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Pendahuluan

0.1 Mengenal Internet of Things

Internet of Things merupakan sebuah teknologi yang di mana mengizinkan setiap
perangkat-perangkat yang memiliki kekuatan komputasi untuk berkomunikasi satu den-
gan yang lainnya tanpa campur tangan manusia untuk menyelesaikan suatu tugas atau
fungsi.

Teknologi ini dapat diimplementasikan ke berbagai macam hal tergantung dari tugas
atau fungsi yang ingin dicapai. Sebagai contoh untuk mendesain sebuat rumah pintar
yang dapat mendeteksi lingkungan sekitar dan melakukan otomatisasi berdasarkan data
tersebut.
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Gambar 1: Internet of Things

0.2 Perangkat Board IoT

Untuk membangun sebuah perangkat berbasis IoT, komponen dasar seperti Board san-
gatlah vital untuk dipunyai. Terdapat berbagai macam board yang dapat dibeli secara
luring maupun daring, dengan variasi harga yang juga berbeda mulai dari paling mu-
rah hingga mewah. Semakin kompleks masalah yang dapat diselesaikan oleh satu board,
makin mahal harga board tersebut. Contoh : NVidia Jetson untuk Image Processing
berbasis [oT.

Berikut ini adalah daftar Board yang dapat dibeli dengan harga terjangkau:

1. Arduino



2. NodeMCU

Gambar 3: Board NodeMCU

3. Raspberry Pi Pico

Gambar 4: Board Pico

4. Raspberry PiB /2B / 3B / 4B
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Gambar 5: Board Pi 4B

5. NVidia Jetson

Gambar 6: Board NVidia Jetson

6. Orange Pi

Gambar 7: Board Orange Pi

7. Banana Pi



Gambar 8: Board Banana Pi

Perangkat IoT dapat berkomunikasi dengan berbagai cara seperti Bluetooth, Wireless
Network, maupun jaringan kabel. Tergantung dari jenis Board yang digunakan, Board
dengan SoC seperti Raspberry Pi biasanya dilengkapi dengan Port RJ45. Sedangkan
Board mikrokontroler sederhana dilengkapi dengan nirkabel.

Selain perangkat komunikasi IoT, protokol komunikasi perangkat IoT juga mempengaruhi
bagaimana proses pengiriman dan penerimaan data dari perangkat tersebut. Terdapat
banyak sekali protokol maupun platform yang digunakan untuk berkomunikasi seperti:
Platform dan Protokol Komunikasi IoT:

1. Blynk (Platform)

2. Cayenne (Platform)

3. Telegram Bot (Platform)
4. MQTT (Protocol)

5. Web Service



Persiapan Praktikum

Agar praktikum dapat berjalan dengan lancar, mahasiswa diwajibkan memenuhi per-
syaratan berikut baik dalam bentuk perangkat keras maupun lunak:

0.3 Perangkat Keras

Mahasiswa sebaiknya memiliki perangkat yang sama dengan modul ini, berikut ini adalah
perangkat keras yang digunakan untuk Praktikum:

e Komputer
1. Keyboard
2. Mouse
3. Display
4. Kabel Micro USB
e [oT Board
1. NodeMCU ESP 8266
2. Sensor DHT-22

0.4 Perangkat Lunak

Perangkat lunak berikut ini wajib diinstall oleh mahasiswa demi lancarnya praktikum:
e Arduino IDE (Terbaru)
— Link : https://www.arduino.cc/en/software
e USB Serial Driver (Sesuaikan Model)

— CH341 (Model ESP8266) https://github.com/nodemcu/nodemcu-devkit/blob/
master/Drivers/CH341SER_WINDOWS.zip

— CP210X (Model Amica ESP8266MOD) https://www.silabs.com/developers/
usb-to-uart-bridge-vcp-drivers?tab=downloads


https://www.arduino.cc/en/software
https://github.com/nodemcu/nodemcu-devkit/blob/master/Drivers/CH341SER_WINDOWS.zip
https://github.com/nodemcu/nodemcu-devkit/blob/master/Drivers/CH341SER_WINDOWS.zip
https://www.silabs.com/developers/usb-to-uart-bridge-vcp-drivers?tab=downloads
https://www.silabs.com/developers/usb-to-uart-bridge-vcp-drivers?tab=downloads

Bab 1

Praktikum 1

1.1 Konfigurasi Arduino IDE dan ESP8266

Di bagian ini mahasiswa diajarkan bagaimana menghubungkan perangkat NodeMCU ke
komputer beserta konfigurasinya hingga dapat dikenali oleh Arduino IDE. Mahasiswa, di-
harapkan untuk membaca, dan memahami Persiapan Praktikum yang ada di halaman
sebelumnya.

1.2 Tutorial

1. Setelah mahasiswa menyiapkan perangkat-perangkat yang diperlukan, maka langkah
berikutnya adalah melakukan instalasi driver terlebih dahulu.

2. File driver CH341SER yang sudah diunduh, dibuka untuk diinstall. Cukup klik
Install untuk memasang driver (Windows 10 ke bawah)

¥ DriverSetup(X64 i X ]

Device Driver Install / UnInstall :

Select INF \CH341SER . INF v]
WCH.CH
INSTALL |__ USB-SERIAL CH340
|__ 82/11/2823, 3.8.2023.82
UNINSTALL
HELP

3. Untuk mengecek apakah sudah sukses, gunakan Device Manager lalu tancapkan
perangkat ke port USB



File Action View Help
o= m HE =B
v & DESKTOP-34M70P)
> | Audio inputs and outputs
b B Batteries
> e Bluetooth
3 @ Cameras
» O Computer
> s Disk drives
> [ Display adaptors
> BE Firmware
> i Human Interface Devices
> =@ |DE ATA/ATAPI controllers
» E= Keyboards
> [} Memory technology devices
b [g Mice and other pointing devices

> [ Monitors
= n) s P

-
v & Ports (COM & LPT)
8 USE-SERIAL CH340 (COM3)
Prinis

» [J Processors

> B9 Security devices

> !"' Software components

5 W Software devices

» Wy Sound, video and game controllers

5> & Storage controllers

» B Suctern devices

4. Langkah berikutnya adalah mengunduh Arduino IDE, usahakan untuk mendap-
atkan versi terbaru. Setelah unduh, buka aplikasi tersebut

sketch_sep20a | Arduino IDE 2.21

sketeh_sep20a.ino

setup() {

Ln10,Col 1 Generic dodule on /dev/ttyUSBO [not connected] Q

5. Namun Arduino IDE ini belum mendukung perangkat yang kita gunakan. Langkah
berikutnya buka File — Preferences —. Tambahkan baris Alamat URL berikut
ke Additional board manager URLs. Klik OK untuk mengupdate otomatis.

e http://arduino.esp8266.com/stable/package esp8266com index.json



sketch_sep20a | Arduino IDE 2.2:1

Preferences X

Settings | Network

14

¥ Automatic 10

(Reload required)

6. Jika sudah, install driver ESP8266 dengan klik Boards Manager di Sidebar
Kiri atau Tools —+ Board: — Boards Manager

sketch_sep20a | Arduino IDE 2.2.1

loop() {

REMOVE

Arduino Mbed OS

Arduino Mbed 0S
Giga Boards

in this

Ln 10, Col 1 Generic ESPB266 Module on /dev/ttyUSB0 [not connected] Q)

sketch_sep20a | Arduino IDE 2.2.1

REMOVE

Dutput

C3POLUULIRSPLI 1583, 1 u- .3-€J17IEL Lidtaliey
10.3-esf9fec

sfofec installed
Installing esp8266:python3@3.7.2-posti
Configuring tool.

€sp8266:python3@3.7.2-post1 installed

Installing platform esp826603.1.2
Configuring platform.

Platform esp 6603.1.2 installed

Ln10,Col 1 Genel 66 Module on /dev



8. Arduino IDE sudah siap, namun belum terhubung ke perangkat. Untuk menghubungkan

antara IDE dengan ESP8266, pilih Tools — Board: — esp8266 — Generic
ESP8266 Module

rduine IDE (2.2.1) File Edit

Generic ESP8266 Mc

L]

espa266

REMOVE

o Ama

R AR

Auto Format CtrisT
Archive Sketch

Manage Libraries.. Ctri+Shift+
Serial Monitor Ctrl+Shift+M

Serial Plotter

Firmware Updater

Upload SSL Root Certificates

Board: “Generic ESP8266 Module” 9
Port: */dev/ttyUSBO"

Get Board Info

Upload Speed: "115200"
Crystal Frequency: "26 MHz"
Debug port: "Disabled”
Flash MB (F$:64KB OTA:~A470KB)"
C#+ Exceptio isabled (new aborts on com)*
Flash Frequency: "40MHz"

Flash Mode: "DOUT (compatible)"

IwlP Variant: "v2 Lower Memory"

Builtin Led: 2"

Debug Level: "None*

MMU: "32KB cache + 32KB IRAM (balanced)"

Non-32-Bit Access: "Use pgm_read macros for IRAM/PROGMEM"
Reset Method: "dtr (aka nodemct
NONOS SDK Version: "nonos-sdk 2.2.1+100 (190703)"

Il $SL ciphers (most compatible)*

SSL Support:

Stack Protection:
VTable:
Erase Flash: "Only Sketch"

CPU Frequency: "80 MHz'

Burn Bootloader

Boards Manager...  Ctrl+Shift+8

Arduino AVR Boards
esp32

® ¢5p8266 Generic ESP8266 Module 4
Generic ESP8285 Module

4D Systems gend loD Range
‘Adafruit Feather HUZZAH ESPB266
‘Amperka WiFi Slot

Arduino

DOIT ESP-Mx DevKit (ESP8285)
Digistump Oak

ESPDuino (ESP-13 Module)
ESPectro Core

ESPino (ESP-12 Module)

ESPresso Lite 1.0

ESPresso Lite 2.0

ITEAD Sonoff

Invent One

9. Kemudian pastikan Port Serial yang digunakan, sama dengan yang ada di Device
Manager. Cek dengan menu Tools — Port: — Pilih COM Sesuai Device
Manager

() Arduino IDE (2.21) File Edit S

L ]

Auto Format Ctri+T  Stack Protection:

Archive Sketch

Generic ESP8266 Mo Manage Libraries..

