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Rancang Bangun Pemantauan Kualitas Air dan Pemberi Pakan lkan Koi
Berbasis Android

ABSTRAK

Ikan koi merupakan salah satu ikan hias yang'memilikibentuktubuh dan warna yang indah
sehingga bernilai ekonomis tinggi. . Kualitas air secara umum_menunjukan kondisi air
dalam keadaan baik atau tidak..Raneang bangung antenna microstrip.2,4GHz rectangular
patch array 1x2 untuk pemantauan kualitas air dan pemberi pakan ikan“koi berbasis
android merupakan sistem.yang dirancang untuk membantu masyarakat dalam budidaya
maupun memelihara‘ikan koi. lkan koi memerlukankondisi air dengan suhu 25°C-30°C,
tingkat keasaman (pH) air 6-7, danskekeruhan air. Pada tugas akhir ini akan dirancang
sistem pemantauan kualitas air dan pemberi pakan ikan koi berbasis android. Tujuan
pembuatansistem ini untuk ‘memberikan notifikasi dan memantau . suhu air, tingkat
keasaman (pH) air, dan kekeruhan air melalui aplikasi android. Pada sistem ini
menggunakan sensor suhu DS18B20, sensor pH dengan modul SEN0161, sensor turbidity
dengan modul SEN0189, modul Real Time Clock (RTC), motor servo yang terhubung
dengan mikrokontroler, dan aplikasi android: Motor servo berfungsi untuk memberikan
pakan ikan secara otomatis maupun manual. Notifikasi akan bekerja apabila suhu air
berada dibawah 25°C dan diatas 30°C;.dan pH-air berada dibawah 6 dan diatas 7 melalui
Firebase Cloud Messaging. Hasil pengujian menunjukan bahwa sensor suhu didapatkan
nilai dengan selisih sekitar 0,01-0,25°C, sensor pH didapatkan nilai dengan selisih 0,03-
1,33, sensor kekeruhan berfungsi sesuai dengan kondisi, dan motor servo.bekerja dengan
baik. Aplikasi android dapat mengakses data serta_memberi input ke sistem melalui
Firebase Realtime Database karena performasi dari jaringan internet dinilai bagus yaitu
packet loss 0% dan besar delay 2,4ms-24ms dimana <150ms.

Kata Kunci : Android, Firebase, Sensor suhu DS18B20, Sensor pH SEN0161, Sensor
turbidity SEN0189.

Vi Politeknik Negeri Jakarta
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Design and Build Water Quality Monitoring and Feeder of Koi Fish Based on
Android

ABSTRACT

Koi fish is one of the ornamental fish that.has a beautiful body shape and color so it has
high economic value. Water quality.generally shows the condition,of the water in good
condition or not. The design.of a 2.4GHz rectangular 1x2 ‘mierostrip antenna for
monitoring water quality and feeding koi fish based on Android is a system,designed to
assist the community in" cultivating and maintaining koi fish. Koi fish require water
conditions with a temperature of 25°C-30°C, acidity (pH) of water 6-7, and water turbidity.
In this final project,awater qualitysmenitoring system and an android-based koi fish'feeder
will be designed..The purpose of making this system is to provide notifications and monitor
water temperature, acidity (pH) of water, and water turbidity through an android
application: This system uses a DS18B20 temperature sensor, a pH sensor with a SEN0161
module, @ turbidity sensor with a SEN0189 module, a Real Time Clock (RTC) module, a
servo motor connected to a microcontroller, and an android application. Servo motor
serves to provide fish feed automatically or manually. The notification will work if the water
temperature is below 25°C and above 30°C, and the water pH is below 6 and above 7 via
Firebase Cloud Messaging. The test.results.show that the temperature sensor value is
obtained with a difference of about 0.01-0.25 °C, the pH sensor is obtained a value with a
difference of 0.03-1.33, the turbidity sensor functions according to the conditions, and the
servo motor works well. Android applications can-access data and provide input to the
system through the Firebase Realtime Database because.the performance of the internet
network'is considered good, namely 0% packet loss and 2.4ms-24ms-delay where <150ms.

Keywords: Android, Firebase;. Temperature sensor..DS18B20, pH sensor SEN0161,
Turbidity sensor SEN0189.
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BAB |
PENDAHULUAN

1.1 Latar Belakang

Budidaya ikan hias merupakan salah satu sektor potensial yang dapat
dikembangkan untuk meningkatkan kesejahteraan-masyarakat di Indonesia. Ikan
hias mempunyai kemampuan _hidup:yang beragam..dengan keadaan yang
dipengaruhi oleh kandungan:dan kecerahan air. Kualitas air. Secara umum
menunjukkan kondisi air dalam keadaan yang baik atau tidak, sama halnya.dalam
budidaya ikan_koidi kolam airtawar. Budidaya ikan koi sebagai salah satuikan
hias yang sangat di gemari oleh pecinta ikan hias karena memiliki warna yang cerah
dengan‘corak yang warna warni. Pemantauan kualitas air kolam merupakan salah
satu hal yang dapat dilakukan untuk-meningkatkan produksi perikanan.

Beberapa parameter seperti suhu,derajat keasaman (pH), oksigen dan tingkat
kekeruhan pada kolam dimana merupakan habitat. dan tempat hidup ikan, dapat
berpengaruh terhadap pertumbuhan dan-daya tahan ikan  koi. Lingkungan
kehidupan yang ideal untuk ikan koi rata-rata adalah untuk-suhu 25-30°C, pH 6-7,
dan tingkat kekeruhan. Selain pengaruh kualitas air pada kolam, pemberian pakan
pada ikan koi juga dapat memengaruhi pertumbuhan dan daya tahan tkan budidaya.
Pemberian pakan ikan yang kurang efisien akan berpengaruh terhadap penumpukan
sisa pakan sehingga dapat menyebabkan.penurunan kualitas kolam budidaya ikan
dan secara tidak langsung dapat memengaruhi produktivitas kolam.

