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Mengapa loT..? ARDUINO

From any time ,any place
connectivity for anyone, we will
now have connectivity for
anything!




Wearables Building & Home Automation Smart Cities
+  Entertainment *  Access control *  Residential E-meters
+  Fitness * Light & temp control *  Smart street lights

+ Energy optimization
«  Predictive maintenance
+ Connected appliances

+  Smart watch
* Location and tracking

* Pipeline leak detection

+  Traffic control

+  Surveillance cameras

+ Centralized and integrated
system control

Automotive

+ Infotainment

+  Wire replacement

« Telemetry

+  Predictive maintenance

Health Care
* Remote monitoring

+  Ambulance telemetry
*  Drugs tracking
« Hospital asset

Smart Manufacturing
*  Flow optimization

* Real time inventory

+  Asset tracking

+  Employee safety

*  Predictive maintenance tracking + C2CandC2l
+ Firmware § *  Access control
updates +  Predictive

maintenance
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Bermula dari
INTERNET...

* |nternet ada dimana-mana...

* Menghubungkan antara satu

orang dengan orang lainnya...

* “Connecting People”




Apa itu “Internet of
Things”?

* Internet itu...

* Menghubungkan semua orang 2
“the Internet of People”

e loT itu ...

* Menghubungkan segala “sesuatu”
- “the Internet of Things”




CONNECTED “THINGS” vs people

2013 - Est. 70 Billion CONNECTED Devices Est. 50 Billion connected devices in 2020
vs. Est. 7.74 Billion People World Population

More connected devices
than connected people

2003 2008 2015 2020

Source: Cisco & Internet World Stats




There will be as many as

There will be
40 T0O 80 o 10 connected

objects

BILLION | '|||

: woman, and child
connected objects | < o the PLANET.

by 2020. ,é:»-'

D\@’D »* W' ﬁi ' ﬂ*’wi Through the power of smart

Y devices, people will not only
Z} — @D ’ P r ) P l - consume data, but contribute

ARE observed data to the laT through

/ “TH I N G s, their phones and tablets as
L _,,_@B) Q:f/*. TDD' y m

Jm 'J J




Printers alert your

computer thatink i i Elevators notifying
needs replacing facifities of a fault in

r;l the system wirelessly
e

Sensors that call ; .
emeargency HW'B

services if an
efn'w.if pecson falls
at home
Air Con/ Heanng

ontrofied centrally to
SLFE huﬂd{ Funs

Sensors on factory
floors
to control equipment

I_E Centralised monitoring

of Street lighting/'water
mains




Jalur-jalur koneksi

Home automation,
Self Tracking, etc.

Machines
(things)

Smart Grid,
Smart Home, etc...

Social Networking
Email, Skype, etc.




Ruang alamat IPv4 (32bit)

4,294,967,295
atau
4.3 Milyar alamat



Ruang alamat IPv6 (128bit)

Remember, we're only talking about trillions of devices! == :
I I
1 1
1 1

== and billions of people!

340,282,366,920,938,463,463,3/4,607,431,768,211,456
or

340.3 Undecillion Addresses



Wireless, SWARMS dan CLOUDS

7

LigBee

3

Bluetooth’

N

NFC

((c))

RFID

RADIO FREQUENGY IDENTIFICATION

Want to know more? Check out Cisco’s Flavio Bonomi’s “Emerging Trends in Wireless in the Era of loT”




loT Protocol: MQTT dan OMA

' MQT T

Created by Dr. Andy Stanford-Clark of IBM and
Arlen Nipper of Arcom in 1999

Undergoing the OASIS standardization process

Message Queuing Telemetry Transport (MQTT) is a
lightweight broker-based publish/subscribe
messaging protocol designed to be open, simple,
lightweight and easy to implement.

»  Where the network is expensive, has low
bandwidth or is unreliable

* When run on an embedded device with limited
Processor or memaory resources

"+ OMAQ

Open Mobile Rlliance

The OMA Device Management (DM) Working
Group specifies protocols and mechanisms to
achieve the management of mobile devices,
services access and software on connected
devices.

