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In the previous issue you learned how easy it is to
program Arduino with Visuino and how to receive
data from Arduino and visualize it. Acquiring, and
visualizing this data is great, but it is not worth
much, if we can't use it in our Delphi applications.

So let's fire up Delphi, and see how we can get
that data into our Delphi applications.

As I mentioned in part one, to develop Visuino,

I needed a serial communication component.

To solve the problem, I could have used one of the
existing components such as AsynchronPro or any
other. I actually spent some time reviewing and
testing them, but I got disappointed fairly quickly.
Most are designed so the data processing is done in
the main thread.

This is an advantage, when they are used for
smaller amounts of data, or speeds, by less
experienced developers. But in case of large data
exchange - if the main thread gets busy rendering
graphical data or any other time consuming GUI
related tasks - the communication will be blocked
with a number of potential issues arising ranging
from processing delay, memory over-usage, all the
way to even potential data loss.

This led me to develop a new ComPort Serial
component, and as with most components I develop,
I made it OpenWire enabled, so it can directly
connect to other OpenWire components.

The component worked well, and I wrote the
necessary code to receive data from it, and

properly populate a TMemo simulating a serial
terminal.

While doing this and debugging the
communication, I often needed to create test
Delphi applications. I discovered that, time and
again, I need to write small portions of data
collecting and converting code to populate
TMemos, so this led to the creation of dedicated
terminal component, thus speeding up my
development and debugging significantly.
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In the last article I also demonstrated the ability
to collect data from multiple sensors
simultaneously, and send it to Visuino for
visualization.

To achieve this, I needed to develop Data
Packaging Arduino component, and its Delphi
unpackaging counterpart. It was only natural to
create the corresponding Package component in
Delphi and Un-Package component in Arduino.
This now allowed bidirectional packaged
multichannel communication.

The ComPort, the Terminal, the Package
and the UnPackage components formed the basis
of a new upcoming library CommunicationLab.
At present we are working to expand it with
more components, and we are planning a Beta
release soon. Here we will use the new
components to demonstrate how easy it is to
communicate with Arduino.

It is an old tradition to start with a “Hello World!”
program. We will however start with a “Hello
Delphi!” program instead.

Before you start, make sure you have installed
the Arduino IDE from
http://www.arduino.cc ,and Visuino
fromhttp://www.visuino.comasshownin
the previous issue.

Visuino will automatically generate all the
necessary Arduino C++ code, and the free open
source Arduino IDE comes with all the necessary
compiler and libraries. You do not need to know
or understand any C++ code in order to program
Arduino. The Visuino will handle all of that under
the hood, as demonstrated in the previous issue.

Start Visuino, and drop a TextValue component:

] Visuino - Visual Arduino Programming

Eile Edit View Arduino Help

[ properties

oigwlE »

t2 &+ Miscellaneous b
Name TextValuel b
& Value R
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Next connect the OutputPin of the TextValue

} . |& Arduine Uno %=
OmE[_;EII Out |01
e
[ Digital Qui[njo -
L J] @D'QH”] J'] .
-+ - oi[n]Digital Outln]n -
ST J] @Dlgﬂ[zl J] 8
[ Digital Out[njn -
DDowl3] | -
[ Digital Qut[njo -
P& Analog
I
[ Digital Qut[n]

@

component to the InputPin of the Arduino Seric

In the Object Inspector, for the “value”
property type “Hello Delphi!”:
|

@ Properties N

cuwiE »| -

= w3 Miscellaneous 7
MName TextValuel 1

o Value il a2-

button(or pressing F9):

WVisuino - Vi

Visuino will automatically generate the Arduino
C++ code, and will open it in the Arduino IDE,
where you can compile and upload it:
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Click on the “Send to Arduino IDE for Compilation”
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Generated | Arduino 1.6.4
File Edit Sketch Tools Help

Generated

Sketeh Generated by Visuine
WWW. Visuino. com

—————————————————————

#define VISUINO_ARDUING UNOD

ginclude <Mitov.h>
#include <0OpenWire.h>

#include <Mitov_Text.h>
/¢ Arduino Board Declarationsirduine Board Declarations

namespace BoardDeclarations

{
Mitov::ZerialPort<sSerial> SerialPort0;

£ >

Arduine Mega or Meg

If you have your Arduino board connected, all you
need is to click on the button,

and the code will be m
compiled and uploaded.