Serial Monitor

VTables: "Flash”

CtrisShift+]  Erase Flash: "Only Sketch”
Ctrl+Shift+M  CPU Frequency: "80 MHz"

Serial Plotter Burn Bootloader

Firmware Updater

Upload SSL Root Certificates

Board: “Generic ESPB266 Module®
Port: */dev/ttyUSBO" 2
Get Board Info v [devittyusso 3
Upload Speed: "115200"
REMOVE Crystal Frequency: *26 MHz"
Debug port: *Disabled"
Flash Size: *1MB (FS:64KB OTA:~470KB)"
C#+ Exceptions: "Disabled (new aborts on com)"
Flash Frequency: *40MHz"
. Flash Mode: "DOUT (compatible)"
IwIP Variant: “vZ Lower Memory"
o. Builtin Led: 2"
Debug Level: “None"
e MMU: "32KB cache + 32KB IRAM (balanced)”
Non-32-Bit Access: “Use pgm._read macros for IRAM/PROGMEM"
> Reset Method: "dtr (aka nodemcu)*

NONOS SDK Version: "nonos-sdk 2.2.1+100 {190703)"

SSL Support: "All SSL ciphers (most compatible)"

10. Jika sudah terhubung, akan ada tanda tulisan Generic ESP8266 Module on
COMXXX di bawah kanan maupun simbol USB di atas kiri

10



sketch_sep20a | Arduino IDE 2.2:1

3 e [A

espa266

REMOVE

Sutput

CSPOLOD IRSPLI 1 5E3. 1. U- gL IVL37€31 Y IR LIS taLiey
Installing esp8266:mklittlefs@3.1 10.3-e5f9fec
Configuring tool

esp8266:python3
Installing platform
Configuring platform
Platform esp: H 66@3.1.2 installed

Ln4,Col 2| Generic ESP8266 Module on /dev/ttyUSBO

11. NodeMCU ESP8266 siap diujikan. Untuk menguji alat, Arduino IDE sudah
menyiapkan template dasar seperti LED Blinking. Untuk mengakses kode ini
buka menu File — Examples — ESP8266 — Blink

ArduinoIDE (2 q Flle| Edi Sketch Tools Help K™ 18,84 Alauddin Maulana Hirzan|

(X ) New Sketch CrisN sketch_sep20a | Arduino IDE 2.2

Open... Ctri+Q
Open Recent

Sketchbook
3 e [A 2

Examples ESP8266WebServer Adafruit FONA Library

esp8266 Close CUlW  01.Basics ESP8266WiFi Adafruit GFX Library
- Save CtrlsS  02.Digital ESP8266WiFiMesh Adafruit ILI9341
Save As Ctrl4Shift+S  03.Analog EspSoftwareSerial Adafruit 10 Arduino
Prefeneee Cirs,  04.Communication Firmata Adafruit LISSDH
05.Control FSTools Adafruit MQTT Library
Advanced
06.Sensors GDBStub Adafruit NeoPixel
Quit ctrl+Q
07.Display Hash Adafruit SGP30 Sensor
08.Strings 128 Adafruit $i7021 Library
09.USB Keyboard Adafruit SleepyDog Library
10.StarterKit_BasicKit LiquidCrystal Adafruit STMPES10
Output
espozoo.imsps 1.ArduinolSP LittleFS Adafruit TouchScreen
Installing es
ring t
e mk1it
Installing es
Configuring t DNSServer

IwlP_Ethernet Adafruit Unified Sensor

ArduinoOTA IwlP_PPP Adafruit VEML6070 Library

NetDump ArduinoHttp

EEPROM so ArduinoJson

espe26s 3 Blink a G

ESPB26GAVRISP BiinkPolledTimeout g

ESPB266HTTPClient BlinkWithoutDelay BlynkNcpDriver

DHT sensor library

\ ESPB266httpUpdate CallSDKFunctions

12. Arduino IDE akan membuka Window Baru. Tutup Window sebelumnya agar
tidak terganggu.

11



Blink | Arduino IDE 2.2.1

eneric ESP8266 Mod... ~

) [
ED_BUILTIN, OUTPUT);

ED_BUILTIN, LOW);

ED_BUILTIN, HIGH);

Ln12,Col15  Generic ESPB266 Mod

13. Mahasiswa WAJIB MEMAHAMI ALUR KODE. Kode dieksekusi dari atas
ke bawah. Fungsi SETUP digunakan untuk mengatur inisialisasi yang dilakukan
SATU KALI Sedangkan Fungsi LOOP digunakan untuk proses yang diulang-
ulang oleh alat. Kode-kode di atas kedua fungsi tersebut dianggap sebagai PA-
RAMETER GLOBAL

Blink | Arduino IDE 2.2.1

eneric ESP8266 Mod... ~

PARAMETER GLOBAL

) {

ED_BUILTIN, OUTPUT);

BAGIAN INISIALISASI, UNTUK SENSOR/WIFI

{
ite(LED_BUILTIN, LOW);

ED_BUILTIN, HIGH);

BAGIAN PERULANGAN, CTH: MEMBACA SENSOR

14. Tahap berikutnya adalah verifikasi dan upload kode. Verifikasi memastikan kode
sudah benar tanpa typo, sedangkan Upload digunakan mengunggah kode ke alat.
Sekarang klik Verify untuk memastikan kode sudah benar

12



Blink | Arduino IDE 2.2.1

Blink.ino

tup() {
(LED_BUILTIN, OUTPUT);

{
e(LED_BUILTIN, LOW);

(LED_BUILTIN, HIGH);

Ln1,Col 1 Generic ESP8266 Module on /dev/tiyU

15. Jika sudah klik Upload untuk mengunggah kode ke alat. Alat akan otomatis men-
jalankan fungsinya sesuai apa yang diprogramkan.

Blink | Arduino IDE 2.2.1

Generic ESP8266 Mod.

Blink.ino

{
ite(LED_BUILTIN, LOW);

0x0002000

mpressed) at 0x00000000 in 17 onds (effective 123.1 kbit/

Leaving. ..
Hard resetting via RTS pin..

Ln1,Col 1 Gel 2 e on/dev/ityUsB0 (32 O

13



Bab 2

Praktikum 2

2.1 ESP8266, DHT-22, dan AdafruitIO

Di bagian ini mahasiswa diajarkan bagaimana menghubungkan perangkat NodeMCU ke
sensor DHT-22 dan bagaimana menyimpan data secara daring di layanan AdafruitlO.
Mahasiswa diwajibkan memahami Praktikum 1 yang ada di halaman sebelumnya.

2.2 Tutorial

1. Langkah pertama yang perlu dilakukan adalah memasang sensor ke perangkat.
Perlu diketahui bahwa dalam memasang sensor harus dalam keadaan MATI/TI-
DAK TERTANCAP untuk menghindari KORSLETING

2. Perhatikan sensor DHT-22, di bagian kakinya ada tanda Plus +, Minus -, dan
Out. Sambungkan sesuai dengan indikator NodeMCU ESP8266 sebagai berikut:

e Plus + / VCC — 3V / 3.3V
e Minus - / GND — G
e OUT — D4 / GPIO2

14



3. Setelah selesai menancapkan sensor, berikutnya adalah melakukan registrasi ke web-
site AdafruitlO dengan link : https://io.adafruit.com/. Setelah teregistrasi akan
terlihat dasbor seperti berikut:

Shop Learn Blog Forums LIVE! AdaBox Qle} Hi, Alauddin Maulana Hirzan | Account v o

*adafrui[ Devices Feeds Dashboards Actions Power-Ups

maulanahirzan / Overview

@ Overview ® Privacy & Sharing ¢ My Plan O My Data £ Activity

You are currently using a Adafruit IO Basic plan. For just $10/month, upgrade to AIO+ to unlock unlimited devices, groups, feeds, dashboards, and
more! Learn about the other features and benefits of upgrading your account here.

Account Status Live Errors
No errors since page load
Devices Groups Feeds Dashboards Data Rate
C X X X X )
0 of 2 9 of 5 @ of 180 @ of 5 @ of 30

Live Data n

No data since page load.

st data at top)

4. Kembali ke Arduino IDE, dan install Library dengan mengakses menu samping
atau Sketch — Include Library — Manage Libraries

) Arduino IDE (2.2.1) File Edit Sketeh Tools Help = 2 N IS NOK DI =Y} 9, Alauddin Maulana Hirzan|
X ) Blink | Arduino IDE 2.2.1

Generic ESP8266 Mot

Blink.ino

Type
Topic
tup() {
pinWiode(LED_BUILTIN, OUTPUT);

Lloop() {
dig e(LED_BUILTIN, LOW);

ED_BUILTIN, HIGH);

Arduino Cloud
Provider Examples

Ln 12, Col 11 Generic ESPS:

G0 ale V@ V@ Tk A

5. Cari Adafruit IO Arduino, klik INSTALL, lalu INSTALL ALL

Blink | Arduino IDE 2.2.1

' Generic ESP8266 Mo

Biink.ino

PO {
e (LED_BUILTIN, OUTPUT);

(LED_BUILTIN, LOW);

(LED_BUILTIN, HIGH);

Adafruit 10 Arduino

Qutput

eady installed Adafruit STMPE61
Downloading Adafruit I0 Arduinogs.
Adafruit 10 Arduin
Installing Ada
Installed Adafruit I0 Arduin

Ln 12, Col 11 Generic ESP8266 Module on /dev/ttyUSBO

15


https://io.adafruit.com/

6. Cari DHT sensor Library, klik INSTALL, lalu INSTALL ALL

Praktikum2 | Arduino IDE 2.2.1

Type— Al

R T —
With Non-|

Dutput

Ln 66, Col 12 Generic ESP8266 Module on /dev/ttyUsBo (22 5

7. Sesudah install, berikutnya adalah membuka Template Adafruit 10. Klik menu
File — Examples — Adafruit IO Arduino — adafruit 00 publish. Tutup
Arduino IDE lain agar fokus

() Arduino IDE 1~ File Edit Sketch Tools Help = O ™ L IEICEIEN=1ZK

o0 New Sketch CtrN Blink | Arduino IDE 2.2.1

Open cti+0
LIBRARY MANAC
Open Recent
Adafrui
Sketchbook
Type: [Al
= T Examples ESP8266WebServer Adafruit FONA Library
opic: [Al
Close Ctrl+W 01.Basics ESP8266WiFi Adafruit GFX Library
LiquidCrystal Save Ctrl+s 02.Digital ESP8266WiFiMesh Adafruit ILI9341
Save As. Ctrl+Shift+S 03.Analog EspSoftwareSerial Adatruit 10 Arduino 3 adafruitio 00p 4
Preferences. Ctri#, 04 Communication irmata Adafruit LIS3DH adafruitio_01_subscrib
05 Control FSTools Adafruit MQTT Library adafruitio_02_pubsub
Advanced
06.Sensors 6DBStub Adafruit NeoPixel adafruitio_03_multiple]
uit Ctrl+«
& Q 07.Display Hash Adafruit SGP30 Sensor adafruitio_04_location

08.Strings 12s ‘Adafruit Si7021 Library adafruitio_05_type_co
Adafruit 10 Arduino
09.UsB Keyboard ‘Adafruit SleepyDog Library adafruitio_06_digital_i
— 10.StarterKit_BasicKit LiquidCrystal Adafruit STMPE610 adafruitio_07_digital_o
Output
Alieauy 1o 11.ArduinolSP leFS ‘Adafruit TouchScreen adafruitio_08_analog_i}
Already inst
Already inst
Already inst
Already inst §
Already inst DNSServer NetDump ArduinoHttpClient adafruitio_11_group_p
Downloading A
Adafruit 10 A s AUt o
Installing Ad ESP8266 ervo CiETimS B

Installed Ada Looooccavrisp SPiSlave Blynk

IwlP_Ethemet Adafruit Unified Sensor adafruitio_09_analog_s

e IwiP_PPP Adafruit VEML6070 Library adafruitio_10_dashbos
EEPROM sl ArduinoJson adafruitio_12_group_s
adafruitio_14_neopixel

ESP8266HTTPClient Stepper BlynkNcpDriver adafruitio_15_temp_hu

ESP8266httpUpdate DU oy adafruitio_16_servo

8. Jika sudah terbuka, kembali lagi ke website Adafruit 10. Klik Icon Kunci Kun-
ing untuk menambahkan perangkat.

16



Shop Learn Blog Forums LIVE! AdaBox Hle] Hi, Alauddin Maulana Hirzan | Account o

*ﬂdafruit Devices Dashboards Actions Power-Ups

maulanahirzan / Overview

@ Overview ® Privacy & Sharing ¢ My Plan & My Data 3 Activity

You are currently using a Adafruit IO Basic plan. For just $10/month, upgrade to AlO+ to unlock unlimited devices, groups, feeds, dashboards, and
more! Learn about the other features and benefits of upgrading your account here.

Account Status Live Errors
No errors since page load.
Devices Groups Feeds Dashboards Data Rate
C X O X X D
0 of 2 9 of 5 0 of 10 @ of 5 © of 30

Live Data (newest data at top)

No data since page load.

9. Adafruit IO akan membuat kunci yang akan dimasukkan ke Sketch Arduino
IDE. Lihat bagian yang ditandai dan tempelkan ke file config.h di Tab Arduino
IDE

YOUR ADAFRUIT 10 KEY

Your Adafiuit 10 Key should be kept in a safe place and treated with

the same care as your Adafiuit username and password. People who
have access to your Adafruit 10 Key can view all of your data, create

new feeds for your account, and manipulate your active feeds.

If you need to regenerate a new Adafruit 10 Key, all of your existing
programs and scripts will need to be manually changed to the new key.