Device
specific
= Resources interface

DM
. Tree
s, MO oM
interface

1
1
1
: (DM Protocols)
1
1
|
L

Parameters or any | |
type of objects,
executables, trap . +—
N Add, get,

replace, exec,
copy, result,
status, etc.

s
S o -

http://openmobilealliance.org/about-oma/work-program/device-management




ARDUIND
= JOGLOSEMAR

Konsep

Arduino & Contoh2

Internet of Konektivitas Purwarupa

Things (loT)







—R
Mengapa ada

Arduino dan
Genuino??
* Brand yang berbeda:

* Arduino (hanya dijual di USA)

* Genuino (dijual dimana saja
selain di USA)

» Ketidak-sepakatan antar pendirinya;

* Sama saja isinya... Cuman beda
nama...




UNITED STATES

S0 UNC,

ARDUINO

OO UED

ARDUINO

ARDUINO

REST OF THE WORLD

+[o[v[=JUNO!
Genuino

+|o]|v[=]MICRO

Genuino

+|o|v[=IMEGA 2560

Genuino




Digital Ground
Digital 1 /0 Pins (2-13) Serial Out (TX)
I Serial In (RX)

Analog Reference Pin

MADE I
\ IN ITALY . , IR =
[ e L L TR | ¢
L e
T

USB Plug — .

.~ moms ARDUINO Reset Button

: m’« ir

| - I : , : N
II II Wapis wou ey ot (IR P ad fi ' g Irpiirciit
e b oo ]
5 = -

Serial Programmer

‘Beog i F
[l g - !
! - e F ] ATmega328
0l Microcontroller

External Power Supply

Reset Pin Analog In
3.3 Volt Power Pin Pins (0-5)

5 Voit Power Pin Voltage In
Ground Pins




NuEDU UNO: Arduino dengan Cita Rasa ARM Cortex MO

Analeg pin Power pin ;
Extended Connector Extended Connector VDD : 3.3V or 5V ICE Controller
(JP8) USB Connector
(NU3) {NU1) )

= VCOM
oo Switch
(JP1) (Sw2)
Target C
SPI i NUVOTON e K
Interface ! NuEdu—-UND V1.5 5 o e ICE
GND 5 o RETAL () o e REQ Contraller
(JP2) b e B = =0 5E '
) ICE
,'ll':'-' . Status LED

> 3 I.- .-:' “ |
Extended Connector (Power, GPIO, TX, RX)
(NU4, NU2) LED status



Konektivitas untuk loT

Pilihan Konektivitas Contoh penggunaan

Kabel (Ethernet) Pemantau suhu penyimpan makanan
Nirkabel (WIFI) Sensor kelembaban tanah
Data selular Wildlife tracker



Konektivitas dengan Kabel (Ethernet)

E - - | =
o' maglig DICITAL (PuM- 5P1*)

SHIELD

s R
T e (O()  eTHERNET
oy o o W TG SHIELD 3
g In/n U o L
reo e : !
o L

SHIELD MODEL
ETHERNET R3

MADE IN ITALY

h B ‘ [ AT O v
Sl e Sewbebul

https://www.arduino.cc/en/Guide/ArduinoEthernetShield
https://www.arduino.cc/en/Reference/Ethernet




EMS Basic Interface Shield

 EMS Basic Interface EEEE]
Shield merupakan sebuah modul _ BRRS~~7 7% 0 T E T

! i I !
e ——CL L MR R

add-on/shield untuk board
Arduino™ / Arduino™
Compatible yang lain.

* Shield ini dapat digunakan untuk
pembelajaran komunikasi
ethernet (W5500), SPI
(MMA7455L), 12C (DS1307), dan
UART.

http://innovativeelectronics.com/index.php?pg=ie pdet&idp=493




Konektivitas Nir-kabel (WIFI

DFU programming jumper
(only used for updating shield firmware,
leave unconnected for typical use)

MicrolUSB

used for

firmware

< updates
Yivae &

Lauu:

i ANIT-

-
3
w
=]
o
=
]
-
m

ARDUIND

WIFI
SHIELD

FTDI connector for diagnostic communication

https://www.arduino.cc/en/Guide/ArduinoWiFiShield
https://www.arduino.cc/en/Reference/WiFi




Arduino dan modul ESP8266

Resistors are only for Voltage Dividers
3x 10K Resistors

Arduino UNO ESP8266
(without Chip)

TX <===>TX

RX <===>RX (3.3 through Resistors)
3 3v<===>VccC

3.3<===>Ch_en
Gnd <===>Gnd

fritzing

http://www.instructables.com/id/noobs-guide-to-ESP8266-with-Arduino-Mega-2560-or-U/
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CC3000 Driver Pins