If you connect to Arduino with Visuino after the
upload, by clicking on the “Connect” button:

W g Connect I

and press the reset button on the Arduino board,
you will receive “Hello Delphi!” in the terminal



ARDUINO: THE V
COLLECT DATA A

BRAGE - 3/9

PHI

p v Arduino Uno
i | exiValuel B Serial[0] =
= = Out [34[01
- |0 |Digital Qut|n|

| | Digital Out[ 7]

o E)Domi3]
- 11| Digital Out[n]
1 P Analog
Port: | COM3 Speed: 9500 Format:  Unformatted Text ﬁ Disconnect

B terminal | &8 scope

Auto Seroll - [] Hold

Hello Delphi! ‘

Now that we have the Arduino code working, it is
time to see how we can connect to it from Delphi.
Start Delphi.

From the Component Palette, drop
TCLComPort,and TCLTerminal:

1] Project1 - RAD Studio XE8 - Unit1 [Built] - O

File Edit Search View Refactor Project Run  Component Tools Window Help £ search ()  Default Layout
Dﬂjﬁ?g :I Fo'E“EL-S LBLEB P"E:'".|EEE§E'E Bm 32-bit Windows Vl "ﬂ
Structure &% @& welcome Page IL_I_jUniH ¥ %  Projectl.dproj - Project M... ® %
wficd 5 -5|(E D -
=0 Formt o Formt oo e

,,ﬂ CLComPort1 S ! : G @;- E | %E = F‘@ |

{&] CLTerminall

@ - 5 -
= [ ClLComPort1 File
Object Inspector LA : ] 45 ProjectGroup1
CLComPort1 TCLComPort | = £~ Projectl.exe

%+ Build Configurations (De...

JProperties Events

[|LiveBindings| LiveBindings [~ E-=F Target Platforms (Win32)
» | Name CLComPortl 5 : E-E] Unitlpas
QutputPin  Disconnectey = —m———————————— < >
| Parity (Bits=MNaone,Cl
Port COM1 Proje... | Mod... | Data ... | Multi...
il Tool Palette 1rx
Speed 9600 y ol - | ||| O search
Sel-z_';-lr-‘ort : = Communication Lab "

% TcLComPort
% TCLPacket

Mame ) !
£ TCLUnpacket
1 Insert Code | Design| Openwire ' * @_l TCLTefmlnaI
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In the Object Inspector, select the COM port to which Arduino is connected:

(0] Project1 - RAD Studio XES - Unit1 [Built] = =

File Edit Search View Refactor Project Run  Component Tools Window Help L search (3 Default Layout
E@ﬁ?g ﬂro'E|ErS|LBLB F'E;'".“:EEEE'E BB 32-bit Windows V| *'ﬂ
Structure ® % @ welcome Page Erﬂumn v ® Projectl.dproj - Project M. * ®
i ’ MR @
=] Form1 J
= ot | ' SRE|E-B
aomportt File
| ] '_\ ProjectGroup
CLComPortl TCLComPort || | : E-f53 Project].exe
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#|LiveBindings LiveBindings [ » ; { '35 Target Platforms (Win32)
Name CLComPort1 f f &-g] Unit pas
OutputPin |(Disconnecte S . .
| Parity (Bits=Maone,Cl
» |Port CoM3 2 Proje.. | Mod... | Data .. | Multi...
PumpPriority COM1 Tool Palette rx
Speed ol v| O | P search
Sel-;.?Part " ’ =l Communication Lab &
Mew Visual LiveBindings ... % TCLComPort
Port % TCLPacket

[ & TClUnpacket

bt 1. 1 Insert Code | Design| Openwire ' @ TCLTerminal .