Seiring dengan kemajuan teknelogi saat.ini yang mampu mempermudah
kegiatan manusia, maka dalam pemeliharaan dan budidaya ikan koi dapat dilakukan
dengan pemantauan. terhadap kualitas air kolam budidaya dan pengontrolan
pemberian pakan ikan.kol dengan sistem kendali-jarak jauh. Proses.pemberian
pakan dengan sistem kendali jarak jauh dapat dilakukan menggunakan android
maupun secara otomatis dengan memanfaatkan modul Real Time Clock (RTC),
sehingga mempermudah dan menghemat waktu seseorang dalam proses pemberian
pakan. Untuk merealisasikan perancangan sistem ini digunakan teknologi arduino
uno dan nodemcu esp8266 yang terhubung secara wireless ke jaringan internet
sebagai sistem pengiriman data pemantauan kualitas air seperti suhu, kadar pH, dan

tingkat kekeruhan. Sistem mikrokontroler yang terhubung ke jaringan internet

1 Politeknik Negeri Jakarta
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dengan akses wireless menggunakan access point sebagai antarmuka pemantauan
sistem dengan aplikasi berbasis android. Sistem ini dapat memudahkan masyarakat
dalam melakukan pemantauan kualitas air dengan memberikan notifikasi terhadap
keadaan tertentu dan pemberi pakan ikan koi secara otomatis pada saat jam yang
sudah ditentukan tanpa perlu melakukannya secara manual.

Berdasarkan uraian tersebut, maka padalaporan ini_akan dibahas mengenai
“Rancang Bangun Pemantauan-Kualitas Air dan Pemberi Pakan Ikan Koi Berbasis
Android”. Sistem ini“dirancang dengan kendali jarak jauh menggunakan

mikrokontroler yang tersambung ke smartphonesmelalui jaringan internet.

1.2 Rumusan Masalah
Berdasarkan latar belakang yang diuraikan di atas, maka permasalah yang
akan dibahas dalam tugas.akhir.ini.adalah sebagai berikut:
1. Bagaimana cara merancang sistem mikrokontroler untuk melakukan
pemantauan kualitas air dan pemberi pakan ikan koi?
2. Data apa saja yang ditampilkan pada android sebagai penerima?
3." Bagaimana melakukan pengujian performansi Quality of Service dalam
penerimaan data dari mikrokontroler sampai ke android yang terintegrasi

dengan jaringan internet?

1.3 Tujuan
Tujuan dari tugas akhir. ini adalah:
1. Mampu merancang sistem pemantauan kualitas air pada akuarium ikan koi
dengan perangkat arduino uno dan nodemcu esp8266.
2. Mampu membuat aplikasi android untuk pemantauan kualitas air dan pemberi
pakan ikan kot.
3. Mampu melakukan«pengujian terhadap performansi Quality-~of Service

jaringan internet.

14 Luaran
Luaran yang hendak dicapai dalam tugas akhir ini adalah:
1. Menghasilkan sebuah Sistem Pemantauan Kualitas Air dan Pemberi Pakan

Ikan Koi Berbasis Android untuk membantu pemelihara ikan koi dalam

Politeknik Negeri Jakarta
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memantau keadaan air akuarium dan memberi makan ikan koi secara

Kualitas Air dan Pemberi Pakan Ikan Koi Berbasis Android.

Pemberi Pakan Ikan Koi Berbasi

otomatis.
3. Menghasilkan sebuah jurnal dari Sistem Pemantauan Kualitas Air dan

2. Menghasilkan sebuah buku laporan tugas akhir dari Sistem Pemantauan
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2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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BAB V
PENUTUP

5.1 Simpulan

Simpulan yang dapat diambil dari hasil pembuatan dan pengujian tugas akhir

adalah sebagai berikut:

1. Sistem mikrokontroler yang.dirancang untuk pemantauan kualitas air dan

pemberi pakan ikan koi'sudah berjalan dengan baik, dilihatdari.keluaran nilai
pembacaan sensor.yang menyerupai hasil pembacaan alat ukur pembanding
dan motor-Servo yang bergerak secara otomatis pada saat jam 08.00 WIB,
13.00WIB. Dan 18.00 WIB.

. Pada sistem mikrokontroler, setelah sensor membaca nilai, data tersebut akan

dikirimkan ke Firebase melalui jaringan internet dengan perantara NodeMCU
ESP8266 menggunakan APl Key dan Database URL pada Fireabse Realtime
Database. Pada aplikasi akan terlihat tiga variabel data, yaitu nilai suhu air,
pH air, dan kekeruhan air. Pada saat.sensor suhu membaca nilai suhu air
29,31°C pada aplikasi juga terlihat 29,31°C. Pada saat sensor pH membaca
nilai pH air 6,87 pada aplikasi juga terlihat 6,87. Pada saat sensor turbidity
membaca nilai kekeruhan air “normal” pada aplikasi juga terlihat kata
“normal”. Aplikasi android juga dapat melakukan pemberi pakan secara

manual dengan menekan button pada aplikasi android.

. Pengujian performansi jaringan internet dengan cara menggunakan pada

tempat yang berbeda, yaitu didalam rumah dan diluar rumah. Pada pengujian
didalam" rumah didapatkan delay sebesar 2,4 ms, throughput sebesar
3795kbps, dan packet loss sebsar 0% dan pada pengujian diluar rumah
didapatkan delay sebesar24:ms; throughput sebesar.249kbps, dan packet loss
sebesar 0%. Berdasarkan pengujian QoS tersebut, pada saat didalam rumah
sangat cocok untuk melakukan pemantauan kualitas air dan pemberi pakan
ikan koi, karena memiliki delay yang kecil, throughput yang besar untuk
kecepatan pengiriman data, dan tidak terdapat packet loss yang artinya tidak

ada data yang hilang.
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" 52 Saran

Diharapkan dari hasil pembuatan tugas akhir ini dapat dikembangkan lebih

lanjut terkait sensor yang digunakan, adanya pengembangan sistem menjadi lebih
kompleks seperti pembuatan sistem menjadi skala yang lebih besar pada kolam
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L-3 Skematik Rangkaian Sistem Mikrokontroler
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L-4 Tampak Depan dan Tampak Belakang Casing
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Product Overview

The Arduino Uno is a microconyoller board based on the ATmegad2® (gataghest) # has 14 digtal
Inputioutput pins (of which & can be used as PWM outputs). 6 analog inputs, a 16 MMz crystal oscilator, 2
US8 connecton, @ power jack, an ICSP header, and a reset button. & contains evenything needed (o
support the microcontroler; simply connect it 0 3 compuser with 3 USB catle or powe it wi 3 AC-o.0C
acapter or battery o get started. The Uno dffers from all preceding boasds in #at it does rof use the FTDI
USB o-sevial drver chip. instead. it features the Atmega8U2 programmed a5 3 USB-to-senal converter.