Username ‘ - . |

Hide Code Samples

Arduing

#define IO_USERNAME "maulanahirzan"
#define IO_KEY "aio_nzry79PnWNAR

Linux Shell

adafruitio_00_publish - config.h | Arduino IDE 2.2.1

Ln 6, Col 56

10. Jika sudah, buatlah Feed terlebih dahulu dengan meng klik Menu Feeds. Lalu
buat 2 Feed baru dengan nama suhu dan lembab

17



Shop Learn Blog Forums LIVE! AdaBox HIe] Hi, Alauddin Maulana Hirzan | Account v o

*ﬂdafruit Devices Dashboards Actions Power-Ups o

maulanahirzan / Feeds

(a

Default

Feed Name Key Last value Recorded

d in 0.31 seconds

Get Help Learn
Quick Guides 10 Plus
API Documentation News

Create a new Feed

Name

(==

Maximum length: 128 characters. Used: 4

Description

10 - Feeds - Brave

10 - Feeds X @ DHTTI with Arduino IDE D ES out-13 jpg +

& io.adafuit.com b ©S P

S Submicsions | ECT... 43 DaftarNilaiUSM-.. [~} StreamingNonton.. % RedAlert 2: Chron. Python Encryption.. % Object Detection u.

Create a new Feed

Name

lembab

Maximum length: 128 characters. Used:

Description

11. Lalu kembali ke config.h dan ubah SSID Wifi dan Passwordnya di bagian bawahnya

18



adafruitio_00_publish - config.h | Arduino IDE 2.2.1

¢ Generic ESP8266 Mod... ~

configh

RUIT_METRO_M4_AIRLIFT_LITE) |

In24,Col 20 Generic ESPB266

12. Konfigurasi Adafruit IO sudah selesai, berikutnya adalah memasukkan kode untuk
mengambil data sensor. Kembali ke tab arduino 00 publish.ino

13. Lalu hapus kode yang ditandai

adafruitio_00_publish | Arduino IDE 2.2.1

¢ Generic ESP8266 Mod... ~

adafnitio_00_publish.ino

2

AdafruitI0_Feed *counter =

setup() {

e(! Serial);

dafruit 10");

s() < AIO_CONNECTED) {

Ln1,Col1  Generic ESPE266

14. Ubah kode AdafruitlO Feed *counter = jo.feed("counter"); menjadi
Potongan Kode
AdafruitIO_Feed *suhu = io.feed("suhu");

AdafruitIO_Feed *lembab = io.feed("lembab");
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Praktikum2 | Arduino IDE 2.2.1

AdafruitIo_Feed *suhu =
AdafruitIO_Feed *lembab

Ln26, Col 1 Generic ESPB2!

15. Berikutnya adalah mengkonfigurasikan kode untuk ESP8266 dan DHT-22,
bahkan kode berikut tepat di bawah #include "config.h"

tam-

Potongan Kode
#include <ESP8266WiFi.h>

#include <DHT.h>

Praktikum2 | Arduino IDE 2.2.1

¥ Generic ESP8266 Mod... +

Praktikum2.ino

dafruitI0_Feed *suhu =
dafruitIo_Fe mbab

DHT11
, DHTTYPE);

ing to Adafruit I0");

Ln26, Col 1 Generic ESPB266 Mc

16. Lalu tambahkan kode definisi untuk jenis sensor DHT-22. Tambahkan kode berikut
tepat di bawah kode io.feed. Nomor DHTPIN didapatkan dari gambar Pinout

GPIO ESP8266 via Google
Potongan Kode

#define DHTPIN 2
#define DHTTYPE DHT22
DHT dht(DHTPIN, DHTTYPE);

20




Praktikum2 | Arduino IDE 2.2.1

DHT dht(DHTPIN,

setup() {

Output

Ln59,Col 1 Generic odule on /dev/ttyUSBO [not connected] (32 £

17. Parameter global sudah diset. Berikutnya adalah mengatur fungsi setup untuk sen-
sor dht. Tambahkan kode berikut di bagian akhir fungsi setup (BUKAN AKHIR

FILE)
Potongan Kode

// Mulai Sensor DHT-22
dht.begin();

Praktikum2 | Arduino IDE 2.2.1

€ UHIIYPE DHITT
DHT dht(DHTPIN, DHTTYPE);

AIO_CONNECTED) {

18. Lalu tambahkan kode ke fungsi loop untuk membaca suhu dan kelembaban. Letakkan
di bawa io.run()

Potongan Kode
float temperature = dht.readTemperature();

float humidity = dht.readHumidity();
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Praktikum2 | Arduino IDE 2.2.1

io.run();

1

Ln66,Col33  Generic ESPB266

19. Setelah itu ubah kode Serial.println(count); dengan kode berikut:
Potongan Kode

Serial.print(temperature);
Serial.print(” and ");
Serial.printlnChumidity);

Praktikum2 | Arduino IDE 2.2.1

' Generic ESP8266 Mod... v

Praktikum2.ino

count++;

Ln71,Col1  Gene

20. Bagian terakhir yang perlu diubah adalah proses unggahnya. Ganti kode counter-
>save(count); menjadi

Potongan Kode
suhu->save(temperature);

lembab->save (humidity);
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Praktikum2 | Arduino IDE 2.2.1

Generic ESP8266 Mod.

Praktikum2.ino

i0.run(y;

. Col 28 Generic ESPB266

Praktikum2 | Arduino IDE 2.2.1

io.run();

22. Verifikasi kode. Jika tidak ada Error seperti digambar. Lanjutkan dengan Upload.
Pastikan NodeMCU tertancap

Praktikum2 | Arduino IDE 2.2.1

In77,Col 1 Generic Module on /dev/ttyUSBO
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23. Unggah sudah sukses

Praktikum2 | Arduino IDE 2.2.1

' Generic ESP8266 Mo

Praktikum2.ino

humidity

000000 in 18.7 n e ve 124.2 kbi

Leaving. ..
Hard resetting via RTS pin...

66 Module on /dev/ttyUSB(

24. Berikutnya adalah mengecek alat. Klik Tools — Serial Monitor. Pastikan
BAUD sudah sesuai dengan kode (biasanya 115200 baud)

Praktikum2 | Arduino IDE 2.2.1

' Generic ESP8266 Mod.

Praktikum2.ino

humidity

Ln77,Col 1 Generic ESPB266 Module on /dev/ttyUSBO

25. Jika proses koneksi lama, cek WiFi SSID apakah sudah benar atau lemot

Praktikum2 - config.h | Arduine IDE 2.2.1

' Generic ESP8266 Mo

configh

Adafruit

©n97roon| H101 IHIThIrILnBOn L IriLo1eo!

Ln1,Col 1 Generic 66 Module on /dev/ttyUSBO
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26. Alat terhubung dan berhasil mengirimkan data

Praktikum2 | Arduino IDE 2.2.1

Module o

27. Hasil di website Adafruit 10

You are currently using a Adafruit IO Basic plan. For just $10/month, upgrade to AlO+ to unlock unlimited devices, groups, feeds, dashboards, and
more! Learn about the other features and benefits of upgrading your account here.

Account Status

Devices Groups Feeds Dashboards Data Rate
¢ D C D C D C ) aE
0 of 2 0 of 5 0 of 10 © of 5 15 of 30

My Feeds

Feed Name Last Value

lembab 37.000000

suhu 24799999
Live Errors

No errors since page load.

28. Klik salah satu feed untuk melihat data

maulanahirzan / Feeds / suhu

260

@ Feed Info &

Manage feed name, key,
description, and tags.

@ Privacy -3
This feed is: private.

Only you can see it

25 %% Sharing o
Not shared yet

240 "D Feed History o

Feed history is ON
Value size is limited to 1KB

25 ‘You have no data stored
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maulanahirzan / Feeds / lembab

@ Feed Info &

Manage feed name, key,
description, and tags.

sz @ Privacy L]
This feed is: private.

Only you can see it

a4 282 Sharing o

Not shared yet

372 *D Feed History o
Feed history is ON

Value size is limited to 1KB

You have no data stored

[ temban -

Potongan Kode

suhu->save(temperature);
lembab->save(humidity);

Praktikum2 | Arduino IDE

¢ Generic ESP8266 Mo,

29. Untuk mengunduh, cukup klik Download Data di bagian bawah grafik

Download suhu Data

NOTE: You can i 4Bwnicad complete feed data once every ten minutes.

Download as JSON Download as CSV'
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Bab 3

Praktikum 3

3.1 ESP8266, DHT-22, dan Thingspeak

Di bagian ini mahasiswa diajarkan bagaimana menghubungkan perangkat NodeMCU ke
Thingspeak. Mahasiswa diharapkan untuk membaca, dan memahami Praktikum 2 yang
ada di halaman sebelumnya.

3.2 Tutorial

1. Untuk memulai praktikum ini, mahasiswa diwajibkan untuk membuat akun di
https://thingspeak.com/ secara gratis. Klik Get started for free

[JThingSpeak™ channels  apps  support=

ThingSpeak for lol
Projects

.
Data collection in the cloud with advanced da
analysis using MATLAB

Get Started For Free ‘ Learn More ‘

2. Klik Create one!
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https://thingspeak.com/

Suppoert~ ommercialUse  HowtoBuy €Y

Apj

L1 ThingSpeak™ channe

To use ThingSpeak, you must sign in with your existing MathWorks account or create a new one.
Non-commercial users may use ThingSpeak for free. Free accounts offer limits on certain functionality. Commercial users are eligible for a time-limited free evaluation. To
get full access to the MATLAB analysis features on ThingSpeak, login to ThingSpeak using the email address associated with your university or organization.

To send data faster to ThingSpeak or to send more data from more devices, consider the paid license options for commercial, academic, home and student usage.

4\ MathWorks*

Email

[

No account? Create onel
By signing In, you agree 1o our privacy policy.

DATA AGGREGATION
AND ANALYTICS

CIThingSpeak

MATLAB
et |

SMART CONNECTED DEVICES

ALGORITHM DEVELOPMENT
SENSOR ANALYTICS

t)) [)) !l-» ->)J-))

3. Isi informasi identitas

HowtoBuy €Y

Support~

Create MathWorks Account

Email Address

[ maulanahirzan@gmail.com o ]

H To access your organization's MATLAB license, use your
school or work email
DATA AGGREGATION
AND ANALYTICS

C1ThingSpeak

Location

MATLAB

First Name

-

[ Alauddin Maulana I ] I
o - Lan
[[irzan o] -
O ALGORITHM DEVELOPMENT
[ Coe )
This site is protected by reCAPTCHA and the
Google Privacy Policy and Terms of Service apply.

4. Centang untuk menggunakan email pribadi

CommercialUse ~ HowtoBuy €%

Support~

LIThingSpeak™ channels  Ap

Personal Email Detected

A Touse your organization's MATLAB, enter
your work or university email

Email Address

o l DATA AGGREGATION
AND ANALYTICS

CIThingSpeak

L ) uianatizan@gmail.com

se this email for my MathWorks Account

[ e )

MATLAB
Zanl

ALGORITHM DEVELOPMENT

“This site is protected by reCAPTCHA and the
SENSOR ANALYTICS

Google Privacy Policy and Terms of Service apply.

5. Cek email anda (termasuk SPAM) untuk verifikasi email. JANGAN TUTUP
WINDOW INI!!!
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HowtoBuy €Y

CJThingSpeak™  channeis

To send data faster to ThingSpeak or to send more data from more devices, consider the paid license options for commercial, academic, home and student usage.

s Support-

Verify Your MathWorks Account

To finish creating your account, complete the
following steps
1.Go to your inbox for maulanahirzan@gmail.com.

2. Click the link in the email we sent you.

DATA AGGREGATION
AND ANALYTICS

CJThingSpeak

3. Click Continue.

Didn't receive the email?

MATLAB
ot |

2

Check your spam folder.