D5 VBAT SW
| D7 SPIIRQ J

SN

scL
-~ SDAL

=" AREF |_
GND L

139

1294
~11 1
~10 |

8L

MicroSD Driver Pin

=) ANALOG IN
g - N M 0

Pins Used

SPI For CC3000 & SD

“mmih D14 SPI MISO

| D15 SPI SCK J
D16 SPI MOSI



Manmpgred by C18L
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Konektivitas dengan Data Cellular (GSM)
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https://www.arduino.cc/en/Main/ArduinoGSMShield



Konektivitas dengan Data Cellular (SIM900)

1A external supply

pa S eai oy

E
[ =}

JEI]IIIII'I!II'III!IIIIIIIIII :

0 UDU-89121 42003007
__C€0980

Bt

Tx

http://arduino.stackexchange.com/questions/9483/how-to-communicate-the-arduino-board-with-sim900



Protokol Komunikasi

* Protokol HTTP - Hyper Text
Transfer Protocol

* Protokol MQTT - Message
Queuing Telemetry
Transport




sensor

LedController E—ﬁ
Netduino Plus J

device
Metode HTTP: Berbagai macam kemungkinan... [ Layanan CLOUD
+l PUT

VoltageMonitor :.

} highPort :

i HelloPachube
:l::thn @ ,, highPort

" program &y .} vehageport

Netduino Plus

N\
“ld* \\ § lowPort
Program
Netduino Plus

- - maamm oo




TP resles: GET Metnon

void doHttpGet()

// Prepare data or parameters that need to be posted to server
String requestData = "requestVar=test”;

// Check if a connection to server:port was made
if (client.connect(server, port))

{
Serial.println("[INFO] Server Connected - HTTP GET Started");

// Make HTTP GET request

client.println("GET /get?" + requestData + " HTTP/1.1");
client.println("Host: " + String(server));
client.println("Connection: close");

client.println();

Serial.println("[INFO] HTTP GET Completed");



SR reepuest: 2051 Mietron

void doHttpPost()

{/ Prepare data or parameters that need to be posted to server
String requestData = "requestData={\"requestVar:test\"}";

{/ Check if a connection to server:port was made
if (client.connect(server, port))

{

Serial.

println("[INFO] Server Connected - HTTP POST Started");

/f Make HTTP POST reguest

client
client
client
client
client
client
client
client
client

Serial

println{"POST /post HTTP/1.1");
.println{"Host:
.println{"User-Agent: Arduino/1.0");

.println{"Connection: close");

.println{"Content-Type: application/x-www-form-urlencoded;");
.print{"Content-Length: "};

.println{requestData.length());

.println(};

.println{requestData);

" + String(server));

.println{"[INFO] HTTP POST Completed");



The MQTT Protocol

WL
-" publish: “21°C"
g Hive MO
temperature M&TT-Broker

sensor

subscribe to publish to
topic: “temperature” topic: “temperature”

foe
0 K
g\

oC"
A
mﬁ/

Qﬂ-

S
ubscr ,:be

P Ub."fgh, “
2o

laptop

]

mobile device



Home automation architecture #1
(c) Marcus @ Wetware Labs 2015

’

’

.. Bathroom Sensor Module "\

- EE N R W mE EE WE EE WE EE EE R mE N R NN N WE mE Em mE m mm mm mm omm

Sensor Gateway

wireless link
[ ]

- mm Em omm mm mm Em Em EE EEm EE R EE Em Em Em EE Em Em Em R EE EE Em Em Em Em Em Em EE e

- Em EE EE E W EE N EE EE EE BN EE EE EE BN EE EE EE BN EE EE EE EE EE BN BN EE EE BN EE Em Em Em EE

\ NRF24L01+ d

- EE N BN EE S N BN N EE EE BN EE N N EE N N N M N N EE N E N O O O E o e mm P

Ethernet

______________

Main Home
Automation Server

RaspberryPi

SIMQTE

Mosquitto MQTT Server




Components of the intrusion detection system

Device MQTT Broker Mobile App



Components of the remote lighting control

9 <+ ¥

Mobile App MQTT Broker Device



Listing 3-6. External Libraries

Listing 3-7. MQTT Setup #tinclude <SPI.h>
// IP address of the MQTT broker :#%HCIUdE <WiFi.h> ‘
char server[] = {"iot.eclipse.org"}; #include <PubSubClient.h>

int port = 1883
char topic[] = {"codifythings/testMessage"};

Listing 3-8. MQTT Initialization and Callback Function
PubSubClient pubSubClient(server, 1883, callback, client);

void callback(char* topic, byte* payload, unsigned int length)

{
// Print payload

String payloadContent = String((char *)payload);
Serial.println("[INFO] Payload: " + payloadContent);

}

https://github.com/knolleary/pubsubclient/releases/tag/v2.3
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Bikin jebakan tikus yang keren...!