“Uno" means one in itatan and is named % mark e of Arduna 1.0. The Uno and version

1.0 wil be the reference versions of Arduno, maving forward. The Una is the latest in a senes of USB
Arduino boaeds, and the reference no platform; for a compar previous versons.

see the incdex of Arduing boocs.

Ts"pd‘euﬁ'-“m Page 2
b&"mﬁﬂﬁm"m Basic Tutorials Page 6
Eibns Page 7
e Page 7

[F] RS s AL

L-6 Datasheet Arduino Uno

Summar

Microcontrolier ATmega28
Operating Votiage Y
Input Viokage (recomeended) 7-12V
inpust Vokage (imits) s20v
Digital VO Pins 14 (of which 6 pravide PWM output)
Analog Input Pins [
£C Current per VO Py 40 mA
OC Cusrent for 3.3V Pin 50 mA
Fiash N ﬁsa!:ﬂmOSKEumby
SRAM 28
EEPROM K8
Clock Speed 16 Mz

the board

The Arduino Uno can be pawered via the USH connecion or wilh an exismal power supgly. The pows:
source is selecied ausomaticaly

Extermal {non-USE) power can come either from an AC-40-DC adapier (wal-wart) or basery. The adapier
can ugging 2 2.1 plug i board= power jack. Leads from 2

baiery can the Gad and ofthe

The board can operate on an exemal supply of € 10 20 voits. If suppled wit less than 7V, hawever, the 5V
pin may supely less han five vois and the board may be unstable, If using mare S1an 12V. the vokage
reguiator may averheat and damage the board. The recommendsd range is 710 12 valts.

The power pins are as falows:

* VIN. The input voltage 1o the Arking board when ifs using an extermal pwes source (as opposed 1
£ vols from the USE cson or civer requiaied power source|. You can supply voltage theough
this pe, ar, i supplying vcliage via the powe! jack, access i heough this pin.

4 BV The mpuated cower sunply used I power the miocontroller and other companerts o the
board. This can come ether from VIN via an an-board regulator, or be suppied by USE or anaer
requiated 5V supoly.

+ W3A 33 voit supply

+  GND. Ground pins.

Memory

The fsmegatas nas 32 K8 of flasn for stonng code (of which 0.5 KB is used far e bootioadery; it
o sl 3 B of SFAM v 1 KB e EEPRIA {wiuch can b 1 ane it i the EEEETN o

Input and Qutput

Each of the 14 digial pins on the Uno can be used as an ingut or outpat, Lsing pinkicce(). dgitalVite() and

funcicrs. They operate at 6 vais. Each pin can provide o receive 3 maximum of 40 mA and
125 an Fremal pulup ressioe (disconected by defaut) of 20-50 KONMS. In acdtion, some pins have
speciaized funccrs:

craw is 50 mi.

onbioard reguiator. b

= Seriak: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (Tx) TTL serial data. TThese pins an:
connected 1o the comesponding pins of e ATmegagila2 USS-to-TTL Senal chip .

+  Extornal Intorrupts: 2 and 3. These pins can be canfigured fo trigger an intermupt on a low vake, 3
nsing or faling edge, o a change in vakue. See the FEACINIErLY | function for details.

+ PWM: 3,6,6,9, 10, and 11 Provide 8.1t PWM output with the analogiirie!) function.

SPE 10 (55], 11 (MOSI|, 12 (MIS0), 13 (SCK). These pins P1 communication, which,

although provided by the underying hardware, is not. inchuded in the Ardking language.

= LED: 43. There is a buitin LEC comnected to digital pin 13, When the pin is HIGH value, the LED is
on, when e pin is LOW, s of.

E RS ~adiospases RADIONICS A

The Uno has & anaiog inpuss, each of which provide 10 bits of resakion (Le. 1024 dferent vaies). By
dedaul ey measure from ground to & voits, though & it possile s change e upper enc of their range
usng the AREF pn and me analgRsierEoce() funcion Addmionaly, some pins have specalized
funchonality:

= PC:4(SDA) and & (ECL). Suppost 'C (TWI} cammunication using Sve Yiire lbrary.
There are a couple of afher pins on the baant:
+  AREF. Reference voitage for e anaiog inputs. Uised win

aLacgHzieRrer)
+  Resat. Bring this line LOW % reset e microcontraller. Typically used o acd 2 reset buttn to
shiekis which block the ane on the baard

See also the Mapang between Arduing pins and Aimegad2s ports.

Communication

The Arckiing Uina has a numier of facilities for cammunicating with a compuser, another Ardkina, or ather

e ATmegai2s TTL (8] serial which is aailable or,
digtal pins @ () and 1 (TX). An & the over USE
and appears Ilavmimmmﬂhmmh! wnn.ler The 'BUZ muulh!mmusﬂ
0N drivers, and no extemal o ‘o Windows, an * i il i required

The Archina serial ’ e sent to and from the
#Arouing board. The RX ana T LEDS on the board wil lasn when 024 is being ransmited via the USE: 0.
senal chip and USE connection to the compaer {but not for serial communication on ping 8 and 1)

A for serial

an any af the Lina's dighal pins,

The ATmegat2# abso support 126 (TWI) and 8P communication. The Arding solftware includes a Wi
libeary to simpify use of the 12C bus: see the documentation for details. To use the SPI communication,
please see e Almegad2s datashest.

Programming

The Arduna Lina can be programmed with the Ariina sofware (dounioad). Select “Arduine Uno w!
ATmegai2s" froem the Tools > Board menu (according o the microcantralier on your board). For details,
see the mismrce and horials

The ATmegai2 on fhe Arkina Uno comes prebumed with a baotinader that llows you io upload new code
o it wilhout the use of an exiemal hamware programmer. It comemnicaes using the orgnal STHADD
pratacal  heacer flcs).

ou can also e baatiaader and program e micracorgmiler through the ICSP (In-Circuit Serial
Programming) header; see Sz nsrucions for details.