Send me the email again
~If you stil have not received the email, Contact

o

= l

8

~

O

-

=
Customer Support i_[
<

[ e )

ALGORITHM DEVELOPMENT
SENSOR ANALYTICS

\
Gmail Q| Searth mail

b 10f 108
/? Compose

o Woliar: Verify Email Address Inbox x

@ service@account.mathworks.com BO4AM (Iminuteage)  f¢ 6

. tome v
4\ MathWorks

Welcome to MathWorks!

To complete your MathWorks Account setup, click Veerify email

Draft:
All Mail

Spam

Alternatively, to verlfy your email, copy and paste the following link into your browser:

Updates _

If you did not create this account, contact Support.

Mot &

6. Pilih negara untuk website

4\ MathWorks

@ Select a Web Site

Choose a web site to get translated content where available and see local events and offers. Based on your location, we
recommend that you select: United States.

You can also select a web site from the following list

Asia Pacific

Americas Europe

América Latina (Espafiol) Belgium (English) Netherlands (English) Australia (English)

Canada (English) Denmark (English) Norway (English) India (English)
United States (English) Deutschiand (Deutsch) Osterreich (Deutsch) New Zealand (English)
Espafia (Espafiol) Portugal (English) nE
Finland (English) Sweden (English)
France (Frangais) Switzerland English
Ireland (English) Deutsch B (A%
Italia (Italiano) English (aam)

7. Akun sudah terverifikasi
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4\ MathWorks-

MathWorks Account

‘ @ Your profile was verified ‘

8. Ketika sudah selesai, kembali ke WINDOW di Langkah 5. dan klik Continue

LJThingSpeak™ channels  Apps  Support~

se  HowtoBuy €Y

To use ThingSpeak, you must sign in with your existing MathWorks account or create a new one.

Non-commercial users may use ThingSpeak for free. Free accounts offer limits on certain functionality. Commercial users are eligible for a time-limited free evaluation. To
get full access to the MATLAB analysis features on ThingSpeak, log in to ThingSpeak using the email address associated with your university or organization.

To send data faster to ThingSpeak or to send more data from more devices, consider the paid license options for commercial, academic, home and student usage.

inish your Profile

Password

l |
o (O 1accept the Online Services Agreement

DATA AGGREGATION
AND ANALYTICS

" Thi k
Ommmrm——— 3| DTSSR LAk
[ Concl ] ol

See our privacy policy for details.

ALGORITHM DEVELOPMENT
SENSOR ANALYTICS

9. Klik OK untuk pindah ke Dasbor

[JThingSpeak™ channels~  Apps~  Devices~  Support~

e HowtoBuy

Sign-up successful

Congratulations, you have successfully linked your MathWorks account to ThingSpeak. Use the following email ID and its associated MathWorks account password on all
subsequent logins to ThingSpeak

Email ID: maulanahirzan@gmail.com

elcome to ThingSpeak!

10. Di Dashboar akan ditanya penggunaan Thingspeak. Isi sesuai pertanyaan. Jangan
lupa untuk klik OK atau Continue
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ThingSpeak Usage Intent

How are you planning to use ThingSpeak?

© Commercial work (including research)

© Government work (including research)
O Personal, non-commer rojects
| @ Student use, Teaching, or Research in academia I

What is the name of your University?*

Semarang University

What best describes your current role?*

O Professor O Researcher

Course or Project?*

Internet of Things

Tell us something about your project (optional)

Apps~  Devices~  Support~ lUse  How to Buy

Help

Collect data in a Thingspeak channel from a device,
from another channel, or from the web.

Click New Channel to create a new Thingspeak
channel.

Click on the column headers of the table to sort by the
entries in that column or click on a tag to show
channels with that tag,

Leamn to create channels, explore and transform data.
Learn more about ThingSpeak Channels.
Examples

o Arduino

- Arduino MKR1000
- ESPE266

o Raspberry Pi

- Netduino Plus

Upgrade

Need to send more data faster?

12. Beri nama KANAL, dan isi 2 Field dengan nama Suhu dan Kelembaban. Klik
Save Channel di bagian bawah

eak™ cham

Apps~  Devices~  Support

[1Thing

lUse  How to Buy

New Channel Help

Name  Esps2es Channels store all the data that a ThingSpeak application collects. Each channel includes
eight fields that can hold any type of data, plus three fields for location data and one for
status data. Once you eollect data in a channel, you ean use ThingSpeak apps to analyze and

Description visualize it.
4
Channel Settings
Field 1 Suhu
« Percentage complete: Calculated based on data entered into the various fields of a
channel. Enter the name, description, location, URL, video, and tags to complete your
Field2 | Kelembaban channel
« Channel Name: Enter a unique name for the ThingSpeak channel.
Field 3 [u]
« Description: Enter a description of the ThingSpeak channel.
Fleld4 o + Field#: Check the boxto enable the field, and enter a field name. Each Thingspeak
channel can have up to 8 ields.
Fleld5 o « Metadata: Enter information about channel data, including JSON, XML, or CSV data.
« Tags: Enter keywords that identify the channel. Separate tags with commas.
Field6 ] « Linkto Bxternal Site: If you have a website that contains information about your
ThingSpeak channel, specify the URL.
Field 7 = « Show Channel Loeation:
e . o Latitude: Specify the latitude position in decimal degrees. For example, the .

13. Kanal sudah siap dan simpan Channel ID untuk digunakan nanti.
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LIThingSpeak™ channeis- = Apps~

Devices~

Support~ CommercialUse  How to Buy

ESP8266
channet 10: 229}

Author: mw 31583477
Access: Private

Private View Public V

Channel

ttings  Sharing  APlKeys  Datalmport/Export

Add Visualizations H Add Widgets H Export recent data

MATLAB Analysis MATLAB Visualization

Channel Stats

Created: about.a.minute.ago
Entries: 0

Field 1 Chart Z O & x Field 2 Chart

Suhu

Z o & %

Kelembaban

14. Pindah ke tab API Keys, dan kopi Write API Key untuk Arduino IDE

L1 ThingSpeak™ channels

How to Buy

ESP8266

Channel D: 22 (R
Author: 1

Access: Private

Public View

Sharing | APIKeys | Datalmport/Export

Wiite APl Key Help

API keys enable you to write datato a channel o read data from a private channel. AP|

K keys are auto-generated when you create a new channel.

API Keys Settings

« Write API Key: Use this key to write data to a channel. If you feel your key has
been compromised, click Generate New Write AP Key.

« Read API Keys: Use this key to allow other people to view your private channel
feeds and charts. Click Generate New Read API Key to generate an additional

read key for the channel.
Read API Keys = Note: Use this field to enter information about channel read keys. For example,
add notes to keep track of users with access to your channel.

Key | 272k eMR IR

15. Jika Channel ID dan Write API Key sudah didapatkan. Langkah berikutnya
adalah membuka Arduino IDE

16. Install Library Thingspeak

oct9a | Arduine IDE 2.2.1

REMOVE

Thingspeak_asukiaaa

n 10, Col 1 30 [not connected]

17. Untuk membuat program pengunggah data ke Thingspeak, gunakan Example
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yang sudah disiapkan oleh Library. Klik File — Examples — ThingSpeak —
ESP8266 — Program Board Directly — Write Multiple Fields

18. Jika sudah, simpan projek sebagai Praktikum 3

19. Ketika sudah siap, cukup edit file secrets.h melalui tab. Isi sesuai konfigurasi
sebelumnya.

20. Kembali ke file Praktikum3.ino. Tambahkan Library DHT di bawah ThingS-
peak.h. Lihat gambar

Potongan Kode
#include <DHT.h>
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Praktikum3 | Arduine IDE 2.2.1

Praktikum3.ino

cliel

mychannelNumber = s

(=)

Module on /deu/ttyUSB0 [not connected] 0 51

Praktikum3 | Arduine IDE 2.2.1

Praktikum3.ino

CRET_CH_ID;
RET_WRITE_APIKEY;

number1
number2
number:
nunbe
string m
a4 =

(=)

Ln44,Col 1 Gen Module on /devittyUSBO [not connected] 0 5

22. Ganti kode yang sudah dihapus tadi dengan kode berikut:
Potongan Kode

#define DHTPIN 2
f#tdefine DHTTYPE DHT22
DHT dht(DHTPIN, DHTTYPE);
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Praktikum3 | Arduine IDE 2.2.1

Output

Ln 42, Col 1 Generic E Module on /devittyUSBO [not connected] 0

23. Lalu di dalam FUNGSI SETUP, tambahkan kode berikut setelah baris ThingS-
peak.begin():

Potongan Kode
// Mulai Sensor DHT-22

dht.begin();

Praktikum3 | Arduino IDE 2.2.1

Output

Ln52,Col 15 GenericE: Module on /dev/ttyUSBO not connected] )

24. Di dalam FUNGSI LOOP Hapus kode berikut:
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Praktikum3 | Arduino IDE 2.2.1

Praktikum3.ino

ting
SECRET_SSID);

i(1, number1);
numbe:
number3)
number4)

(number1 > number2){

field1 eauals field2

5P8266 Module on /dev/ttyUSBO [not connected] O £

Praktiku > IDE 2.2.1

Praktikum3.ino

if (number1
myStatus

x = ThingSpe
200){
println

nel. HTTP

Ln52,Col 15 Generic ESPB266 Module on /dev/ttyUSBO [not connected] 0 5

Arduino IDE 2.2.1

. HTTP

number1++
if (number1
number1

number

number3
number4

Ln52,Col 15 Generic ESP8266 Module on /dev/ttyUSBO [not connected] [ H1

25. Hasil AKHIR SEHARUSNYA:
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Praktikum3 | Arduine IDE 2.2.1

ak.writeFields(mychannelNumber, myWriteAPIKey);
("Channel upc
1. println("Problem updating

channel. HTTP error code " + String(x)):

80, Col 4 Generic

26. Jika sudah tambahkan kode berikut tepat di atas
Potongan Kode

float temperature =

dht.readTemperature();
float humidity = dht.readHumidity();

Praktikum3 | Arduino IDE 2.2.1

Output

Ln70,Col39  Generic ESPB266 Module on /dev/ttyUsBo inot connected] O 5

27. Lalu ubah kode di dalam ThingSpeak.setField sesuai kode berikut:
Potongan Kode

ThingSpeak.setField(1, temperature);
ThingSpeak.setField(2, humidity);
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Praktikum3 | Arduino IDE 2.2.1

Praktikum3.ino

prin g
println(SECRET_SSID);

t. iTempet
eadHumidity

(1, temperatur:
d(2, humidity);

(mychannelNumber, myWriteAPTKey);

Arduine IDE 2.

Generic ESP8266 Mod.

Praktikum3.in

(1, temperature);
(2, humidity);

s(myChannelNumber, myWriteAPTKey);

ul

utput  Seria

wWriting at 0x00 (76 %)

wWriting at 0x0002 (84 %)

wWriting at 0x00 (92 %)

writing at 0x0003

Wrote bytes (209! e at 0x00000000 in
Hash of data verified.

Leaving.
Hard resetting via RTS pin..

> IDE 2.2.1

Generic ESP8266 Mod.

Praktikum3.ino

, temperatur
i(2, humidity);

(myChannelNumber, mywWriteAPTKey);

1
emperature);

n(humidity);

pdatin nel. HTTP
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5P8266 Module on /dev/ttyUSBO [not connected]

Ln 82, Col 30

Ln 82, Col 30

Generic ESP8266 Module on /dev/ttyUSBO

Generic ESP8266 Module on /dev/ttyUSB
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[J1ThingSpeak™ Devices-  Support~

l © Add Visualizations H B Add Widgets H B Export recent data
Channel Stats
Created:  ahout.an hour.age
Entries: 20
Field 1 Chart Z o ox Field 2 Chart Z o ox
Suhu
27.5 H
H
Fl 8
2 H
H 5
27.25 s
E
09i12 09:14 0si16 05112 05i14 09i16
Date Date
Thingspeak.com Thingspeak.com

30. Untuk download data, klik Export recent data di halaman yang sama. Pilih
masing-masing Field dengan format CSV

Export recent data

ESP8266 Channel Feed: JSON XML CsV

Field 1 Data: Suhu JSON XMCsV
Field 2 Data: Kelembaban JSON XM@CsV
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Bab 4

Praktikum 4

4.1 ESP8266, DHT-22, dan Firebase Realtime

Di bagian ini mahasiswa diajarkan bagaimana menghubungkan perangkat NodeMCU ke
Firebase Realtime. Mahasiswa diharapkan untuk membaca, dan memahami Praktikum
3 yang ada di halaman sebelumnya.

