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In the previous articles, you learned how to

program Arduino using Visuino, and how to - 5
communicate with it using USB simulated serial ettt A g b it
port from your Delphi code. This opens a lot of
interesting possibilities for collecting and
processing live data, but the direct USB

o]
[

connection imposes some limitations. What if you T —— EGQG
&

want to collect data from many sensors spread Celect Bours
over large area? Or what if you want to e i Shiviar. 1
communicate with remote sensors over Internet? : a

The basic Arduino UNO does not have built in

network adapter, but there is Ethernet shield 5 ik i :

available for it. In addition many of the more e il b :)
advanced Arduino boards and their clones come T VISUIND

with WiFi or wired Ethernet built in.

There are also cheap and simple ESP8266 WiFi

modules that can be connected to the Arduino, so _

networking Arduinos is routinely done. : ¥ % % 9 Ardumociwyads A
In this article you will learn how to setup Arduino REEHAR I BN MNINLOE AN A
to use Ethernet Shield, how to program it with
Visuino, and how to connect to it from a Delphi Add Ethernet Shield:
application over the local network or Internet. :

Before you start, you will need to install Ethernet [ Shields

Shield on the Arduino. This is fairly easy. Just B

snap it on top of the board as shown in the s £ i

picture. Hame Type | 3B Ethernet Shieid

[ Efheme... TArduinoEthemetshisid |

Next you need to specify the MAC address for
the shield. You can use a MAC address generator,
or one of the MAC addresses from the Arduino
tutorials. Here I use DE-AD-BE-EF-FE-ED:

ad

File Edit View Arduino  Help
ol = Y. (Y. zemw0% v AR T

You also will need to install CommunicationLab,
PlotLab and InstrumentLab from Mitov
Software. CommunicationLab is not officially
released yet, but prerelease builds are available
on request. You can also easily modify the
examples in this article not to use PlotLab or
InstrumentLab.

First you will create a simple Arduino server.
Start Visuino. Click on the Down arrow button in || [ poserses
the top right corner of the Arduino component,

¥k = :: o
and from the menu select “Add Shields...” : E o Miscaltaneous
. Enehiled ol True
& PAddress ;
S Maclddiess DE-AD-BE-EFFE-ELD]
B Sockets I ».
o | True n
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work with a fixed IP address:
E;,: Properties

g b | ) ﬁ Properbes
i+ — | o B
& «3 Miscellanscus ] Y iR 'S o 7
(. Enabled o True 2 s Misceflaneous i
B |PAddress Bht 5= Gateway={ Subnet= . Enabled (! True i
& DNS ateway= Subnet={f | B IPAddress ||, DN S ={Galeway={Subnel 1
4 Enabled False N ' & DNS | {Gatmnay={S $={|P E
IF 0.0.00 [ R B4 Enabied #3 True! (= o0 7
Mactddress DE-AD-BE-EF-FE-ED i IP [182168.0.55 8-
@ Sockets e, 1 Machddress DE-AD-BE-EF-FE-ED E
4 UseDHCP False - @ Sockets ters )
: 5 UssDHCP False
Set the IP address for the Arduino
as example 192.168.0.55:
"‘,:-' rﬂ - FQ? Once the Ethernet Shield is configured, you can
= ‘* T add one or more TCP/IF" Client, TEP/}IP Server,
bt < True or UDP sockets to it. Click on the “...” button
_ i BT after the Sockets to add a socket:
& |PLddress DM S=(Gateway=|Subnet=
& DS Sl TR @ Properties 3
o Enabled | ——— 3
(R (75 cuwwE »|
Maclddress DE-AD-BE-EF-FE-ED = w3 Miscellaneous :
E Sockets 0 tems iz, Enahled [] True -
47 UseDHCP || False & |PAddress (ONS{Golewmay~. || -
Machddress DE-AD-BE-EF-FE.. | 3
- 0 8 =-
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Set the “UseDHCP” to false, so Arduino will

| ma

PART 4

Arduino starts:

&7 UseDHCP

Add TCP/IP Server socket:

PAGE - 2/15
NO AND DELPHI

And set the Enabled property of the IPAddress
to True so the IP address will be used when

QL)

VISUINO

| Falze

Sockets
Mame Type - TCPIP Client

E{®) TCP Ser,.. TArduinoEthernetTCP,

; 13; TCP/IP Server
24|40 UDP Socket




ARDUINO: T
INTERNET OF

Set the Socket Port property to 8080:

LE 3

n

[H properties

= w Miscellaneous + # x

(. Enabled o | True
4 Name TCP Serverl

]

Name

=
=

To generate some test data from Arduino, you
can use a Sine Generator as shown here, or
you can use any other source of Analog data,
or one of the Analog channels:

PART 4

|
| @ TCP Ser... TArdunoEthernetTCP...

PAGE - 3/15 QG
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Shields

Sockets =

b =
|._'. TCR(TP Chent
{®) TCP/IP Server
Vo LDP Socket

VISUIND

&
TR I

. . n 5

ol Arduine eBay Ads: F 3

LINC B3 Board Kit DIV 1502 LOD Breadhoard Motor Ser

[resssegr =TT T
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Connect the data source to the Input Pin of the
Server Socket:

Visuino - Visual Arduino Programming (EthernetServerTutorial)
Bile Edit View Arduino Help
i = E Y. Y. zoom: [100% v LML X (5= ;|

-: 2 0 43
i ol
- % &5 Digrtal] 70
= |11 Dagpal Out nj0
e Analog
é & Digital] 11]
|1 Digatal Duz 1]
b Analog T
g2- IL & Digal[ 121 J1
|, Digital Ot 1|
l]J (& Digital] 13
n Digi
L-- SUveAnsog enermo |
1 | JLClock Ot By "I
[ properties
VO .
4= Mucellapeous o
& Amplitude @05 ES
 Enabled | True
. Freguency &1
Hame SinedAnalogGeneraior]
i Offsat =05
i, Phase a0 i
@ Generated | Arduino 1.6.4

Press F9 to generate the Arduino

Sketch and open the Arduino IDE; | ¢ Edit Sketch Took Help

fdefine VISUTNO_ARDUINO_UNO

Fincluds <SPI.h>»

finclude <Ethernat.h>

finclude <Mitow Echermecihield. h>
finclude <Hitov SineGenerator.h>

Ardulne Board DeclarationsDeclatations

namsspace Declaracions
I
Hitow: :EthernetShield ThrduinoEchernecShieldl | Mitow: :EthermnetShie T

Ty S g D 2y e | | o rre x

< >

Auduing Mlegs or blega 2560, ATmega2560 (Wega 25007 on COMI

Issue Nr 6 2015 E
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Click on the Upload button to compile and
upload the sketch:

& Generated | Arduino 1.6.4
File Edit Sketch Tools Help

@"o [j g gz_i Lpload

Generated

Sketch Gensrated by Visuino
WV VISUING. Com

#define VISUIND ARDUIHD UND

#includes <S5PI.I»

#include <Ethernet . h>

#include <Mitov EthernetShield.h>
#include <Mitow SineGenerator.h

{ hrduine Board DeclarationsDeclarations
namespace Declarations

{
Mitov::EtheenetShield TArduinoEchermmetShisldl( Hitov::Echernetihie v

e = 3 ] = el - g e 8 =

Ardying Mega or Mega 2660, ATmega2 660 (hMaga 25605 on COM3I

The simplest way to see if the Arduino project is
working is to open a web browser and enter the /™ 192.168.0.55: 8080
Arduino IP address, and socket number - s

192.168.0.55:8080 . You should see the data :_ T
appearing in the browser, in this case Chrome: {- x 5 192.168.0.55:8080