The ATmegaéii2 Srmware source coce is avaitable . The ATmegadli2 s icaded with 2 DFU boctioacer,
bich can he acised by connecting he soder famper an he kack: o he baard inear the map of sy} and
then resetting the BUZ. You can then use Amels FLIP saftees (Windaws) or Mac

05 X and Linux) o koad a new fimmweare. Or you can use the ISP header it e programmer
{averwriing the DFU boofcader).

E] RS  ~radiospares RADIONICS _ﬁz
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ESPR266 502.11bgn Sman Device @ SRR B RHE

Espressif Systems

1 Introduction

Expressif Systems” Sman Connectivity Platform (E
mabile platform designers, provides unsurpassed sbility to emabed Wi-Fi n].mwm cther

P} of high performance wircless SOCs, for

systeems, ai the lawest cost with the greatest fuctionality.

L

4l Espressif Systems Oct 2,203

L-7 Datasheet ESP8266

ESPB266 S02.1 Ibgn Smart Device @ Hdls B R
Espressif Systems

2 Technology Overview

ESPR266 offers 2 complete and self-contained Wi-Fi netwarking solution, allowing it to cither
hast the application or tn affload all Wi-Fi networking fupctions from another applisation

peocessor.
When ESPB266 hosts the applicatian. and when it is the only application %
cta

vice
itis able to boot up dircstly from an external fash. b has imegrated e e
perfarmance of the system in such andto (fhe e -
Abemately, sexving us 3 Wi-Fi sdapter, wireless imermer ffess can Bhgalded 1o any

microcontroller-based design with simple comnectivi JART ifiterface or the CPU

A bridge imerface.

ESPB266 an-board processing and stom,
and other applicatsan specific

minimal laading during numtime. ‘qw
-~
"

s alldy ¥ to be integrated with the sensors

M
Y up-rant and

e of cn-chip inbegration, which includes the

antenna switch bakun,

it circuitry, and
odle, s designed to sccupy minimal PCI ares

the entire solution, inclaghing

clude fast sleepiwake comtext switching for energy-
dio biasing for law-pawer operation, advance signal processing, and

-existence features for common cellular, Bluetooth, DDR. LVDS,

5|Pa Espressif Systems Oct 2,20

ESPK266 $02.1 1bgn Smart Device @ SRR B R
Espressif Systems

3 Features

802,11 big/n pratocal
Wi-Fi Direct (P2P), saft- AP
Integrated TCP/IP protocol stack

Integrated TR switch, bakun, LNA, power amplifier and matching o
Tntegrated P11 _regmianars, and posser managemens imits
+19.5dm cutput power in $02.11h mode &

Integrated temperature sensor

*  Supports antenna diversity

Power down leakage current of < 10uA.

Integrated low power 32-bit CPU could e used a¥pplication processar
SDHO 2.0, SPL UART
STHC, 141 MIMO, 251 MIMQ

AMPDU & A-MSDU a

Wake up and trarsmi

Standby power o <

W Espressif Syseems Oct 2,203

BP0 A Thge St Dericn :Lfﬁ?,f.tf

6 [ESP8266 Applications

= Smart pawer plugs
Home asomation

Mesh netwark

Industrial wireless control

Baby monitors
= IP Cameras
= Sensar networks

= Wearable electromics

i lacation-aware devices

o Espressif Systems Oct 20
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DS18B20

=' DALLAS o%rammable Resolution

SEMICONDUCTOR 1-Wire" Digital Thermometer

b

m

FEATURES

* Unique 1-Wice intesface requies only one
port pin for communication

* Multidrop capat ifies distibuted

temperature sensing applications

Requires 0o external components

Can be powered from data line. Power supply

range is 3.0V 1o 5.5V

Zera standby parwer required

Measures femperatures from

PIN ASSIGNMENT

BOTTOM VIEW

DSI8B20 To-02
Package

it is -67°F 10

5°C aceuracy from -10°C o +85°C
Themmometer resolntion is programmable
from 9 to 12 bits

Converts | 2-bit temperature 1o digital word in
0 ms (max. b

User-definable, nanvolatile temperature alarm
schimgs DS|8B20Z
Alarm search command identifies and 8<Pin SOIC {150 maly

addresses devices whose lemperature is
outsie of programumed Limits (temperature PIN DESCRIPTION
alarm condition) GND - Ground

= Applications melude thermostatie controls, DO - Dot InOul
industria] systems, consumer products Vip - Power Supply Voliage
thermometers, or any thermally sensitive NC - No Conneet
system

DESCRIPTION

The DSISB2 Digital Thermometes provides § to 12-bit (configurable) temperature: readings which
indicate the temperature of the device.

Information is sent o' from the DS1SB20 over a 1-Wire mterface, so that only one wire (and ground)
nesds 10 be connected from a central microprocessor to n DS1SBI0, Power for reading, writing, and
performing temperature comversions can be derived from the data line itself with o need for an external
ponwer source.

n exist on the
Applications

Because each DS18B20 confains a vmque silicon senal number, multiple DS [8B20s
Wire bus. )| i et pla
eratures

1 controls, sensing ler
and process monitoring and control

equipment or machinery

tof2 as400

L-8 Datasheet Sensor Suhu

DS1EB20

DETAILED PIN DESCRIPTION Table 1

N’I\ SOI( '[002 SYMBOL | DESCRIPTION

I | GND | Ground

4 2 D | Data Input/Output pin. For |-Wire operation Open

drain. (Sec “Pamsite Powsr” section.)