4.2 Tutorial

1. Buka browser lalu klik link berikut : https://console.firebase.google.com/.
Login dengan akun Google dan klik kembali link terssebut.

English (United States) - Hep  Privacy  Temms

2. Buat projek baru dengan melakukan klik tanda +
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https://console.firebase.google.com/

@ Firebase

Your Firebase projects

Internet of Things Projects Praktikum-MobileApp
clouddata-dboch praktikum-mobileapp-878bb

+

Add project

Firebase projects are

containers for your apps @ @ @ -

3. Isi nama projek

X  Create a project (Step 10f 3)

Let's start with a name tor
your project ®

Project name

[ESP8266

# esp8266-38b76

‘===

4. Matikan Google Analytic dan klik Create Project

X  Create a project (Step 2 of 2)

Google Analytics enables:

X AfBiesting @ X Grashiresusers @)
X Usersegmentation&targetingacross @ X Eventbased-Sloud-Functions triggers @
Firsbase products

X Smeshmtedteporing ()

@ Enable Google Analytics for this project
Recommender

Previous Create project

5. Tunggu proses berlangsung dan klik tombol apabila sudah muncul
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[ 4

Provisioning resources..

6. Firebase akan menampilkan dasbor sistem

¥ Firebase ESP8266 +

ESP8266 (swivm )

Build

Release & Monitor Get started by adding
Analytics Firebase to your app

Engage

Q0D <«
All products

Add an app to get started

Upgrade

<

7. Klik Build dan pilih Realtime Database

ESP8266

ESP8266 (st )

2 Authentication Get Stal‘ted by adding
Firebase to your app

2
00 ««

Add an app to get started

Storage

Hosting

@ A
=
2
]
©

(&)

Functions

B

Macl Leaming

8. Klik Create Database
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¥ Firebase ESPB266

ft  Project Overview

Realtime Database

Store and sync data in real time

Create Database

Build
Release & Monitor
Analytics

Engage

Al products

Is Realtime Database right for you? Compare Databases [/}

Upgrade

Learn more

sole firebase.google.com| P e g S

¢ D L 0B

T3 Whatls Grid Comp... [l Extemal Servi 5 S Submissions| ECT.. 4 DaftarNilaiUSM-... [~} Streaming Nonton... f§ Red Alert 2: Chron...

0P e

Set up database

@ vatabase options (2 Security rules

Your location setting is where your Realtime Database data will be stored

Singapore (asia-southeast1)

2

Cancel

10. Pilih Locked Mode dan klik Enable

Set up database

o Database options o Security rules

Once you have defined your data structure you will have to write rules to secure your data

2

Gancel m

11. Database sudah dibuat
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¥ Firebase ESPR266 ~ op e &
A Project Overview Realtime Database

Data  Rules Backups  Usage | % Extensions

Q@ Protect your Realtime Database resources from abuse, such as billing fraud or phishing  Configure App Check X

EXd G hitpsi/fesps

6-default-rtdb.asia-southeast1.firebased:

abase.app

<>
><

Release & Monitor

default-rtdb.asia-southeastl1.fireba

Analytics

Engage

All products

park Upgrade

@ Database location: Singapore (asia-southeast1)

12. Sebelumnya ubah aturan database dengan klik Rules, dan ubah kata false menjadi
true. dan klik Publish

¥ Firebase ESPB266 ~ o ¢ &
time Database

A  Project Overview

Backups  Usage | % Extensions

unpublished changes (N Discard

Build
¢ Default security rules are locked from access Learnmore[Z  Dismiss
Release & Monitor .
2v "rules": {
Analytics 3 ".read": ftrue,
4 ".write"§ true
Engage 5
6

}} 2

All products

Spark

Upgrade

13. Untuk membuat kunci, klik Roda Gigi Project Overview, pilih Project Set-
tings

B Firebase ESPa266 + oo ¢ &
2
A Poectiownion G Database

Users and permissions jackups ~ Usage | % Extensions

Usage and billing

P ation @ Protect your Realtime Database resources from abuse, such as billing fraud or phishing ~ Configure App Check X

GD  hitps://esp82!

8b76-default-rtdb.a:
Build

https://esp8266-

Release & Monitor default-rtdb.asia-southeast1.firebasedatabase.app/: null

Analytics

Engage

All products
Upgrade

@ Database location: Singapore (asia-southeast1)

14. Di bagian General, scroll turun hingga menemukan Apps
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B Firebase ESPB266 ~ oB £ &

A Projectoverview PRProject settings

General

Authentication Your project

Cloud Messaging  Integrations  Service accounts  Dataprivacy  Users and permissions

& Realtime Database

ESPE266 4
Build

esp8266-38b76
Release & Monitor
239969902399
Analytics

Notyet selected

Engage

AlzaSyBeX5AzevuTPbYBLFRhm3biO0DYjyxthE

All products
Environment
Upgrade
This setting custor

v .

vironment type Unspecified " -

15. Di bagian Your Apps pilih Web

‘ Firebase ESP8266 v  Project settings QOB %

Environment ype unspeciiea

A Project Overview

1

' Realime Database
Authentication

There are no apps in your project

Raleasa & Monitan a platform to get started

Analytics

Engage

Al products
- W Delete project

Upgrade
S0/month

16. Isikan nama app, dan pilih Register app

x  Add Firebase to your web app

@ Register app

App nickname ()

| loTApg

[] Also set up Firebase Hosting for this app. Learn more [

2 Add Firebase SDK

17. Di tahap selanjutnya, sistem akan membuat API Key dan Database URL. Kopi
data ini ke Notepad
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$ npm install firebase

Then, initialize Firebase and begin using the SDKs for the products you'd like to use

/ Import the functions you need from the SDKs you need
mport { initializeApp } from "fireba g
/ TODO: Add SDKs for Firebase products that you want to use

/ https://firebase.google.com/docs/web/setup#available-libraries

/Y
onst!

LR o7 s Firebase configuration

]

Kopi ke Notepad

projectId: "¢

storageBucket :
messagingSenderId
appId: "1

/ Initialize Firebase
onst app = initializeApp(firebaseGonfig);

4
Note: This option uses the modular JavaScript SDK (4, which provides reduced SDK size.

1 eam mare ahaitt Firehase for weh Get Started 1 Weh SNK API Reference 22 Samnles 72

[n]

18. Di Arduino IDE, buka Libraries dan install Firebase Arduino Client Library

Arduine IDE 2

Type:
Topic
loop() {

ESP8266 Firebase

Output

Firebase Arduino
client Library for

sketch_oct25b | Arduino IDE 2.2.1

LIBRARY MANAGER
firel

Type:

Topic: [

loop() {

Firebase Arduino
Client Library for

REMOVE

Firebase Arduino
based on WiFi101

Firebase Arduino
based on WiFiNINA

Uploading..

Ln 10, Col 1 Generic ESP: jule on /dev/ttyUSBO [not connected]

uch file or dir

Ln10,Col 1 Generic ESPE;

19. Buat projek baru dengan template yang sudah ada. Klik File — Examples —
Firebase Arduino Client Library for ESP8266 and ESP32 — FirebaseJson

— Client — Firebase
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Praktikum4 | Arduine IDE 2.2.1

Praktikum4.ino

5P8266 Module on /dev/ttyUSBO [not connected] O £

20. Hapus beberapa bagian kode berikut:
e Bagian 1

ktikum4 | Arduino IDE 2.2.1

g config

sendDataPrevMillis = 0;

in(WIFI_SSID, WIFI_PASSWORD);
to Wi-Fi")
1= WL CONNECTED)

Ln 52, Col 1 Generic ESP8266 Module on /dev/ttyUSB0 [not connected] Q O3

e Bagian 2

Praktikum4 | Arduino IDE 2.2.1

Praktiumd.ino

SON(&fbdo, ? "ok” : fbdo.er n()

N(&fbdo, "/t son>() . raw()

N(&fbdo,

-count++;

odule on /devitty ot connected] 21
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21. Lalu kembali ke bagian atas, dan ubah kode berikut:

Praktikumd | Arduino IDE 2.2.1

PrevMillis = 0;

Ln 28,Col1 Generic 66 Module on /dev/ttyUsB connected] (21 5

22. Bagian berikutnya adalah akun. Buka kembali Firebase, buka menu Build lalu
Firebase Authentication

¥ Firebase ESP8266 ~  Authentication 0P %
A Project Overview

Select a sign-in provider (Step 10t 2) X

Native providers Additional providers Custom providers
2 Realtime Database
i Authenticatior Email/P G Google I Facebook P> Play Games ®

*_ Phone & Game Center 0 Apple ©) GitHub

Build
Raleasa & Monitor 2, Anonymous B Microsoft Twitter Q Yahoo

Analytics
Engage
Al products

Advanced

SMS Multi-factor Authentication

¥ Firebase ESP8266 ~  Authentication 0B ¢ %@

A Project Overview

Realtime Database

Authentication

Email link (p

Build @ Passwordless authentication with email link requires additional
configuration steps. Follow the steps for your platform.
Release & Monitor

Apple 3 Android & Web 3
Analytics

Ei . .
s i Delete provider Cancel |:|

All products

Advanced

24. Kembali ke tab User, klik Add User, isikan Email dan Password, klik Add
User
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l§ ESP8266 - Authenticati obizt/Firebase-ESP-Clii New tab -
d @7 ) m) S

JapaneseMahjong.. ¥z Whatls Grid Comp. Extemal Services | Z-Library - the wor...

[ submissions| ECT.. 4} DaftarNilaiUSM-_. [-] Streaming Nonton.

‘ Firebase ESP8266 ~

A Project Overview Authentication

Templates ~ Usage  Settings | % Extensions

& Realtime Database

Q_ Search by email address, phone number, or user UID

Build

e Add an Email/Password user

- B S

3 Red Alert 2: Chron.

e 0B

Release & Monitor Fa

Analytics |

@ A vaiid emall s requirea

Engage

All products

Upgrade

< Rowsperpage 50 v

Praktikum4 | Arduine IDE 2.2.1

S/RTDBHelper.h>

ikroTik-Net"

reviillis = 0;

26. Berikutnya adalah menambahkan kode untuk sensor DHT

connected] (21 5

Potongan Kode
#include <DHT.h>

#define DHTPIN 2
#define DHTTYPE DHT22
DHT dht(DHTPIN, DHTTYPE);
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Praktikum4 | Arduine IDE 2.2.1

Praktikum4.ino

Fir

Fir

Ln47,Col1  Generic ESPB266 Module on /devittyUs ected] (21 5

27. Tambahkan di bagian akhir kode void setup() dengan kode berikut:
Potongan Kode

// Mulai Sensor DHT-22
dht.begin();

Praktikum4 | Arduino IDE 2.2.1

illis() - sendDataPrevMillis > 15000 || sendDataPrevMillis == 0))

111is();

Output

odule on /dev/ connected] (31 O

28. Di dalam kode void loop() setelah kode if, masukkan kode berikut
Potongan Kode

float temperature = dht.readTemperature();
float humidity = dht.readHumidity();
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Praktikum4 | Arduine IDE 2.2.1

Kenstatuscallpack;

eady() && (millis() - sendDataPrevMillis > 15000 || sendDataPrevMillis == 0))

temperatur
-humidity-=

nnected] (21 5

29. Setelah itu untuk menyusun query nya, masukkan kode berikut. GANTI baris yang

ditandai sesuai dengan kode berikut
Potongan Kode

FirebaseJson json;
json.setDoubleDigits(3);
json.add("temperature”, temperature);
json.add("humidity”, humidity);

Serial.printf(”Set json... %s\n", Firebase.RTDB.setJSON(&fbdo,
"/livedata”, &json) ? "ok" : fbdo.errorReason().c_str());

Serial.printf("Push json... %s\n", Firebase.RTDB.pushJSON(&fbdo,
"/history”, &json) ? "ok"” : fbdo.errorReason().c_str());

00 || sendDataPrevMillis == 0))

temperatur
humi

10103, Col 130 Gen ot connected] (21 5

30. Verifikasi dan Upload aplikasi
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Praktikum4 | Arduine IDE 2.2.1

e Generic ESPB266 Mo,

Praktikum4.ino
{

if (Fireba y() && (millis() - sendDataPrevMillis > 15000 sendDataPreviillis

temperature = dht.r
humidity = d

endDataPreviillis

son json;

temperatur
. humidity);

SON(&fbdo,
N(&fbdo,

utput  Serial

WI1TINg at UXUULUBUUU. .