All shown

Switch to the OpenWire view, by clicking on the OpenWire tab and connect the OutputPin of the
CLComPortl tothe InputPinoftheCLTerminall:

(0] Projectt - RAD Studio XES - Unit1 [Built] = =

File Edit Search View Refactor Project Run Component Tools Window Help £ search (3  Default Layout
MEE e R :ﬁro'E|Er€! oo ."E:'".|UEE§E'E BE 32-bit Windows Vl @ -5
Structure ® % & welcome Page IEjUnil] v X Projectl.dproj - Project M... * %
i zoom100% v R QAR T M -6 |E E |
I SN S SEE|=-B|
~
- 1 File
Object Inspector X h %LT al 's ProjectGroup
CLComPortl TCLComPort |- J b[Ein o |3---D':| Projectl.exe

“-'n- Build Configurations (De...

JProper‘ties Events ol

@ |Buffer Unputsize=10~ | &£ Target Platforms (Win32)
| DataFormat | (StopBits=0n B &g Unit1.pas

Enabled [+ True . R
@ |FlowControl (OutCTSFlows 5

InputPin (Discannectec | R B N S L S Proje... | Mod... | Data ... | Multi...

3

LiveBindings| LiveBindings [ S 00 Tool Palette )

*» |Mame CLComPortl _ =l ﬁj v| u | pSearch
Outraitbing (€1 Tarminall ¥ 57 S G S S S S S S R S
Select Port ... |

MNew Visual LiveBindings ...

Name

1 Insert Code| Design |Openwire '*

All shown
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Compile and run the application. If you
press the reset button on the Arduino board,
you will see this message:

Q9 Form1

_ oEN

Hello Delphit

your code:

O

File Edit Search View Refactor
DR NE-BHB B

F % & welcomePage | =¢lUnitl
Classes o)

Structure

=% TForm1(TForm)
=+ Published
| CLComPort1: TCI

CLTerminall: TCL v

HI T R S

£ >

Object Inspector X
CLComPortl TCLComPort -

Properties |E'.fents|

The TCLComPort also has OnReceive event
where you can receive and process the data from

Project Run

COnConnect
» | OnReceive
OnSend

t1Receive -

Select Port ...
MNew Visual LiveBindings ...

OnReceive

All shown

implementation

procedure TForml.CLComPortlReceive (ASender: TChiject:
AData: TArray<System.ByteXr);

Project - RAD Studio XES - Unit

Component Tools Window Help

Ol EEE

PAGE - 5/9
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The data arrives in binary form. Since in this case

we know that we are sending text, we can convert

the data to text:

procedure TForml.CLComPortlReceive (
ASender: TObject; AData:

TArray<System.Byte>) ;

var AText String;
begin
AText := TEncoding.ASCII.GetString( AData

)

end;

If you want to receive data from Arduino, we can
connect a data source such as one of the analog
pins,ora Sine Generator.We will use the
generator, as it is the easiest to experiment with.
From the toolbar, dropa Sine Generator, and
connect its output pin, to the input pin of the
Arduino Serial Port:

L search ()

== 32-bit Windows v |

i+

A—

begin
end;
andl Visuino - Visual Arduino Programming
Qo X 2
20 30 40
1 | [ [ [ [ [ [ |
_ _ (&) Arduino Uino =
| Out B 1 B In Out 5[0
.8 L éﬁ]fﬁdtﬂiﬂl
31 .0 Digital Out| 0]
o) Digital[ 1] J]
[ | Digital Out[n]
&) Digital[ 2 ] J]
[ | Digital Out[n]
&) Digital[ 3 ]
[0 ] Digital Out[n]
Ba Analog
) Digital[ 4]
[0 ] Digital Out[n]
I 1

v | Speed: 9600

ope

Parmc _aarca

v | Format: | Unformatted Text W

ﬁ Coning
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Form1

Press F9 to automatically generate the C++ code
and automatically open the Arduino IDE, then
compile and upload the sketch, as we did earlier.

If you run your Delphi application now, you will
receive the data from Arduino:

- o N

PAGE - 6/9
PHI

Receiving and visualizing data from one
channel is fine, but the data arrived in text
format, and is difficult to use directly for
calculations, and processing.

It also limits us to a single data channel.

In the previous issue, we learned how we can
use the Package component, to receive data from
multiple sensors at the same time.