3 E) Voo Optienal Vg pin. See “Parasite Power” section for
details of conpection. Voo must be grounded for
aperalion in parasite power mode,

at specified in this table are not to be connecte

DS[8B207 (8-pin SOIC): All pi

OVERVIEW

ck diagram of Figuse 1 shows the major components of the DSIEE20,
aits: 1) 64-bit Lasered ROM,
4) & configuration regaster. power from the 1-Wire
commmunication line by storing energy on an intemal capecitor during perinds of time when the signal
is high and continues to operate off this power source during the low times of the 1-Wire li
retuens high to replenish the parasite (eapacitor) supply. As an aliemative, the DISI8R20
2l 3 volt - 5.5 volt supply

The DS18B20 has four
temperanise alar

fo the DSIEB20 is via @ |-Wire por. With the 1-Wire port, the memory and conrol
I ot be available before the ROM functien protocol has been established. The master niust
ive ROM flneti ds: 1) Read ROM, 2) M ROM, 3) Search ROM, 4)
Skip| Ru\! or 5) Alarm Search. These commands operate on the 64-bit lasered ROM portion of each

ter 3 ROM fusnction sequeace has

rol functions are aceessible and the nuaster may then

One eontrol function comemand instruets the DS 18B20 1o perforn 8 tempessture measusement. The result
of this measurement will be plced in the DS 18B20's scratch-pad me: and may be read by issuing a
‘memory function coramand which eads the coateas of e scratchpad memory. The tempersture alarm
triggers TH and TL consist of | byte EEPROM eacl IF the alam search command is not agplied to the
DS 1BB20, these registers may be used as general purpose user memery. The seratchpad m eontains
guration byte fo. set the desired resolution of the temperarure to

and the configuration byte is done using a memory functi end Re
heough the seratchpad. AU dat i read and writen least sigaificant bis s,

DSR2

DS18B20 BLOCK DIAGRAM Figure 1

INTERNAL Vo

[FORATCHRAD) HIGH TEMPERATURE
TRIGGER, TH

LOW TEMPERATURE
TRIREFR TI

&-BIT CAC
GENERATOR

PARASITE POWER
Th

hlock dn n (Fuum 1y \hu\n the pm:n ite-

powered circuitry. This eircuitry “steals” power

and voltage requirsments are met (see the section titled - st T tages o
pasasite power are twofokd: 1) by parasiting off this pin. 10 local power source is ceded for remo
seasing of temperature, and 2) the ROM may be read in abseace of normal power.

e for the DS18B20 10 be able 1o perform accurate temperature conversions, sullicient power must
be provided over the DK line when a ter ing place. Since (he operating current
of the DS18R20 i up o 1.5 mA, the TKD line will ot have sufficient drive due to the 3k pullup resistor
2 1o convert

A

cyele. The firstis 1o provide a strong pullup whenever temperInse cONVersinis o copies
o the E* memory are taking place. This may be accomplished by using a MOSFET o pull the D line
irectly to the power supply as shown in Figure 2, The DA line must be switched over to the strong pull
up within 10 =5 maximum after issuing any protocol that invelves copying 1o the E* memary or initiates
temperature conversions. When using the parasite power mode, the Vop pin sust be tied to geound

Another methiod of supplying current to the DSISB20 is through the use of an external power supply tied

10 the Von pin, as shown in Figure 3, The advantage to this 15 that the strong pullup is not required on the

D) line, and the bus master nesd not be tied up bolding that line high during temperature conversions.

data traffic on the 1-Wite bus during the conversion time. In addition, any mumbsr of

w be placed on the 1-Wire b they all wse extemal power, they may all

[tennm) v issuing the Skip ROM command and then issuing the

Convert T comimand, Note thal as Jong as the extemal power supply is active, the GNT) pin may not be
floating

The use of parasite power is 1ot recommended above 100°C, since it may not be able to sustain
communications given the higher leakage cuments the DS1SB20 exhibits at these temperatures. For
applications in which such temperatures are likely, it is strongly recommended that Vg, be applied to the
DS18B20.

DS1SB

For situations where the bus master docs not know whether the DSISB20s on the bus are
powered of supplied with extemal Vo, a provision is made in the DSISB20 o signal the power supply
scheme used. The bus master can determine if any DSISB20s are on the bus which require the strong
pullup by sending a Skip ROM protocol, then issuing the read power supply command. Afer this
command is issued, the master then issues read time slots. The DSISB20 will send back 0" on the
1-Wire bus if it is parasite powered; it will send back a =17 if it is powered from the Voo pin. I the
master receives 3 “0,” it knows that it must supply the strong pullup on the DQ line during temperature
conversions. See “Memory Command Functions™ section for more detail on this command protocol.

STRONG PULLUP FOR SUPPLYING DS18B20 DURING TEMPERATURE
CONVERSION Figure 2

0518820

,

an

USING Vop TO SUPPLY TEMPERATURE CONVERSION CURRENT Figure 3

TO OTHER
DS18B20 1-NIRE
DEVICES

V- 55V

O EXTERNAL
43V - 455Y

4o27
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PH meter(SKU: SEN0161)

Anslog pH Meter Kit SKU: SEND161

Angiog pH Meter Kit SKU: SEN0169

Contents

L-9 Datasheet Sensor pH

Introduction

Need to measure waler qualily Snd sther parameters bul haver't got Sny low cost pH meter? Find it
ifficull ko use with Arduine? Here comes an anslog pH meter, specially designed for Arduing
controllers and has buill-in simple, convensant and practical connection and leatures. It has an LED
which works as the Power Indicatar, a BN connector and P2 0 sensor infesface You can just
connect the pH sensor with BNG connector, and plug the PH2.0 inferface inio any ansiog ingut on
Arduing controller 10 read pH value easily.

Specification

SEND161 dimension

Module Power. 5.00V
Circuit Board Size: 43mmn32mm
pH Measuring Range: 0-14
Measuring Temperalure: 0-60 °C
Acowracy. + 0.99H (25 °C)
Respanse Time: < min

pH Sensor with BNC Conneslor
PH20 ntertace { 3 fool palch )
Gain Adjusiment Patenliometes
Power Ingiealor LED

Precautions
Before and sfier use of he pH electiode every time, you nesd 1o use (purewater lo clean i
The electrode plug shousd be kept ciean and dy in case of shon s,

Preservation: Elechode reference preservalion schlion

the 3N KCL sohtian.

Measurement should be sveided staggered pollulion between sohilions, 56 s nal 1o affect the
securacy of measuiement

Electroie blub or sand eore is defid which will make PTS decine, slow response. So, it should be
based on the charsclesistics of the pollutant, sdapied io ihe cleaning seiution, the lectrode
performance recovery.