Writing at 0x0000c000

Writing at 0x00010000

Writing at 0x00014000

Writing at 0x00018000

Writing at 0x0001c000

Writing at

Writing at

Writing at

Writing at i
writing at Upioading

Generic ESP8266 Module on /dev/ttyUsBO (23 5

Praktikum4 | Arduino IDE 2.

Generic ESP8266 Mod.

Praktikumd. in
1
f (Firebas y() 8 (millis() - sendDataPrevMillis > 15000 || sendDataPreviillis
{
temperature = dht.r
humidity = dht.readHum

endDataPreviillis = millis();
FirebaseJson json;
setDoubleDigit

temperatur
. humidity);

soeoKit token),

Generic ESP8266 Module on /dev/ttyUsB0 (21 B

32. Hasil

W ESP8266 - Realtime Database X ) GitHub - mobizt/Fire!

0 & consolefirebase.google.com AR -

{ JspaneseMaiong.. % Whatls GrdComp.. [l Extemal Services .. [l Z-Library ~thewor... [l Submissions [ECT.. & DaftarNiaiUSM - [ StreamingNonton.. " Red Alert 2: Chvon

‘ Firebase ESP8266

- Realtime Database

Data  Rules Backups  Usage | % Extensions

altime Database
e Q@ Protect your Realtime Database resources from abuse, such as billing fraud or phishing  Configure App Check X
GD htps: jefault: firebaseda s b :
Build
' -Nh_8NtszUJFDHvqjoxw -
Release & Monitor
» -Nn_8RKZa3Qibkx4cCnZ
Analytics . -Nh_8V-cGgHgr8GovWiXF  + W
Engage - =
humidity: 44
All products temperature: 24.1

Spark
N

Upgrade

9 Database location: Singapore (asia-southeast1)

52



Bab 5

Praktikum 5

5.1 ESP8266, DHT-22, dan Telegram Bot

Di bagian ini mahasiswa diajarkan bagaimana menghubungkan perangkat NodeMCU ke
Telegram Bot. Mahasiswa diharapkan untuk membaca, dan memahami Praktikum 4
yang ada di halaman sebelumnya.

5.2 Tutorial

1. Tahap pertama yang dilakukan adalah membuat Telegram Bot. Pastikan untuk
memiliki Akun Telegram untuk bisa memulai langkah ini

2. Cari Bog Manager dengan @BotFather

3. Gunakan perintah /newbot untuk membuat Telegram Bot baru
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BotFather &

BotFather & 08:48

ft: newbot

Revoke current token

«Back to Bot

1003 tfr it b

@alatdetektorgerakan_bot

D revie

Menu

BotFather &

October 27

@iot_project_maulana_bot

Revoke current token

« Back to Bot

BotFather &
Draft: WeatherAppBot

00:
@alatdetektorgerakan_bot

BooksContainer_bot

5. Lalu masukkan username untuk mempermudah pencarian Telegram Bot. Pastikan

memiliki akhiran _ bot

@&  Botrather @

F bot Bot

October 27

@iot_project maulana_bot
@TakaraBako_bot

November 6

Revoke current token

« Back to Bot

BotFather &
i maulana_weather_bot

latdetektorgerakan_bot

@BooksContainer_bot

. Like th

0ose a bot fror t below:

October 27

@iot_project maulana_bot
@TakaraBako_bot

November 6




6. Telegram Bot sudah jadi dan Token API akan ditampilkan. Simpan baik-baik
kode tersebut

BotFather &

@BooksContainer_bot @TakaraBako_bot

November 6

¢% 1@ BotFather & 09:02
A

el ew bot. Vo o .me/ma
Donel atulatio ur new bot. You will find it at t.me/ma e

7. Berikutnya adalah membuka kembali Praktikum 4 dengan menggunakan Arduino
IDE. Lakukan Save As untuk menyimpan sebagai Praktikum 6

Praktikumé | Arduine IDE 2.2.1

Praktikum.ino

DHT dht(DHTPIN, DHTTYPE);

s\n\n", FIREBASE_CLIENT_VERSION);

enStatusCallback;

Module on /dev/ttyUSBO [not connected] Q)

8. Install Library dengan nama FastBot
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[ ) Praktikumé | Arduino IDE 2.2.1

File Edit Sketch

(ARDUINO_RASPBERRY_PI_PICO_W)

FastBot©

2 g d GITKLt
fo d en (GITKit

TelegramBot |
i

9. Berikutnya adalah mendapatkan Chat ID melalui Bot https://t.me/chatIDrobot

D Get Chat_id & User_id

July 8, 2022

OE=X)

n
=
=

July 21, 2022

29500

10. Setelah itu tambahkan kode berikut tepat setelah RTDBHelper.h. Lalu masukkan

TOKEN BOT dan Chat ID di kode berikut
Sesudah

#include <FastBot.h>
#define BOT_TOKEN "<TOKEN BOT>"
#tdefine CHAT_ID "<Chat ID>"
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https://t.me/chatIDrobot

Praktikums | Arduino IDE 2.2.1

>1_PT

Output;
wri o 7

7z
7
(

(

(

(

(96 %)
(100 %)

essed) at 0x00000000 in 35. econds (effective 125.7 kbit/s)...

Leaving. ..
Hard resetting via RTS pin...

dule on /dev/ttyUs|

11. Setelah itu masukkan kode untuk inisialisasi Bot dengan menambahkan kode berikut

di atas void setup()
Sesudah

FastBot bot(BOT_TOKEN);

Praktikumé | Arduine IDE 2.2.1

E DHT11
. DHTTYPE);

WORD) ;
Fi");

Writing at 0x00
writi t 0%00

essed) at 0x00000000 in 35.3 seconds (effective 125.7 kbit/s)..

Ln8, Col33 Generic ESPB266 Module on /dev/ttyUSBO [not connected] (23 5

12. Setelah itu, cukup tambahkan kode berikut tepat di akhir fungsi void loop()
Sesudah

bot.setChatID(CHAT_ID);
bot.setTextMode (FB_MARKDOWN) ;

char buffer[40];
sprintf(buffer, "Suhu : %f, dan Kelembaban : %f", temperature, humidity);
Serial.println(buffer);

bot.sendMessage(buffer);
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Praktikums | Arduino IDE 2.2.1

Praktikum.ino

i mperatu
humidity);

orintf(buffer, -"Suhu- . -temperature, - humidity);

rial.println(buffer);

(buffer);

utput S

= c .
writing at 0x00054000..
writing at 0x00058000..
writing at 0x0005c000..
writing at 0x00060000...
Wrote 554896 bytes (4016
Hash of data verified.
Generic ESP826

Praktikumé | Arduino IDE 2.2.1

illis();

temperatu
humidity);

-temperature, - humidity);

(GITKit token),
1d token (GITKit token), status

Generic ESP

o8

dule on /dev/




Bab 6

Praktikum 6

6.1 ESP8266, DHT-22, dan Linear Regression

Di bagian ini mahasiswa diajarkan bagaimana mengimplementasikan algoritma Linear Re-
gression sederhana dengan perangkat ESP8266, dan DHT-22. Mahasiswa diharapkan
untuk membaca, dan memahami Praktikum 5 yang ada di halaman sebelumnya.

6.2 Tutorial

1. Buka kembali Arduino IDE untuk memulai projek baru. ESP8266 tidak harus
tercolok.

@ sketch_oct17b | Arduino IDE 2.3.3

J Generic ESP8266 Mod... ~

sketch_oct17b.ino

setup() {

Ln 10, Col 1 Generic ESP8266 Module on /devfcu.usbserial-1410 0

2. Install Library QuickStats
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& sketch_oct17b | Arduino IDE 2.3.3

Generic ESP8266 Mod

LIBRARY MANAGER sketch_octi7b.ino

| QuickStats

W |An
Topic: \ All

QuickStats

Descript tistics for Arduino
Descripf such as
mean, geometric mean,

[12¢ | remove

3. Buka contoh kode dari Linear Regression melalui menu File — Examples —
QuickStats — regresison

File Edit Sketch Tools Help.

New Sketch
ESP8266SdFat
ESPB266SSDP
ESP8266WebServer ® sketch_oct17b | Arduino IDE 2.3.3
ESPB266WiFi
ESPB266WiFiMesh

Open...
Open Recent
Sketchbook
Exampl
— EspSoftwareSerial
Close h_oct17b.ino
Ethernet
Save setup() {

Firmata
Save As...
FSTools

GDBStub
Hash

125

Keyboard
LiquidCrystal

LittleFS

IwiP_Ethernet
Iwlp_PPP

NetDump

sD

Servo

SPislave

Stepper

TFT
TFT_Touch_Shield_v2
Ticker

N filternan Ln10, Col 1 Gen
Wire

filterread

regression 4, 7
Adafruit Unified Sensor slidingavg 3

DHT sensor library smoothread
QuickStats statistics

B0 Z-0008=XS0a@ 7 AC

4. Tunggu window contoh kode QuickStats muncul
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& LinReg | Arduino IDE 2.3.3

Generic ESP8266 Mod

LinReg.ino

Quickstats.h|
numreadings = 5;

readings[]={2.15,
times [1={0. 00,

QuickStats stats;

tup()

t(times, readings,numreadings));

times, readings,numreadings),4);
~2: ");

dj (times, readings,numreadings),4);

5. Hapus kode bagian yang ditandai

& LinReg | Arduino IDE 2.3.3
Generic ESP8266 Mod.