S Apps € Mitov Software - Vi.. € Op
.21
.23
.24
26

e Qs T e I T v R I % R
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Next its time to receive the data in Delphi.
Start RAD Studio, create a VCL Form project,
and drop a TCLClientSocket from
CommunicationLab on the form:

0

M BdR Seawth Uew Bilwber  Peojert Bun  Compenend Tesly Wisdoe bele e { ' T

FRPR TR EE S e G 0 RS ot wndon v - Big

S 2 i Wakoma p;q,;:ﬁu:ﬂ & Progoidor) - Fropd kanager L

Prgjactt = RAD Stuela 8 - L

i ¢ ¥ = - |l B
=8 Fersi 0 Eorm i E

o} CLCkeriSadan

-

= A

b ]

+ 3 ]
Fily P
i Prcjecirnug! e
T Projectl. e CHLmeny
o uifl Configuiahons. (Dl

) ::':I-j '| & Targst Paforma Wn33|
Al

| LnElpas CHursery

> .
CLClentSodketl

Oh@o mepecor L
CLClieneSockat ® i

Frigeral Mods Vi Dats Empl.  Aul-Dis
Tiood Fafema "H

I.'!'un0

% Paamne | CLChamiSoeiont
CanpetP [Cusconneched)
Port Bl -

ST
Pumpfr

Tap

) 0 . wm

hiew vzual Lnedndings * P U1
Matme

£ shown bl 1 sert Madfied  Code |Design| Opanidiie | Hitdedg LiveBindings

Set the IP Address to the same used in the

Visuino project 192.168.0.55: Set the Port to 8080:

CLClientSocketl TCLClientSocket CLClientSocketl TCLClientSocket

JF‘FDF}IEI‘TiE5| Events
Enabled [+] True

Host |192.168.0.55
InputPin| (Disconnected)

JPmpertie5| Events
Enabled True
0 I192.168.0.55
InputPin|(Disconnected)

LiveBind LiveBindings Designer
Mame |CLClientSocketd
OutputP|(Disconnected)
»|port 0L

PumpPril

Tag o

LiveBind LiveBindings Designer

Mame |CLClientSockett
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Drop TCLTerminal on the form:

Form1

Switch to the “OpenWire” tab, and connect the
Output Pin of the Socket to the Input Pin of the
Terminal:

£ CLClientSocket] ]

(& CLTerminall]

Compile and run the application. You will see
the data arriving in the terminal:

Form1

b _f) Issue Nr 6 2015 BLAISE PASCAL MAGAZINE
VISUIND




ARDUINO: TH
INTERNET OF

0]

File Edit Search View Refactor

CLChemtSocket: TCLClientSocket
CLTerminall: TCLTerminal
! —@ CLClientSocket1ReceiveASender
#T0 Variables/Constants

55 Uses

< »
Object Inspector . X
CLClientSocketl TCLChentSockst i

Properties | Events|
CnConnect
OnDiscannect

» OnReceive LClientSocket1Receive ~

onsend

Mew Visual LiveBindings ...
OnReceive

All shown

Issue Nr 6 2015 E

If you need to access the data in your code,
the Socket component has OnReceive event:

Project Run Component

-B-a

SR DPE-HEE
Structure X
=55 Classes
| =% TFormi1(TForm)

-+ Published

PART 4
NO AND DELPHI

QL)

VISUIND

PAGE - 8/15

Project! - RAD Studio XE8 - Unit1
P search o IRR

a8 32-bit Windows

Tools Window Help

-l EEE
1 welcome Page ﬁw

end;

VAT
Forml: TForml;

inplamentation

progedore TForml.CLCliencSockstlilecelive (ASendsr:
ADaca:
begin

Tobject:
I5LBlockBuffer):

end;

end .

Now you can receive data from Arduino over the
network, however the data arrives from a single
sensor, and in text form. This makes it difficult
to work with, and limits the data channels that
we can get.

As shown in the previous article, Visuino and
CommunicationLab have support for packet
data. You can use it with sockets the same way
you did with the serial port.

