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Mengapa IoT..?

Saat 
ini!

KAPAN 
SAJA

DIMANA 
SAJA

APA 
SAJA

From any time ,any place 
connectivity for anyone, we will

now have connectivity for 
anything!
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Bermula dari 
INTERNET...

• Internet ada dimana-mana...

• Menghubungkan antara satu 
orang dengan orang lainnya...

• “Connecting People”



Apa itu “Internet of 
Things”?

• Internet itu... 
• Menghubungkan semua orang 

“the Internet of People”

• IoT itu ... 
• Menghubungkan segala “sesuatu” 
 “the Internet of Things”



CONNECTED “THINGS” vs people

Source: Cisco & Internet World Stats

2003 2015 2020

Est. 50 Billion connected devices in 20202013 - Est. 10 Billion CONNECTED Devices
vs. Est. 7.14 Billion People World Population

2008

More connected devices
than connected people







Jalur-jalur koneksi

People
Machines
(things)

P2P
Social Networking
Email, Skype, etc. 

P2M

Home automation, 
Self Tracking, etc. 

M2M
Smart Grid, 

Smart Home, etc…



Ruang alamat IPv4 (32bit)

4,294,967,295
atau

4.3 Milyar alamat



Ruang alamat IPv6 (128bit)

340,282,366,920,938,463,463,374,607,431,768,211,456
or

340.3 Undecillion Addresses

HundredThousandMillionBillionTrillionQuadrillionQuintillionSextillionSeptillionOctillionNonillionDecillionUndecillion

Remember, we’re only talking about trillions of devices! and billions of people!



Wireless, SWARMS dan CLOUDS

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



IoT Protocol: MQTT dan OMA

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

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 memory resources

Undergoing the OASIS standardization process

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.

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

Dasar-dasar 
Arduino

Konektivitas 
Internet

Protokol 
Komunikasi



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...







NuEDU UNO: Arduino dengan Cita Rasa ARM Cortex M0



Konektivitas untuk IoT

Pilihan Konektivitas Contoh penggunaan

Kabel (Ethernet) Pemantau suhu penyimpan makanan

Nirkabel (WIFI) Sensor kelembaban tanah

Data selular Wildlife tracker



Konektivitas dengan Kabel (Ethernet)

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



EMS Basic Interface Shield

• EMS Basic Interface 
Shield merupakan sebuah modul 
add-on/shield untuk board 
Arduino™ / Arduino™ 
Compatible yang lain. 

• Shield ini dapat digunakan untuk 
pembelajaran komunikasi 
ethernet (W5500), SPI 
(MMA7455L), I2C (DS1307), dan 
UART.

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



Konektivitas Nir-kabel (WIFI)

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



Arduino dan modul ESP8266

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







Konektivitas dengan Data Cellular (GSM)

https://www.arduino.cc/en/Main/ArduinoGSMShield



Konektivitas dengan Data Cellular (SIM900)

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



Layanan CLOUDMetode HTTP: Berbagai macam kemungkinan...



HTTP request: GET Method



HTTP request: POST Method



The MQTT Protocol





Components of the intrusion detection system



Components of the remote lighting control



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

Source: “TEDx Warwick – Andy Stanford-Clark – Innovation Begins at Home”





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)

• IoT Patterns: Realtime Clients 

• IoT Patterns: Remote Control

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



IoT bukan konsep yang Baru!
http://agfi.staff.ugm.ac.id/blog/index.php/2008/12/pengendalian-motor-langkah-menggunakan-labview-70-berbasis-tcpip



Pengendalian Motor Langkah Menggunakan LabVIEW 7.0 berbasis TCP/IP



Monitoring Akselerometer, RTC dan Tombol melalui Web Browser

HUB

















Pemantau Daya Listrik via Website (2014)

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



Pengujian web 3x24 Jam



Pengujian ketika listrik padam



Cortesy of Sayyidah K.N. [14/373745/PA/16421]

Detektor Jatuh berbasis 
akselerometer dan 
Internet of Things





IoT Patterns: Realtime Clients

1. Lakukan pembacaan sensor 
gerak melalui Arduino;

2. Publikasikan hasil pembacaan 
ke broker MQTT;

3. Bikin aplikasi Android yang 
terkoneksi ke broker MQTT

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

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



IoT Patterns: Realtime Clients

• Kode dalam Arduio
• Pustaka2 eksternal;

• Konektivitas Internet (WIFI);

• Baca data sensor;

• Publikasi ke MQTT, dan

• Fungsi-fungsi standar



IoT Patterns: Realtime Clients



IoT Patterns: Realtime Clients



IoT Patterns: Realtime Clients



IoT Patterns: Remote Control

1. Lakukan pengontrolan LED ON 
maupun OFF melalui Arduino;

2. Mendaftarkan diri ke broker 
MQTT, dan

3. Buat aplikasi Android yang 
mampu mempublikasi ke 
broker MQTT

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



IoT Patterns: Remote Control

• Kode dalam Arduio
• Pustaka2 eksternal;

• Konektivitas Internet (WIFI);

• MQTT subscribe;

• Kontrol LED, dan

• Fungsi-fungsi standar



IoT Patterns: Remote Control



IoT Patterns: Remote Control



Menggunakan 
http://www.blynk.cc

• Blynk merupakan suatu platform utk iOS dan 
Android untuk mengendalikan Arduino, 
Raspberry Pi dan lain sebagainya melalui 
internet.

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

• Blynk mendukung berbagai perangkat keras 
yang popular  Arduino, Raspberry Pi modul 
atau peripheral ESP8266, dst.

• Blynk menyiapkan Anda siap untuk Internet 
Of Things.



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

• Jalankan dan Nikmati...



Video contoh http://www.blynk.cc



Terima kasih!
Ada pertanyaan..?

Email: agfi@ugm.ac.id dan agfi68@gmail.com