+ Electrode when in use. the ceramic sand core and iquid oullet rubber ring should be femoved, in
orter 10 make 3l bridge sokution to maintain a certain velocity

NOTE: Differences between the probes, SEND161 and SEN0169

Long-fiting Ope €. you can

Wisterproof

Strongly Acid and Alkal: SE

pH Electrode Characteristics

The output of pH efectrode is Milivolts, and the pH value of the retationship is shown as Sollows
(25%)

VoLTaG (mv) o value
1412 000
354,96 100
580 200
23664 300
17748 (200
1832 500
5936 600
0.00 7.00

Usage

Connecting Diagram

NOTE

Politeknik Negeri Jakarta
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Turbidity sensor SKU: SEN0189

L-10 Datasheet Sensor Turbidity

Specification

Operating Votage: 5V DC
Operating Current: 40mA (MAX)
Response Time : <500ms

Insulation Resistance: 100M {Min)

Qutput Method
Analog output 0-4.5V
Digital Output: HighLow &
potentiometer)
Operating Tempersture. 5°C
Storage Temperature
Weight 30g

Adapler Dimensions: 31

Connection Diagram

sgnal (you can adjust the threshold value by adjusting the

"28mm"10mam/1 Sinches *1.tinches"D.dinches

-
Contents
.

Introduction

uebicly sensor detects waler quality by measuring the turbidity. It uses light to etect LI———

ded particies in water by m fght transmittance and scatiéring rate, which
changes with the amount of i nded sobds (TSS) in water. As the TTS increases, the iquid
u el increases
s are used lo messure waler qualiy in rivers and streams, wastewater and efivent
ol instrumentation for setting ponds, sediment transport research an
ts
s sensor provides analog and digital signal output modes. The threshoid is adjustable when in

Sgital signal mode. You can select the mode according 1o your MCU

Interface Description:

“DIA" Outpul Signal Switeh
*A": Analog Signal Output, the oudgul vaiue wil decrsase when In liguids with & high turbiity
"D Digital Signal Gutput, high and low levels, which can be agusted by he fireshold

[N

adjusling the hreshoid
polenliometer in digital si

Examples

Here are two examples
1 uses Analog oulput mode
2 uses Digial oulpul mode

Exar

Example 1

Example 2

output 4.1,

rence chart for the mapping from the output valtage o the NTU according to
ure. &.g. If you leave the sensor in the pure waler, that is NTU < 05, it shouid
).3V" when lemperature is 10~50°C

_—
S ———
s,
i
L

charsctesistic curve Voltage

Note. |

Temperature

o By DFRabet © 2008-2017
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L-11 Datasheet Motor Servo

VANWIVE
RERELY
HINMILNOd

MG996R High Torque
Metal Gear Dual Ball Bearing Servo

Q
[d
g = R
: P—
o] Q |
o ) | 5
f— =3 el 9
E. o = <
= .o | £
o r S =
o e
— =
(1)
= i
=
=
=
[}
Q 20 |
[}
=
— This High-Torque MG996R Digital Servo features metal gearing resulting in extra high 10kg
() stalling torque in a tiny package. The MG996R is essentially an upgraded version of the
=~ famous MG995 servo, and features upgraded shock-proofing and a redesigned PCB and IC
2 control system that make it much more accurate than its predecessor. The gearing and motor
g have also been upgraded to improve dead bandwith and centering. The unit comes complete

with 30cm wire and 3 pin 'S' type female header connector that fits most receivers, including
Futaba, JR. GWS, Cirrus. Blue Bird. Blue Arrow. Corona, Berg. Spektrum and Hitec.

This high-torque standard servo can rotate approximately 120 degrees (60 in each direction).
You can use any servo code, hardware or library to control these servos, so it's great for
beginners who want to make stuff move without building a motor controller with feedback &
gear box, especially since it will fit in small places. The MG996R Metal Gear Servo also
comes with a selection of arms and hardware to get you set up nice and fast!

epeyer pabaN yiwjRi|od yijiw eydid yeH O

Specifications

Weight: 55 g

Dimension: 40.7 x 19.7 x 42.9 mm approx.

Stall torque: 9.4 kgf-em (4.8 V), 11 kgfem (6 V)
Operating speed: 0.17 s/60° (4.8 V), 0.14 $/60° (6 V)

Operating voltage: 48V a 7.2V

Running Current 500 mA — 900 mA (6Y)

Stall Current 2.5 A (6Y)

Dead band width: 5 ps

Stable and shock proof double ball bearing design
Temperature range: 0 °C — 55 °C

ejie)jer 3B yiuyalijod 1efem buek uebunuada)y ueyibniaw yepn uedipnbuad 'q
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() +
Vcc=Red (+)
Ground=Brown (-) —

PWM=0range

Duty Cycle

=

48Vto72Vi
Power
and Signal

undede ynjuaq wejep 1ui sijn} eA1ey yninjas neje ueibeqas yelueqiadwaw uep ueywnwnbuaw buese|iq °z
Jaquins ueyingakusw uep ueywnjuesusw edue) 1ul sijn} eAiey yninjas neje ueibeqas diynbuaw Huese(iqg L

20 ms (50 Hz)
PWM Period
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DS3231

General Description
The DEI is 2 low-cost, eviremely acourate €
reaisme clock (RIC) wih an inteqrased tempesahse.
eompensated crysial oscilabr (TCXD) and cystal
‘The dewice incorporates 3 batery inpus, and mntaing
acraie Smekseping when main pewer 1o the device
is iniempiec. The mmegration of the crysal resonaior
ehances the longsT acouracy of the cevice s wed
25 reduces the pece pert court in 3 manufaciusing ine.
The DS331 is avakeble i commercial and induskial
temperaure ranges, and is ofiered in @ 16.pn, 300.ml
50 package:

The RTC maintans seconds, minuies, hours, day, date,
manih, 3nd year information. The daie af the end o the
montn = autmaticay agusied fx monins wih fewer
man 31 days. inducing coeecsons for leap year. The
clock operaies in ciher the 24-hour or 12-hour fomat
with an AM/PM indicatce. Twe programmabie tene-of-day
o and @ peogrammable suarTwave ol are
provided. Address and data e tansfered sesly
#wough an 26 bideectiral bus.