A@+@%+@+ =

ource: “TEDx Warwick — Andy Stanford-Clark — In
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Heart Rate and
Respiratory Rate
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Clinician

Pemantau Kesehatan
Jarak Jauh m



Beberapa contoh prototipe/purwarupa

* Pengendalian Motor Langkah Menggunakan LabVIEW 7.0 berbasis TCP/IP
(2008)

Monitoring Akselerometer, RTC dan Tombol melalui Web Browser
Pemantau Daya Listrik via Website (2014)
Detektor Jatuh berbasis akselerometer dan Internet of Things (2016)

loT Patterns: Realtime Clients

loT Patterns: Remote Control

 Javeed, A., 2016, Building Arduino Projects for the Internet of Things:
Experiments with Real-World Applications, Apress Media, NY, USA



http://agfi.staff.ugm.ac.id/blog/index.php/2008/12/pengendalian-motor-langkah-menggunakan-labview-70-berbasis-tcpip

loT bukan konsep yang Baru!

Home  TentangSaya Buku-bukuSaya Karyallmiah  Pelatihan!

Pengendalian Motor Langkah S TS Me! = Y
Menggunakan Lab @Tm 2 @ o |
TCP/IP x

December 2008
MTWTETFS S
£33 4567
PENDAHULUAN 8 ¢ w2131
Kemajuan dan perkembangan teknologi telah banyak memberi manfaat bagi kehidupan Nama! 1516171819 2021
manusia. Kemajuan telnologi disebabkan karena semakin banyak tuntutan manusia Pé?-.:f:s%ad- Pitra i s
vang harus dipenuhi untuk mendapatkan kemudahan-kemudahan, baik dalam hal :;;i:gls g e jg\f; = Sine
kecepatan, ketepatan, maupun otomasi. Peralatan-peralatan dalam dunia industri Status: B
beralih dari sitem manual menjadi sistem otomatis sekaligns memililki kemampuan 32;; :: ﬁi'hzl'f:a,h -

Bisnis Online

~
e

shiratal,.,

dapat dikendalikan dan diamati parameterparameternya dari jarak jauh. Salah satu
. Buat Lencana Anda

aplikasi yang dibuat dalam peneliian ini adalah sistem pengendali motor langkah
. T o " e i Lihat Jadwal Saya
(berupa perangkat keras dan lunak) dari jarak jauh berbasis TCP/IP. !

dan Gratis Pendaftaran,
- - Fa Y. —

Motor langkah atau stepper motor, banyak digunakan dalam berbagai macam aplikasi, =



Pengendalian Motor Langkah Menggunakan LabVIEW 7.0 berbasis TCP/IP

f"‘_w"rh‘:‘/ﬁ o =
'f' e 15 e RO B . _":.-.
P - - . D
( 1 [ E )
- * T = - J
?‘h — I
. ' = 2=/
1.Motorlangkah. TN - o ‘
2.Rangkaian pengenclali ‘“‘*?")‘1“-}._:" Client pada
3.Rangkalan antarmuka > server jaringan
i
—
4® — N
Jaringan
Global
Client Pada
Jaringan




Monitoring Akselerometer, RTC dan Tombol melalui Web Browser

SPL 12C, 1/0 Ethernet

DT-AVR Uno R3 EMS Basic Interface Shield Komputer

~
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File Edit Wiew History Bookmarks Tools Help

| EMSBASICINTERFACE SHIELD = | ==

192.168.111.1 C , Search

MONITORING TOMBOL, R1TC DAN ACCELEROMETER
STATUS:
TOMBOL1= MATI
TOMBOL2= MATI
RTC:
Tanggal : 18 -2-2016
Jam : 8:58:56
ACCELEROMETER:

x: 230 y: 220 z: 21




@ > Tunggu sampai PC menghubungi

alamat web server Arduino

Deklarasi RTC
Deklarasi Accelerometer
Atur MAC ethernet
Atur alamat [P
Atur port server

:

Inisialisast Wire
Inisialisasi RTC
Inisialisasi Ethernet
Inisialisasi [/O
Inisialisasi Accelerometer

i v

Kirimkan judul pada client

v
Refresh selama 5 detik

Baca data dar1 Switch, RTC,

Atur accelerometer pada mode Control accelerometer kemudian
Baca tanggal dan waktu pada komputer kirimkan ke client




Deklarasi variable RTC, deklarasi variable accelerometer, pengaturan MAC, pengaturan alamat IP, dan port
server.