Here is the project we did:

(& Arduino Uno

g1 In

i
)
;
)
)
e
..
;
:
%
)
)
|

Serial[0]

Out 50 -

1) Digital[ 0]
|1 Digital

Out|nC

ﬁ-
Out [53

1) Digital 1]
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Out| 0 1=

1) Digital[ 2]
|| Digital

Outlnjy
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|0 | Digital
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1) Digitall #]
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ol |
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1| Digital
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| 7| Digital

Out[n]
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|| Digital

1) Digital[ 9]
|0 Digital
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.0 Digital

Out|njo -

1) Digital[ 111
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Out|njo0 -

1) Digital[ 12]
| | Digital

Outlnjyy

1) Digital[ 13]
| | Digital

o

)

£naloglnput{0]

]
J] :

‘Now we will create a Delphi application
‘that can connect to Arduino, and receive
g B e sl it e i
‘Start anew- project and drop the
following components from the
‘component toolbar: TCLComPort,

J) TCLUnpacket, TSLScope, o

Out b [3

#naloginput{1]

Out b [3

| TitAngularGauge,
/  TILThermometer, andtwo |
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(1] Project1 - RAD Studio XE8 - Unit1

File Edit Search WView Refactor Project Run Component Tools Window Help pSearch Q hd ‘ E‘F‘I ﬁ
DeEZR MR -HBEBGE %% -0 -1 B|GE[=CE 28 ao0biwindows v €«-9- QR
&1 welcome Page i unitt % ® Projectldproj - Project.. * %
| - 5 -B(E@ -
""Dsrm ~ (1] Form1 | P =
O L compart] T = nm| -5
:::[ﬁ]:::::-i'f::: ¥ = i
] ILAngularGauge1 ::CLCDm;mti:de‘;d;t'l e e B-r=-
ILLed1 i =
 tec2 : DEEEEES Cwo || Fk
| ILThermometeri : e Q) =0 | # ProjectGroup "
| sLscopel v . s Swoz=: =-f| Projectl.exe
o - 5 & Channeld %_m_g. fpanit o ik : 2V
; E_so‘g: s X
Object Inspector L x i %_wgi
ClLUnpacket! TClLUnpacket |« @ 2—”33 je...| Mod... | Data... | Multi...
= =30
JProper‘ties Events : %_»%3 Tool Palette rx
#|Checksum  |(Enabled=Tr ~ i_»:* ol v| O | P search
Elements 0 =0 ¢ ¥ Standard oS
#|HeadMarker | (Bytes=0: (J) + Additional
InputPin (Disconnecte ] ) + Win32
| LiveBindings ILiveBindings 0 1000 i i s % System
»|Name CLUnpacketl v + 'Win 3.1
Edit Elements ... * Dialogs
New Visual LiveBindings ...
+ Data Access
Name B + Data Controls
@ . - + dbExpress
All shown 1: 1 Insert Code |Design| OpenWire | History T — em—
Set the COM port as we did earlier in the
previous Delphi project. Then double click on the
CLUnpacketl, thenadd2Binary Float
channels,and2Binary Boolean channels:
(1 Elements - =
& % B CLUnpacketl TCLUnpacket -
Mame Type || “# Binary Marker J Properties | Events
T e e | IR G |32 Binary Inteqger
1.32Binary ... TCLFloatBinaryUnpac. .. : #[Checksum (Enabled=True)
1326 e s | |64 Binary Inta4
.._f._E!!nary' wws  TCLH -:uatEhna-ryLlnpac. v Il 32 Binary Unsigned Elerments 4
0] Binary ...  TCLBooleanBinaryun... || .. UB4 Binary Ulnt64 =)|HeadMarker |(Bytes=0: ()
4] Binary ... TCLBooleanBinaryUn... || i.. 32 Binary Float }a Bytes m
----- 64 Binary Real . .
164 ) ¥ InputPin (Disconnected)
----- «g Binary Color o S
..... . J Binary Alpha Color +| LiveBindings C LiveBindings Des
{u_t. Binary Boolean Mame CLUnpacketl
Tag o
The Bytes editor will open. In the editor,
type 5555:

Close the window.