A precisicn temperature.compensaed woitage reference
a1 eomparator orot monitors the watus of Vgg %
detect power falures, 10 proside 3 reset oupes, 3

cttoraly, me FST o is mankred 2 3 pushtu
input for generaing a F reset

Typical Operating Circuit

RTC/TCXOICrystal

Benefits and Features
» Highly Aczurate RTE Completely Marages Al

“Year, with Leap: Year Compensation Vald Up to 2100
ccuracy £200m fom 0°C 1o +40°C
Accuracy £3 Spom from 40°C 1o +85°C
Digtal Termp Sensar Output: +3'C Accuracy
g b Aging Vi
Ouput Fushintion Reset Debounce Ingut
Two Time-of-Dey Alarms
+ Programmable Square Wave Output Signal
o Simple Serial inkerface Cornecs fo Mast
Mirocentraliers
« Fast [400kHz) 2E Inferface
+ Batiery-Backup input for Comfinucus Tenekeeping
. Operation Exierds Gatiery Backup

Fun Time
+ 3.3V Operation
+ Cperaing Temperatre Ranges: Commercial
{0°C 1o +70°C) and Incustrial (40°C 1o +85°C)
* Underwriters Laboratories® (UL) Recognized
Applications
* Servers

« Utiity Power Meters
o Telematis . aes

p——

e g

L-12 Datasheet Modul RTC

D83231

Absolute Maximum Ratings
Vlage R on ATy i RN 5 Graand. 3V 460V
o Anien! Thamal Resaanas 8 ) N 173G
to-Case Thermal Fesistance (8 c) (o 1)_.23°CW

Extremely Accurate [2C-Integrated
RTCTCXO/Crystal

Lesd Tamparaairs (siderng, 103} ...
Soldeing Tamporat.rs fraw, 2 Smes ma :
508 i HAPTENg. PCE Layet, 203 ASSMOl 362800}

Coe
CuamT
i ssnstT .
el sl
[T—
=5
Recommended Operating Conditions
[T = Tyapy 10 Tyga, inbeas otherwise noed ) {Hotes 2, 3)
FARAMETER SVBGL CoRTENG Wl TP WA | TS
er 23 w3 s | v
Suppy \onage Vinir 7330 55 | W
oTx Vorr
4c 4 Input SO, 5CL v v
Logic 1 p n . %
Logicd npui SOA. SCL Vi FEY edx |

ver:

Electrical Characteristics
Ve = 23V 055, Vee
BV, Vigar = 20V, a0 T,

Acitve Bupely (see Table 1), Ty = Ty 10 Tyauy, unkess oiherwse nolod ) (Typical vakes are 38 Ve =
25°C, unieas oherwise noted ) (otes 2, 3)

ot 5)

FrANETER SvwEoL owpmons T e
| Actue Sucply Currert loca  |Motss 4,5 3:

[ —— [
Sty Supply Cument o fotpat o, S0 st ot

Temperature Conversion Cuent |l

B b inactree. 320
sutps cn, SO snput o1

Power-Fail vokage e 245 2575 270
Lot Ol 3, WSO [, [ s o
Logied Ouput RET W | stma oa v
i e Outpt Laakage Cumont 1164z, P N
e e 4 e etk o i o Lo [|Culthighmpesance 1 a 1 A
inpul Learage SCL m ] S|
FET P 10 Leskage | high mpesance Moiee) 20 T T
. }‘;CN e curent [ % |
maxim —
ntegrated
[ —— Masin biegrsd | 2
D&3231 Extremely Accurate |2C-Integrated DS3z3 Extremely Accurate 12C-Integrated

Electrical Characteristics (continued)
Vet = 20V 1o S5V, Vee

RTC/TCXO/Crystal

Acivo Supely (5w Tabla 1), Ta = T 1 Tran, uniess oiherwise natsd | (Tygical vakes 0 2 Ver =

33, Vigay = 30V, 20d Ty, = +25°C, unlezs ofserwisa noted.} (Notes 2, 3

FARAMETER SVMBOL CONDMONS WK TP Wax | owis
Ouipa Fraquency o [V a0 ervg =3 2 [
Fraquency Stabily vs. - FopT = Y
Temperature (Canmerial oure J— e
. — Srtwart =5
raquercy - A g
Temperature ino.sa) Soue Lottt 2w
ETrE =Y
Froquency Siabily vi Volage | &RV 1 =
ST 7
Trim Rogster Frequency X a5t T
Sensiily per LS8 LSS |Specifedat e x pon
e B
Tempersh Temp_|Vcz =330 or Ve = 33 £} N
[ater retiow [ Fiest year 0
Cryatad Agng A oot prosuctontests [o90 pears =0 e

Elactrical Characteristics

(Ve = W, Viay = 23V 18 SV, T = Ty 10 Ty, UTIESS et ncsea ) (Note 2)

SVMEOL CONDIONS TE__Wax | Unme
ECRC=0,BesoW=0, |y =363V ]
|Actve Bamary Cumet B o 2 gooise o5y [Ty SRSV ] M
EOEC =0.8850020 |\ oy 0 o
Timekeering Batery Curont s [
WAy =55V 10 is
VAT 2363 575
Temperature Conwersion Curmert [
War =55V &0

Dot Fterion Current

o micsiTintagrated com

Wi egrated | 3

AC Electrical Characteristics
W = Vetn o Ve

RTCTCXOiCrystal

Ay O ViSaT = VAT My 10 VIATIMGAS. WEGAT > Vi Ta = T 10 Tuaa, unless charuise notad | (Note 2)