RTC DS1307 rtey

MMA7455 mmal (4) ;

byte mac[] = { 0xDE, (0xAD, 0xBE, 0xEF, 0xFE, 0xED };

IPAddress ip (192, 168, 111, 1);

EthernetServer server (80) ;

Inisialisasi Wire, RTC, dan Ethernet.
Wire.begin() ;
rtc.begin();
Ethernet.begin(mac, 1ip);

Pengaturan switch sebagai input.
pinMode (A0, INPUT) ;
pinMode (Al,INPUT) ;

Pengaturan kepekaan dan mode pada accelerometer.
mmal.setGLVL (GLVLZ2g) ;
mmal.setMode (MCTL) ;



Atur jam dan tanggal agar sama dengan komputer.
rtc.adjust (DateTime (F(__DATE ), F(_ TIME )));

Tunggu sampai ada client yang terkoneksi dengan server.
EthernetClient client = server.available();

Kirim judul halaman web pada client.
client.println ("<!DOCTYPE html>");
client.println("<html>") ;
client.println ("<head>");
client.println("<title>EMS BASIC INTERFACE SHIELD</title>");

Refresh data halaman selama 1 detik.
client.println("<meta http-equiv=\"refresh\" content=\"5\">");

Baca nilai kondisi Switch kemudian kirmkan datanya ke web client.
if (analogRead (A0)) {
cl.print ("TOMBOLI= ") ;
cl.print ("NYALA") ;
}
else {
cl.print ("TOMBOLI= ") ;
cl.print ("MATI") ;



10. Tulis tanggal dan waktu pada RTC sama dengan komputer kemudian tampilkan pada web client.
DateTime now = rtc.now() ;

gl ,printla ("<p>RTC; </p>");
gl .print ("<p>Tanggal ¢ ");
cl.println(now.year(), DEC),
ol . print{'-1)

cl.print (now.month (), DEC);
el .print{"=");

cl.print (now.day (), DEC);
cl.print ("' ') ;

cl.print ("<p>Jam : "),
cl.print (now.hour (), DEC);
cl.print(':");

cl.print (now.minute (), DEC),
cl.print(':");

cl.print (now.second(), DEC),
cl.print (" ");
cl.println();



11. Kirimkan data hasil pengukuran Accelerometer pada web client.
cl.println ("<p>ACCELEROMETER: <p/>");
¢l.prigt{"®s ")i

cl.print (mmal.read8Bit (XOUT8), DEC) ; //read x-axis 8-bit data
cl.print (" w: Tl

cl.print (mmal.read8Bit (YOUT8), DEC); //read y-axis 8-bit data
el .priat (" g: ")

cl.print (mmal.read8Bit (ZOUT8), DEC); //read z-axis 8-bit data
cl.print (" ");

cl.println();

12. Program kembali ke perintah no.6.



Pemantau Daya Listrik via Website (2014)

Pengukur Tegangan

Sensor Arus

Modul IO

Cortesy of Irma Nirmalasari [09/283764/PA/12695] -- https://journal.ugm.ac.id/ijeis/article/view/7150




Pengujian web 3x24 Jam

€« C M |[)1921682193 C & [)1921682193

i1 Apps | W Twitter (From Firefox) [ Facebook () Pengetahuan Desar .. 222 Apps o Twitter (From Firefox) B3 Facebiook @ Pengetahuan Dasar ... E’ e

f‘er‘h ifiingan Filah Dy Pada Ko ki Perhitungan Jumlah Daya Pada Kamar Kos

e 1A 2013 06: 37 Time : 11/25/2013 06:32:19

Jumlah tagih h dab b :Rp.0.0
Bl e -t A Jumlah tagihan yang harus anda bayar sebesar : Rp. 8842.7

dengan detail :

dengan detail :
Nilai daya: 0.14 kWatt

Nilai daya: 0.24 kWatt
Jumlah kWh anda : 0.0 kWh

Jumlah kWh anda : 9.825 kWh

C f [11921682193 &= C & [11921682193

HH Tuitter (From Firef Facebook () Pengetahuan Dasar ... M . ; =
5 pe= O fuwittes (From Fircfon] SR facehon (“) S st G i == Apps |9 Twitter (From Firefox) ﬂFacebook I@a_.l Pengetahuan Dasar ... B