For the CLUnpacket1, in the Object Inspector,
expand the HeadMarker property,and for the

Bytes, click on the “...” elipsys-button.
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(1] Edit : Bytes - U
a 1 3 4 5 6 7 8 9 A B C D E F
n Load...
G5 55 55
Save...
Clear

x Cancel

Project1 - RAD Studio XES - Unit1
L search Q

o

File Edit Search View Refactor Project Run Component Tools Window Help Default Layout|

[©'0)

Click OK to close the editor.
Select the Angular Gauge, and set
its Max value to 1, since we expect
the data we receive to be between 0.0,
and 1.0 (The Visuino Analog Inputs,
and Outputs are normalized):

- oI

v B

9% CLComPort1
»% CLUnpacket1
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#|Margins (Left=3Top=
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Min o
MName ILAngularGat . 0 800 1000

ParentCuston [+] True v
Add Elements ... Bind Visually...

DEEP2 AMR-JHE 8% -0 -1 B|EGECE 220piwindows v| @ -
Structure * % @& welcome Page [5#]Uniti vx
% |
=] Form1 2 (1] Form1 =) &=

8823883
EUV Tl

°3B83
|Jajawou

MNew Visual LiveBindings ...
Max

All shown Code |Design| OpenWire | History

Do the same for the Thermometer. Switch to the =~ = [B=2L3copeist =
OpenWire View, rearrange the components, and —_Lsser g
.make the following connections: =

[ cicomPaigr| [+ CLunpacketi |

[7i ILARguiaGaugel €

1123 In

EE@In Out|F | ot 5 | In (757 Elements. Binary Float]
! b Outl.73

E,szEerrﬁnts.Binm'yFloaﬂ SR

Out | n o

Qutl 73C |40 LT hermometer | ﬁ-
1)) Elements.Binary Boolean1 S L—i]l.ﬂln

L.;] Elements Binary Boolean2

Compile and run the application.
You will see the data arriving from Arduino and
displayed in the Scope, -the Gauge,the .

Thermometer, and the two LED components:
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Channels
Channell

1000 120 140 160 18
Samples

80

inside our code. To get the Analog data in t_he_co_de,
add a TSLGenericRealValue component:

. SLGenericRealValuel |

You can connect the component to one of the’
Analog Floating Pointchannels: '

We already know how to visualize the data easily in
Delphi. Often however we need to work with the data

RRGE - 9/9

1
a
H

(= -

 SAREAT ¢

[N

o
]

o r:t-.; 5LGenﬁ'it:HﬂdUduel|
~—=1123In Clutl.ﬂljl

88 SLScopel @ = |

- | InputFins
I|',..—:JI.E]'IZZI'lsarmezll.'l
-+ | X¥InputFins

[ ILAnguarGamel € |

“ - I|,.-—i]l.tﬂln

B CLCﬂmFﬂﬂiiE] [+ ClLunpacketi # [ ¢ J
'D'UtH F2lIn |32 Elements Binary Float] s . .
EE ' F Outl 23—’ V' ILThermometerl  #

sz Elements.Binary Float?

i_'f—ﬂlz”ﬂ
Outl el )

The SLGenericRealValuel has

SLGenericRealValuel TSLGenericRealvalue

Properties Events|

| 0OnProcessData SLGenericRealValuelProcessData -

As example we can assign the value to the position
of a Progress Bar:

procedure TForml.SLGenericRealValuelProcessData (

TObject; Real;

var OutValue: Real;

var SendOutputData:

begin
ProgressBarl.Position :

end;

Sender: InValue:

Boolean) ;

Round( InvValue * 100 );

OnProcessData event, where we can write our code;

There are similar components available for
Boolean and other data types as well.

You have learned for you can create Arduino
code, that collects and send data, and how to
create Delphi application that receives and
processes that data over serial channel.

In the following issues we will show you how
you can do the same over the network, and how
you can have multiple Arduino devices talk to
each other and to Delphi.

In short we will introduce you
to the Internet Of Things with Delphi
and Visuino.

v
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