LinReg.ino

‘numreadings:=:5;
-readings[1={2.15,-3.25, +2.55, " -7,
+times[]={0.00,:0.16,-0.20,:0.41, -ﬂ.ﬁl};l

QuickStats stats;

20) ;
1tin("Linear Regression");

(times, readings, numreadings));

pt(times, readings,numreadings));

q(times, readings,numreadings),4);
L
(times,readings,numreadings),4);
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& LinReg | Arduino IDE 2.3.3

Generic ESP8266 Mod... ~

LinReg.ino

QuickStats stats;

setup()

pel(times, readings, numreadings));
)

t(times, readings,numreadings));

(times, readings,numreadings),4);

Output

usbserial-1410 0

Di bagian bawah dari #include "QuickStats.h" tambahkan kode berikut untuk
sensor DHT-22:

// Add DHT Libs
#include <DHT.h>

Kode Program

// Configure Sensor
#define DHTPIN 2
f#tdefine DHTTYPE DHT22

DHT dht(DHTPIN, DHTTYPE);
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& LinReg | Arduino IDE 2.3.3

' Generic ESP8266 Mod... ~

LinReg.ino

TPIN 2
ITTYPE DHT11

21 DHT dht{DHTPIN, DHTTYPE);

QuickStats stats;

7. DI bagian bawah dari kode DHT dht(DHTPIN, DHTTYPE); dan atas kode
QuickStats stats;, tambahkan sampel data sebanyak 10 unit. Data sampel ini
bisa didapatkan dari monitoring mandiri (baik dari Adafruit 10, Thingspeak atau

Firebase Realtime), atau gunakan sampel data dari kode berikut:
Kode Program
// Sample Data (Pearson Correlation ~1)

float temperatureDatal[] = { 20.0, 21.0, 22.0, 23.0, 24.0, 25.0, 26.0,

27.0, 28.0, 29.0};

float humidityDatal] = { 60.0, 61.5, 63.0, 64.5, 66.0, 67.5, 69.0,
70.5, 72.0, 73.5};
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& LinReg | Arduino IDE 2.3.3

eneric ESP8266 Module  ~

LinReg.ino

#include "QuickStats.h"
#include <DHT.h>
DHTPIN 2
DHTTYPE DHT11
DHT dnht(DHTPIN, DHTTYPE);
temperatureData[] = {28
humidityData[] = {60.
QuickStats stats;

setup()

Ln 24, Col 85 Generic ES / c| ial-1410 [not

8. Setelah mendapatkan dana training untuk Regresi Linier, maka langkah berikut-
nya adalah menambahkan kode inisialisasi untuk sensor DHT 11 dengan kode

berikut setelah kode Serial.begin(9600);:
Kode Program

// Init DHT
dht.begin();

& LinReg | Arduino IDE 2.3.3

Generic ESP8266 Mod... ~

LinReg.ino

QuickStats stats;
setup()

il

Serial.begin(9608) ;

pe(times, readings, numreadings));

t(times, readings,numreadings));

q(times, readings,numreadings),4);

dj(times,readings,numreadings),4);

£ Buildin n3 1 Generic E 6 M e sbserial-1410 0

9. Hapus kode sisa dari fungsi setup() karena tidak terpakai
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& LinReg | Arduino IDE 2.3.3

eneric ESP8266 Module

LinReg.ino

QuickStats stats;

println("Linear-Regression'
print("Slope: -
println( ope(times, readings, numreadings));
print("Intercept:-");
println( ept(times, readings, numreadings));
print{"r~2
printin( .rsq({times, readings, numreadings),4);
djusted:r~2: :");
j(times, readings,numreadings),4) :|

Generic ES

& LinReg | Arduino IDE 2.3.3

Generic ESP8266 Module

LinReg.ino

DHTPIN 2
ine DHTTYPE DHT11

DHT dht(DHTPIN, DHTTYPE);
8, 25.0, o
idityData[10 .8, 61.5, 63. .5, 66.8, 67.5, 69.8, 70.5,

QuickStats stats;

ule on {

10. Kembali ke bagian atas, tambahkan kode setelah kode QuickStats stats;

Kode Program
float slope = 0.0;

float intercept = 0.0;
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& LinReg | Arduino IDE 2.3.3
eneric ESP8266 Module  ~

LILLUUE  YuILR3ILGLILn

LinReg.ino

DHTTYPE DHT11
DHT dht(DHTPIN, DHTTYPE);
temperatureDatal] =
humidityDatall = {68
QuickStats stats;

slope = @
intercept

setup()

Serial.begin(9600);

serial-1410 [n

11. Kembeali lagi ke fungsi setup(), dan tambahkan kode berikut setelah kode dht.begin();.

Rumus ini digunakan untuk mencari garis miring dari data dan nilai intersepsi nya
Kode Program

// Calculate Slope of Temperature using Humidity Data
slope = stats.slope(humidityData, temperatureData, 10);
intercept = stats.intercept(humidityData, temperatureData, 10);

& LinReg | Arduino IDE 2.3.3
Generic ESP8266 Mod...

LinReg.ino

temperatureDatall = {20.¢, 2
humidityDatal]l = {60.8, 61.5

QuickStats stats;

slope = 0.8;
intercept = 8.0;

umidityData, temperatureData, 18);
ept{humidityData, temperatureData, 10);

2 New Notifications

Ln45, Cal1 Ger eo al-1410 22 8

12. Bagian terakhir untuk kode loop() ada dua kode yang ditambahkan:

(a) Kode untuk melakukan penarikan data terbaru beserta penghitungan prediksi,
persentase akurasi dan galat nya
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Kode Program
// Get Sensor Values

float temp = dht.readTemperature();

float humi = dht.readHumidity();

// Predit Temperature with Humi

float pred = slope * humi + intercept;

// Error and Accuracy

float error_percent = abs((pred-temp))/temp*100;
float accuracy_percent = 100 - error_percent;

& LinReg | Arduino IDE 2.3.3

' Generic ESP8266 Module  ~

LinReg.ino

intercept = 8.8;

idityData, temperatureData, 10);
rcept{humidityData, temperatureData, 10);

pred = slope * humi + intercept;

error_percent = abs((pred-temp) )/tempx100;
accuracy_percent = 100 - error_percent;l

-1410 [not connected] (22 B

(b) Kode untuk menampilkan hasilnya, beserta delay 5 detik
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Kode Program

// Result

Serial.println("# Result #");
// Print Humidity
Serial.print("Humidity : ");
Serial.printlnChumi);

// Print Temperature
Serial.print("Temperature : ");
Serial.println(temp);

// Print Prediction
Serial.print("Prediction : ");
Serial.println(pred);

// Print Accuracy %
Serial.print("Accuracy : ");
Serial.print(accuracy_percent);
Serial.println("%");

// Print Error %
Serial.print("Error : ");
Serial.print(error_percent);
Serial.println("%");

// Extra Enter
Serial.println("");
delay(5000);

B LinReg | Arduino IDE 2.3.3

¥ Generic ESP8266 Module  ~

LinReg.ino

- e e e
accuracy_percent = 100 - error_percent;

Serial.println("# Result #');

serial-1410 [not cor

13. Tancapkan alat, Upload Kode, dan lihast hasil akhir melalui Serial Monitor
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@ LinReg | Arduino IDE 2.3.3

Generic ESP8266 Mo

LinReg.ino

t  Serial Monitor

Temperature
Prediction
Accuracy : 95.67%
Error : 4.33%

# Result #
Humidity : 71.00

Temperature : 26.20
Prediction : 27.33
Accuracy : 95.67%
Error : 4.33%

# Result #

# Result #
Hunidity : 71.00
Tenperature : 26.20
Prediction
Accuracy

Error : 4.33%
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Bab 7

Praktikum 7

7.1 ESP8266, DHT-22, dan Fuzzy Logic

Di bagian ini mahasiswa diajarkan bagaimana mengimplementasikan algoritma Fuzzy
Logic sederhana dengan perangkat ESP8266, dan DHT-22. Mahasiswa diharapkan
untuk membaca, dan memahami Praktikum 6 yang ada di halaman sebelumnya.

7.2 Tutorial

1. Buka Arduino IDE kembali

& sketch_oct20a | Arduino IDE 2.3.3

' Generic ESP8266 Module  ~

sketch_oct20a.ino
1 setup() {

2. Install Library eFLL

70



Generic ESP8266 Module

[ert

Type: |All
Topic: \ All

eFLL

& sketch_oct20a | Arduino IDE 2.3.3

sketch_oct20a.ino

eFLL (Embedded Fuzzy Logic
Library). eFLL is a standard library
for Embedded Systems to...

REMOVE

3. Buka kode example dari eFLL

duino_simple sample.

File  Edit Sketch

New Sketch

Open...
Open Recent
Sketchbook
Examples
Close

Save

Save As...

Help

ESPB266SSDP
ESPB266WebServer
ESPB266WIFi
ESP8266WiFiMesh
EspSoftwareSerial
Ethernet

Firmata

FSTools

GDBStub

Hash

128

Keyboard
LiquidCrystal
LittleFS
IwlP_Ethernet
IwiP_PPP
NetDump

s

Servo

SPiSiave

Stepper

TFT
TFT_Touch_Shield_v2
Ticker

Wire

Adafruit Unified Sensor
DHT sensor library
eFLL

QuickStats

tup() {

dari menu File — Examples — eFLL — ar-

>
>
B
>

 sketeh_oct20a | Arduine IDE 2.3.3
SP8266 Module  +

sketch_oct20a.ino
upl) {

Loop() {

c
ibrary

_advanced_sample

_simple_sample

9B07 <0008 =150
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& arduino_simple_sample | Arduino IDE 2.3.3

eneric ESP8266 Module  ~

arduino_simple_sampli

1 |l

Fuzzy *fuzzy = new Fuzzy();

setup()

FuzzyInput *distance = new FuzzyInput(1);
FuzzySet #small = new FuzzySet(®, 20, 28, 48);
distance->addFuz et(small);

FuzzySet #saf 3e, 58, 50, 70);

=>addFuz
Ln 1, Col 1 d | 1-1410 [not connected] 0

4. Di bagian bawah kode #include <Fuzzy.h>, tambahkan kode library DHT-22
Kode Program

// Add DHT Libs
#include <DHT.h>

// Configure Sensor
#define DHTPIN 2
#define DHTTYPE DHT22

DHT dht(DHTPIN, DHTTYPE);

& arduino_simple_sample | Arduino IDE 2.3.3

eneric ESP8266 Module  ~

arduino_simple_sampli

DHT: dht (DHTPIN, : DHTTYPE) ;

Fuzzy *fuzzy = new Fuzzy();

setup()

9600) ;

gRead(0));

1-1410 [not connected] 0

5. Pindah ke fungsi setup(). Di bagian bawah dari kode Serial.begin(9600);. Hapus
dua baris kode.
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& arduino_simple_sample | Arduino IDE 2.3.3

p eric ESP8266 Module  +

arduino_simple_sample.ino

- - randomSeed{analogRead(@));

FuzzyInput *distance = new FuzzyIn

FuzzySet *small = new Fuz.

al-1410 [not connected] [

& FL | Arduino IDE 2.3.3

' Generic ESP8266 Module  ~

Serial.begin(9608) ;

- - FuzzyInput-*distanc
- :FuzzySet - #small-=:new: Fuz

. distance->add et(small);

- +FuzzySet -#safe-=-new-F| 30,-50,-58,-78);

stance->add
zzySet - *big
- +distance->add

fuzzy->addFuzzyInput(distance);

Di bawah baris kode Serial.begin(9600); yang sudah bersih tadi, tambahkan persis
di bawahnya Kode Parameter Input Fuzzy, dengan contoh Suhu/Temper-
ature (Dingin, Hangat, dan Panas):

Kode Program
// Define Temperature Range (Cold, Warm, and Hot)

FuzzyInput *temp = new FuzzyInput(1);

FuzzySet *cold = new FuzzySet(@, 0, 15, 20);
temp->addFuzzySet(cold);

FuzzySet *warm = new FuzzySet(15, 20, 30, 35);
temp->addFuzzySet (warm);

FuzzySet *hot = new FuzzySet(30, 35, 100, 100);
temp->addFuzzySet (hot);
fuzzy->addFuzzyInput(temp);
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& FL | Arduino IDE 2.3.3

eneric ESP8266 Module  ~

Fuzzy *fuzzy = new Fuzzy{);

setup()

Serial.begin(9608) ;

- . temp->addFu
- +FuzzySet - swar|
-+ temp->addFu

-« FuzzySet - #hot

FuzzyOutput *speed = new Fi

FuzzySet *slow = new

Setelah itu, hapus bagian kode yang ditunjuk gambar. Kode yang dihapus tepat
berada di bawah kode yang baru dimasukkan.