Start a new Visuino project, add and configure
the shield and the socket as you did in the
previous project.

@ 31 3 Insert Modified | Code| Design| OpenWire. History



ARDUINO: TH
INTERNET OF

PART 4 PAGE-9/15
NO AND DELPHI

QL)

VISUINO

Next, add a Packet component:

duino Programming (EthernetServerPackeiTutorial)
o .Inadr- % &

L-i

Packet

Connect the Output Pin of the Packet component
to the Input Pin of the Socket:

iuino Progr i P ial
uino Programming (EthernetServerPacketTutorial Double click on the packet component to open

the elements editor. In the editor add 2 Analog

5 1.

and 2 Digital elements:

Elemenis

| Digitad

% & Digial[ 10]
b Analog

| Digital

% @ Digital[ 11]
By fnalog

rL i@ Digital[ 12]
[ Chgitad

@ Digitall 13]
ital

[ I

iz} Shisldsfl]. Sockets TCF Servert

I:L"l:h1 ]

il

VISUIND

x = |+
Mame Type
® Analogf...
#s 2nalogl...
U Digital(, ..
T
i il Dicgtal, ..

TArduinoAnalogBinar.. .
TArdunoAnalogBinar ., .
TardunolDagtalBinary. ..
ThArduinoDigitalBinary. ..

t
e
=
#:
by

d

4

- o IEN

Binary Marker

L Binary Integer

Binary Unsigned
Binary Anaog

i) Binary Digits

Binary Color

lssue Nr 6 2015 BLAISE PASCAL MAGAZINE
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Connect the Input Pins of the Analog Channels
to the Output Pins of "Analog Input Channel[ 0
1” and “Analog Input Channel[ 1 ]”, and the
Input Pins of the Digital Channels to the Output
Pins of Digital Channel 0 and 1 of the Arduino
Board component:

= Visuino - Visual Arduino Programming (EthernetServerPacketTutorial)
File Edit View Arduine Help
- -g | e (- oo 0% v Pl BB 25 OX S 3

-.: - ¥
IR S SO [N U (S NN DDA N TN IR IGCRE TN JACR SN O N S S |

[ prepertes e
v O u T -
R
& Checksum E j &
& Elamerss i [hsame
B HezdMarker Byt E
Name Packeli *
- Oinly Modrhed Faloe
=- \. J
\, ’,
\ I’
i<
434, 1096
Porty | COM3 w | Spesdr |5600 v | Formati |Unformatied Text A [l Connect
e -

Expand the HeadMarker and for the Bytes click
on the “...” button:

LT,'& Properties

{?, :.E: :_E'-I .-...I
= «g Miscellaneous
E Checksum {Enabled=True
El Elements 4 ltems
& HeadMarker _
gbvtes
Mame Packet]
. OnlyModified || False

m
I
|

1
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Edit ; Bytes

ol
a1 3 4 5 6 F 8 9 pn B C D E F .

55 55 : - |:IIIEII:|...

Save...

In the Bytes editor enter 55 55, then click OK:

Clear

o 0K
x Cancel

This will enure that the packet has unique
header and its starting point can be identified in
the data stream. Visuino uses special algorithm
to ensure that the header marker will not appear
in the packet itself.

Press F9 to generate, then compile and upload
the sketch in the Arduino IDE as you did in the
previous project.

Now that the Arduino is ready, lets switch to
Delphi.

Start a new VCL Form project, add the
TCLClientSocket, and set the IP Address and Port
as in the previous project:

(1} Priajectt - RAD Stadia K00 - Uit
Fils Ell Saarch Wiew Releder Droet  Bun Componenl Teols  Windew el O st L W et Ly

ERER TE-HBE Be =i 0 550 B aboewndowm ~ - Da

Siruchne * % @l wskcome Page [ L

TIE K =

=1 Ferm | 0

wY CLChiemSaciket
53
ekt

Dbyed nspedor L
CLiRnaSocket] -

Propertes | Svants

Enped R Trie

Hees 192160155

npUsn (Cxsconnidied]
i I vslindings. CLrsRnidings Oe
% N CLCk=ntSacke

OwpetPin  [Disconnached)