Perhitungan Jumlah Daya Pada Kamar Kos

Perhitungan Jumlah Daya Pada Kamar Kos

Time : 11/24/2013 06:15:39 :
Time : 11/26/2013 06:11:28

Jumlah tagihan yang harus anda bayar sebesar : Rp. 2947.5
Jumlah tagihan yang harus anda bayar sebesar : Rp. 14347.3

dengan detail : =
dengan detail :
Nilai daya: 0.24 kWatt
Nilai daya: 0.17 kWatt
Jumlah kWh anda : 3.275 kWh

Jumlah kWh anda : 15.942 kWh



Pengujian ketika listrik padam

s C @ [11921682193

Perhitungan Jumlah Daya Pada Kamar Kos

Time : 11/23/2013 06:14:37

Jumlah tagihan yang harus anda bayar sebesar : Rp. 0.0

dengan detail :
Nilai daya: 0.14 kWatt

Jumlah kWh anda : 0.0 kWh

Listrik Anda Padam
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Akselerometer
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loT Patterns: Realtime Clients

1. Lakukan pembacaan sensor
gerak melalui Arduino;

2. Publikasikan hasil pembacaan
ke broker MQTT;

3. Bikin aplikasi Android yang e s 0
terkoneksi ke broker MQTT :

4. Tampilkan notifikasi dalam
aplikasi pada saat ada
publikasi pembacaan sensor ke
broker MQTT

[

Mobile App

)

Device MQTT Broker

--‘-------.
--‘-------.
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loT Patterns: Realtime Clients

» Kode dalam Arduio
* Pustaka2 eksternal;
» Konektivitas Internet (WIFI);
* Baca data sensor;
e Publikasi ke MQTT, dan
* Fungsi-fungsi standar
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loT Patterns: Realtime Clients
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loT Patterns: Realtime Clients
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loT Patterns: Realtime Clients

Intrusion Detection System Intrusion Detection System

No Activity Detected Intrusion Detection System @ Nov 2,
2015 8:32:54 PM



loT Patterns: Remote Control

1. Lakukan pengontrolan LED ON
maupun OFF melalui Arduino;

2. Mendaftarkan diri ke broker :
MQTT, dan .
3. Buat aplikasi Android yang G | O 4+ 9
mampu mempublikasi ke =
broker MQTT E- .
Mobile App i MQTT Broker I Device

Javeed, A., 2016, Building Arduino Projects for the Internet of Things: Experiments with Real-
World Applications, Apress Media, NY, USA



loT Patterns: Remote Control

* Kode dalam Arduio

* Pustaka2 eksternal; TR BLas:
* Konektivitas Internet (WIFI); 1 /¥
« MQTT subscribe;
e Kontrol LED, dan e s | ks
 Fungsi-fungsi standar SR R
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loT Patterns: Remote Control




loT Patterns: Remote Control

Lighting Control System



Menggunakan
http://www.blynk.cc

Value Display
 Blynk merupakan suatu platform utk iOS dan e iRty
Android untuk mengendalikan Arduino,
Raspberry Pi dan lain sebagainya melalui

internet.

LED

Gauge

* It's a digital dashboard where you can build a
graphic interface for your project by simply
dragging and dropping widgets. LCD

* Blynk mendukung berbagai perangkat keras
yang popular = Arduino, Raspberry Pi modul P : Graph
atau peripheral ESP8266, dst. N

* Blynk menyiapkan Anda siap untuk Internet
Of Things.

History Graph




R B = 17:34

Menggunakan
http://www.blynk.cc

* Unduh aplikasi BLYNK (untuk iPhone atau Android);

» Unduh pustaka BLYNK untuk Arduino = lanjutkan
instalasi;

* Bikin proyek pertama, menghidupkan dan mematikan
LED pada pin 13 Arduino, dan

e Jalankan dan Nikmati...

PUSH @ SWITCH




Video contoh http://www.blynk.cc




Terima kasih!

Ada pertanyaan..?
Email: agfi@ugm.ac.id dan agfic8 @gmail.com