& FL| Arduino IDE 2.3.3

¥ Generic ESP8266 Module ~

, 35, 100, 108);

3@ |- “an
- +FuzzyOutput -*speed -=-new-Fi

- - FuzzySet - #5 Lol . Set(@,-10, - 19, -

8, -40,-48, -50);

et{fast);

->addFuzzyQutput (speed);

Lalu tambahkan Kode Parameter Output Fuzzy yang dibuat agar mudah
dipahami oleh manusia (Dingin = 1, Hangat = 2, dan Panas = 3) tepat
di bawah Kode Parameter Input tadi.
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Kode Program
// Define Human Response (Cold : 1, Warm: 2, and Hot : 3)

FuzzyOutput *status = new FuzzyOutput(1);
FuzzySet *status_cold = new FuzzySet(0, 1, 1, 2);
status->addFuzzySet(status_cold);

FuzzySet *status_warm = new FuzzySet(1, 2, 2, 3);
status->addFuzzySet(status_warm);

FuzzySet *status_hot = new FuzzySet(2, 3, 3, 4);
status->addFuzzySet(status_hot);
fuzzy->addFuzzyOutput(status);

& FL | Arduino IDE 2.3.3

' Generic ESP8266 Module  ~

(status_hot);
utput(status);

FuzzyRuleAntecedent xifDistanceSmall = new
0 ial-1410 [not connecte

& FL| Arduino IDE 2.3.3

eneric ESP8266 Module  ~

status y (status_warm)
FuzzySet #status_hot = new
(status_hot);
utput(status);

- :FuzzyRuleAntecedent xifDistanceSmall:=:new:FuzzyRuleAntecedent();

.. ifDistanceS >joinSingle{small);

- - FuzzyRuleConsequent - xthenSpeedSlow:=-new: Fu leConsequent () ;

- - thenSpeedSlow->addoutput(slow) ;
- :FuzzyRule - *fuzzyRuledl:=:new:F ule(1,-ifDistanceSmall, - thenSpeedSlow);

+ fuzzy->addFuzzyRule(fuzzyRuledl) ;

1-1410 [not connected]
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& FL | Arduino IDE 2.3.3

eric ESP8266 Module  ~

FuzzyRule *fuzzyRule®dl = new Fuzz le(1, ifDistanceSmall, thenSpeedSlow);

(fuzzyRuledl);

: :Fu;ZyRulEAntE(Ed;n:E‘¥1fDiStaH[E53fE-:‘l‘\E\d
: :ifflls : joinSingle(safe); ‘
: :Fu;zyRuLeConsequén{:‘*thenSpeedAverage“:-new-Fu:z",-Ff.uLc-l:-mf.cqucnt();
. o Ml:!m:pu;.(ave;age):
;zykule-*fuzzy eBZ-:‘nE\d:F- le(2, - ifDistanceSafe, - thenSpeedAverage) ;

- fuzzy->addFuzzyRule( fuzzyRuled2) ;

FuzzyRuleAntecedent *ifDistanceBig = new

Li

& FL| Arduino IDE 2.3.3

Generic ESP8266 Module

fuzzy->addF R (fuzzyRuled2);

« *FuzzyRuleAntecedent *ifDistanceBig:=:new: FuzzyRuleAntecedent();

-+ifDistanceBig->joinSingle(big);

- -FuzzyRuleConsequent-*thenSpeedFast = new: Fuz

st->addOutput(fast);
- «FuzzyRule *fuzzyRuled3 =:new: Fuzz

- fuzzy->addFuzzyRule( fuzzyRuled3) ;

}

al-1410 [not connected] 0

11. Setelah dihapus, masukkan kode Fuzzy Rules baru tepat di bawah kode Fuzzy
Output yang telah dibuat sebelumnya

(a) Fuzzy Rule 1

Kode Program
// Define Fuzzy Rule #1. IF Temp = COLD, THEN Status = COLD

FuzzyRuleAntecedent *ifTempCold = new FuzzyRuleAntecedent();
ifTempCold->joinSingle(cold);

FuzzyRuleConsequent *thenStatusCold = new FuzzyRuleConsequent();
thenStatusCold->addOutput(status_cold);

FuzzyRule *fuzzyRule@1 = new FuzzyRule(1, ifTempCold, thenStatusCold);
fuzzy->addFuzzyRule(fuzzyRule@1);
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& FL | Arduino IDE 2.3.3

eneric ESP8266 Module

t{1, 2, 2, 3);
FuzzySet xstatus_hot

status_hot)

ut (status);

-+ ifTempCold—>joinSingle{cold);

- -FuzzyRuleConsequent-*thenStatusCold: =-new: FuzzyRuleConsequent();

« + thenStatusCold->addOutput (status_cold

- FuzzyRule -*fuzzyRuledl . ule(1,-ifTempCold, - thenStatusCold);
f d

FuzzyRuleAntecedent *ifTempWarm = new Fuz
ifTem e{warm) ;
henStatusWarm = new F

(b) Fuzzy Rule 2

Kode Program
// Define Fuzzy Rule #2. IF Temp = WARM, THEN Status = WARM

FuzzyRuleAntecedent *ifTempWarm = new FuzzyRuleAntecedent();
ifTempWarm->joinSingle(warm);

FuzzyRuleConsequent *thenStatusWarm = new FuzzyRuleConsequent();
thenStatusWarm->addOutput (status_warm);

FuzzyRule *fuzzyRule@2 = new FuzzyRule(2, ifTempWarm, thenStatusWarm);
fuzzy->addFuzzyRule(fuzzyRule@2);

& FL | Arduino IDE 2.3.3

en P8266 Module

Jutput (status_cold);
uzzyRuled: F ule(1l, ifTempCold, thenStatusCold);
le(fuzzyRuledl

- :FuzzyRuleAntecedent - xifTempWarm:=:new: Fi

-+ ifTempWarm->joinSingle{warm);

- - FuzzyRuleConsequent -*thenStatusWarm: =- new-: Fi equent();

-« thenStatusWarm->addOutput (status_warm);

- FuzzyRule -*fuzzyRuled2 - L -ifTempWarm, - thenStatuswWarm) ;
f dc L

FuzzyRuleAntecedent fTempHot = new Fu
ifTempHot-: C hot);
FuzzyRuleConsequent *thenStatusHot =

5 0 t{status_hot

FuzzyRule

(¢) Fuzzy Rule 3
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Kode Program

// Define Fuzzy Rule #3. IF Temp = HOT, THEN Status = HOT
FuzzyRuleAntecedent *ifTempHot = new FuzzyRuleAntecedent();
ifTempHot->joinSingle(hot);

FuzzyRuleConsequent *thenStatusHot = new FuzzyRuleConsequent();
thenStatusHot->addOutput(status_hot);

FuzzyRule *fuzzyRule@3 = new FuzzyRule(3, ifTempHot, thenStatusHot
fuzzy->addFuzzyRule(fuzzyRule@3);

& FL | Arduino IDE 2.3.3

eneric ESP8266 Module  ~

ifTempWar, joins e{warm);
FuzzyRuleConsequent *thenStatusWarm = new

thenStatusha addOutput (status_warm);
FuzzyRule *fuzzyRuled: zzyRule(2, ifTempWarm, thenStatusWarm);

- -FuzzyRuleAntecedent -*ifTempHot - = new: Fu leAntecedent();

. . ifTempHot->joinSingle(hot);

- - FuzzyRuleConsequent -xthenStatusHot :=:new: FuzzyRuleConsequent () ;

-+ thenStatusHot->addOutput(status_hot)

- «FuzzyRule *fuzzyRuled3 :=:new: 3, -ifTempHot, : thenStatusHot) ;
Lo zy->addFuzzyRule(fuzzyRuled3);

Loop()

12. Bagian terakhir dari fungsi setup() adalah kode inisialisasi dht
Kode Program

// Init DHT
dht.begin();

& FL | Arduino IDE 2.3.3

Generic ESP8266 Module  ~

Aule(fuzzyRuled2);

FuzzyRuleAnteceden i fTempHot = new Fu
ifTempHot->joinSing

FuzzyRuleConsequen

thei

FuzzyRule *fuzzy
fuz dd R

64

cu.usbserial-1410 [not ¢
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13. Masuk ke fungsi loop(), dan hapus semua kode di dalam fungsi ini

& FL| Arduino IDE 2.3.3

eneric ESP8266 Module  ~

L.println(output);

- «delay{12000);
}

Ln 70, Col 1  Generic ES cu.usbserial-1410 [not con

14. Lalu masukkan satu per satu kode berikut:

(a) Baris kode pembaca sensor suhu
Kode Program

// Read Temperature Sensor as Input
float temp = dht.readTemperature();

& FL| Arduino IDE 2.3.3

Generic ESP8266 Mod... ~

loop( )
+temp-=-dht.readTemperature();

setInput(1, temp);

result uzzy uzzify(1));

Ln70, Col1 Gen:

(b) Berikutnya kode Fuzzifikasi dan Defuzzifikasi
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Kode Program
// Send Temperature to Fuzzy

fuzzy->setInput(1, temp);
fuzzy->fuzzify();
int result = round(fuzzy->defuzzify(1));

& FL | Arduino IDE 2.3.3

J Generic ESP8266 Mod... ~

>defuzzify(1));

(c) Terakhir, kode cetak hasil dan delay
Kode Program

// Print Result
Serial.println(”"Result: ");
Serial.print("==> Temperature : ");
Serial.println(temp);
Serial.print("==> Status : ");
// Compare 1 = Cold, 2 = Warm, and 3 = Hot
if(result==1) {
Serial.print(”Cold");
}
else if(result==2) {
Serial.print("Warm");
}
else {
Serial.print("Hot");
}
Serial.println(”\n");

// Delay 5s
delay(5000);
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B FL | Arduino IDE 2.3.3

Generic ESP8266 Mod... ~

rint("==>:Temper
rintin(temp);

if(resul
{
ial.print{"Hot");

-+Serial.println("\n"};

lay{5000);

15. Colokkan ESP8266 dan DHT-22, dan unggah kode. Lihat hasil seperti berikut

B FL | Arduino IDE 2.3.3

Generic ESPB266 Mod... ~

Serial Monitor x

Result:
==> Temperature : 21.78
==> Status : Warm

Result:
==> Temperature : 21.60@
==> Status : Warm

Result:
==> Temperature : 21.68
==> Status : Warm

Result:
==> Temperature : 21.58
==> Status : Warm

Result:
==> Temperature : 21.50
==> Status : Warm

16. Parameter Fuzzy Input, Fuzzy Output maupun Fuzzy Rule dapat diubah
sesuai dengan jenis data yang ingin disederhanakan. Contoh data Humidity
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Bab 8

Praktikum 8

Di bagian ini mahasiswa diminta melakukan pengambilan data lingkungan dengan meng-
gunakan Internet of Things. Mahasiswa diharapkan telah menyelesaikan semua praktikum
yang ada di halaman sebelumnya.

8.1 Tugas Akhir Praktikum

e Mahasiswa perlu menyiapkan perlengkapan berupa:
— Perangkat yang sudah berjalan dengan baik
1. Wajib — ESP8266
2. Wajib — DHT-22 (DHT22 jika paham)
3. Opsional — Breakout Board ESP8266
— Wajib menggunakan Regresi Liniear
— Platform bebas memilih antara:
1. Adafruit IO
2. Thingspeak
— Charger HP dan Kabel MicroUSB/USB-C

— Akses Internet

Pastikan Akses Poin sudah sesuai dengan kode perangkat Internet of Things

Lakukan pengambilan data di lingkungan bebas.

Setelah satu jam atau lebih, unduh data yang didapatkan dalam format CSV /Excel

Buat laporan sesuai format seperti berikut:
1. Cover Laporan dengan nama tim lengkap
2. Halaman Daftar Isi

3. Spesifikasi Model (Jelaskan komponen-komponen yang digunakan)
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4. Proses Observasi (Jelaskan proses observasi dengan alatnya)
5. Hasil Observasi #1 dalam bentuk tabel berisikan sampel data (15 baris)
6. Hasil Observasi #2 (dalam bentuk grafik):
(a) Suhu
(b) Prediksi Suhu (dari Regresi Linier, cek Praktikum 6)
(c) Kelembaban
7. Analisis Hasil Observasi (Jelaskan hasil observasi yang didapatkan)
8. Kesimpulan
e Laporan dan Hasil Data (CSV /Excel) dikirimkan ke Praktikum 8
e Format File hanya PDF dan Hasil Data (.csv/.xlsx)
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