Pest E385

umpfterity 0

Tag
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Next add a TCLUnpacket, TSLScope,
TILAngularGauge and 2 TILLed components:

SO LT RpESS el

o

By ne dEE%
il |
= :5_?4 "l L=
| ClClientSocket ClUnpacketl K Channels Qo
Q
aga - -
j"':"-j: &

I
=
=
=L
>

Switch to the OpenWire tab, and double click on the
CLUnpacket1:

rﬁ S5LS copeld 3# =

T T .
[nputFinz

HlnputPing

[Eﬂa CLChentSockex] | [: CLUnpackex] ,ﬁ]

EE ElIn Out[F EE Elin J

s ILAngulaGaugel ,;f]

|
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Add 2 Float and 2 Boolean channels:
(] Elements =

#rgld * 9 B

Name Type || = '?' Binary Marker

TCLFloatBinaryUnpac... || | 132 Binary Integer
oatBinarynpac... || {64 Binary Inte4

TCLFloatBinaryUnpac... 82 Binary Unsigned
TCLBooleanBinaryUn. ., -84 Binary UInts4
TCLBooleanBinaryUn... || .. 1.37 Binary Float

----- 1.64 Binary Real
\wgll Binary Color
-4 J Binary Alpha Color

{@ Binary Boolean | ‘o
File Edt Search view Refactor Project Run
MNAEP! DER-QIBOEB B
Structure rx ﬂ'mlmme?age-t%

| 7o0m 100%

| ClUnpacket! TClUnpackst = |
|properties|evemts)

il Checksum (Enabled=True)
Elements 4 1
Headmarker [(Bytes=0: () 1

¥ Bytes m =

InputPin (msconnected)
&|LiveBindings [LiveBindings De: .
|Mame ClUnpacket? g

Tag o

Edit Elements ...
Mew Visual LiveBindings ..

Bytes

Expand the HeaderMarker and for the bytes click
on the "...” (called elipsis)

lelvfuwn o n 1
L—‘;l-) Issiie Nr 6 2015 BLAISE PASCAL MAGAZINE
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In the Bytes editor enter 55 55, then click OK:

O Edit : Bytes
a 1 34 4 5 6 7 8 9 A B C D E F
aooe g EEF

| oK |

X Cancel

Connect the components as shown in the picture:

5 SLScopel # =
InputPins
1143 Channell
HlnputPine |

[]ﬂ Channeld

T ARIE

IE L £oom

ackeil

EE;% CiClientSocketl | [« CLUnp

In DutH@ln

.::';-"‘ iLAngulaiGaugei i]
11231 J
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Compile and run the application. You will see the
data arriving from Arduino over the 4 channels:

Form1

Channels
Channsi}

400 500

Samples

When you need to access the data from code,
you can use the TSLGenericRealValue as
example to receive the Floating point data and
process it in the OnProcessData event, as
shown in one of the previous articles. There are
also similar components for processing the
Boolean data included in LogicLab.

The communication to Arduino is equally easy.
In order to send the data from Delphi, use
TCLPacket component and in Visuino use
Unpacket component.

CONCLUSION

This article has given you enough information to
start communicating with one or more Arduino
devices over wired network, or Internet from your
Delphi code. This is your first introduction to the
exciting world of Internet of Things. In the
following articles you will learn how to
communicate with Arduino over WiFi, and how to
make multiple Arduino boards to talk to each
other.

BLAISE PASCAL MAGAZINE subscribers that
visit our PASCON - Event will receive a DVD with
lots ofprograms, information and as a

VERY SPECIAL INCENTIVE you will get an
ARDUINO-BOARD FOR FREE INCLUDING
THE VISUINO SOFTWARE from Boian Mitov to
be able to compose and create your own
software for the board

)
VISUIND
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