIV "
SetVar: u}
GetWar: 0 public void Connect(int IFPort){
SetDout: 0 Try §
getdin. /fopen socket and create I0 Streams
|GetDin: O socketLR = new Socket(”localhost”, IPFoEt);
TCRIF Fort Open code example ?uE;R = SDEKEE;R' ge;outp:tsueam“;
inlR = socketlR.getInputitrean|):
l Java ' Saved Code for this Project l g v H
Part | Python 2 or 3 ! y catch (IOException e) f

40000 pe ! To Code test mode:
[~ Open Fortwhen Project Opens ( Javascript INUne(normalorJeraﬁDn) j 3

— 6 (Visual Basic 6 | o Hardbweare Found }
[Reset Pregis [ Add To Code* to Wiring || Add From Code* to Wiring | Diagnostics || Heip || ok public void SetiaitMs{int Waiths](
e ——

iGetVarilait = WaitMs:
i ~

Sy¥stem.err.println("Cannot connect to LabRecon™);
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Additional Documents at www.LabRecon.com/Documents

LabRecon - Getting Started with the 10T (Internet of Things).pdf
LabRecon - Getting Started with the Measurement Wizard.pdf
LabRecon - Getting Started with Simulations.pdf

LabRecon - Equation Object.pdf

LabRecon - Getting Started with Robotics.pdf

LabRecon - Chip Datasheet (rev 2.0).pdf

LabRecon - MiniDAQ Datasheet (rev1.0).pdf

LabRecon - Chip Quick Start Sheet.pdf

LabRecon - Breadboard Experimenter (rev0).pdf

LabRecon - Photovoltaics.pdf

LabRecon - Reflow Oven PID Control.pdf

LabRecon - Measurement Configuration.pdf

Instructional Videos
www.LabRecon.com/videos

Revisions to this Document
Rev 0 Initial release

Support

www.LabRecon.com/help
support@LabRecon.com

Contact
info@LabRecon.com
Recon Industrial Controls Corp.

9 East Sheffield Ave.
Englewood, NJ 07631

201-894-0800

Copyrights and Trademarks

This documentation is Copyright 2016 by Recon Industrial Controls Corp.
LabRecon is a registered trademark of Recon Industrial Controls Corp.

Disclaimer of Liability

Recon Industrial Controls Corp does not assume any liability arising from the
use of this product and related software described herein. Recon is not
responsible for any equipment or property damage or personal injury resulting
from the use or failure of this product and related software.
This product and related documentation are supplied as-is and no warranty
is made or implied as to their use for any particular application.
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