PARAMETER SvMECL CONDITION WN__ TP WX |unms
5L ook Fregquency Ty [ o E
[ 00
£ Free T Botwosn, STOP Fast moce 3
ar STRRT Conaitens e mode 7 -
Haid Time (Repeaied) START ast mooe 5
Candison picte 7) o o =
Low Perod of 50 Cook [ 1 i =
ast mace N
gh Parios of SCL Clock
o o4 | Endard mode 5 =
Fast moe T ]
Dt Hold Time (bedes 8, 9] T 5 = =
[ I, i -
—— e [ o -
Fise Tine o Bah S04 and 5L ast moce 20+ =0
sigeas (Note 11) " nicy [
Fat Time of Bath SDA and 5CL . ast mooe 20+ EZ [
signais (Note 11) " uica )
ast mace [
Getup Time for STOF Canion | teusie ¥ =
Capacien Load tr Each Bus |Noem v | -
Line
BOA BCL Gy 0 "
Pusa Wit of Sphea That s | w -
Be Supcressed by the Input Filer ’
Pere 0 ms
Reset Actvs Time: ar =0 s
(Dot Eicp Fiag (DGF) Doty | s | ote 12 00 s
Tomperature Comersion Tme | teomey w0 | me
Power-Switch Characteristics
M= Tuamt i T
PARAMETER EVMEOL CONDITIONS Wi TP WX | UNTE
Ve Fal Tt Vs 10
e P teer £ =
e ny
Ve Rica e, Vprpuny B
. " o =
e sy hec
FRecamny at Powsrp [T [T m0 w0 | m
[R————— Masin biogeitas | +
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L-13 Sketch Pemrograman Arduino IDE (UNO)

#include <SoftwareSerial.h>
SoftwareSerial linkSerial (10, 11);

#include <ArduinoJson.h>

#include <OneWire.h>
#include <DallasTemperature.h>

exdid yeH

#define ONE_WIRE BUS 2
OneWire oneWire (ONE WIRE BUS);
DallasTemperature dsl1l8b20 (&on

#define phPin A0
Analog Input O

#define Offset 0
#define LED 1

#define p '

#define es of col tion

i tore a a value of the sensor
i rayIndex = 0;

#1i ude "RTClib.t
33231 rtc;

daysOfThellee
esday", "Thu

//de

iation compensate

1IN} eA1e)] ynunjas neje ueibeqas diynbusw buelejiqg ‘L

POLITEKNIK
NEGERI
sy it JAKARTA

if (!

Serial.flus
abort () ;

}

if (rtc.lostPower ()
Serial.println ("RTC lost power, let's set the time!");
rtc.adjust (DateTime (F( DATE ), F( TIME )));

}

laquins ue)pnqakuaw uep ue)jwnjuesusw edue)

}

void loop () {
static uint8 t flag = 0;
static uint32 t millisSensor, timeSensor = 500;

if (linkSerial.available() > 0 && flag == 0) {

String incomingString = linkSerial.readStringUntil ('\n");
//Serial.print ("I received: ");

Politeknik Negeri Jakarta
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L-13 Sketch Pemrograman Arduino IDE (UNO)

//Serial.println(incomingString) ;

if (incomingString == "*b0#") {
myservo.write (0) ;

Serial.println ("SERVO TERTUTUP") ;
Serial.println();
delay (10);

} else if (incomingString == "*b1l#") {
myservo.write (90) ;
Serial.println ("SERVO TERBUKA"
Serial.println();
delay (10);

}

if (millis ()
//detek
ds18b20

sSensor >= 500

es();
pCByI

")

.print (suhu) ;
al.print ((char)l
al.println("C"

erial.printlr

;//shows

IV

/deteksi keke
nt turbvVal =
loat turbVolt
reading (wk
i .print (
.print (t
.print(
.printlr e

232 POLITEKNIK
NEGERI
A JAKARTA

static fl cHValue,
if (millics - samplingTime > samplingInterval)

{

’

//dete

phVo ;

pHArray [pHZ
if (pHArrayIndex = 0;
phVolt = avergearray (pHArray, ArraylLenth) * 5.0 / 1024;
pHValue = 3.5 * phVolt + Offset;
samplingTime = millis();
t
if (millis() - printTime > printInterval) //every 800
milliseconds, print a numerical, convert the state of the LED
indicator
{
Serial.print ("pH voltage: ");
Serial.print (phVolt, 2);
Serial.print (" pH value: ");
Serial.println (pHValue, 2);

Politeknik Negeri Jakarta
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L-13 Sketch Pemrograman Arduino IDE (UNO)

digitalWrite (LED, digitalRead (LED) ~ 1);
Serial.println();
printTime = millis();

}

//baca waktu
DateTime now = rtc.now();
int jam = now.hour();

int menit = now.minute();
int detik = now.second();
//Date Only
String tanggal =
String (now.timestamp (
//Serial.print

String (now. : :TIMES
. ( )
.print (now. mont \
S .print L0

('
(
(!
.print (
.print (
.print (¢
(
(
(
(
(

e::TIMESTAMP DATE)) ;

.print
.prlnt

I
I
.print (r

.printlr
.print (

5% POLITEKNIK
NEGERI
JAKARTA

—

Serial.p
delay (1000
} else if (jam ==
flag = 1;
myservo.write (45);
Serial.println ("SERVO TERBUKA") ;

delay (1000) ;
} else {
flag = 0;

}
//create the JSON document
StaticJsonDocument<200> doc;

doc["tanggal"] = tanggal;
doc["waktu"] = waktu;
doc["temp"] = suhu;

Politeknik Negeri Jakarta



[ ECEL]
HINMILIOd

(| A

viuwvive A\

eydi) yeH

ejieser HaBN YiwysHod wizi eduey

1|} eA1e)] ynunjas neje ueibeqas yelueqiadwaw uep ueywnwnbusw buese|iq ‘'z
ejie)er 1963 yiuwyalijod 1efem buek uebunuaday) ueyibniaw yepn uedipnbuad °q

*yejesew njens uenefuyn neje )i uesijnuad ‘ueiode| uesinuad ‘yejwj efiey uesijnuad ‘ uenipuad ‘ueyipipuad uebupuada)] ynjun efuey uediynbuad ‘e
1IN} eA1e)] ynunjas neje ueibeqas diynbusw buelejiqg ‘L

undede jyn3juaq wejep |
Jaquins uexpngakusw uep ue)wnjuedusaw eduey

L-13 Sketch Pemrograman Arduino IDE (UNO)

doc ["turb"] = turbClass;
doc["ph"] = pHValue;

//send the JSON document over the "link" serial port
serializeJson (doc, Serial);

serializeJdson (doc, linkSerial);

Serial.println();

Serial.println ("

//delay (500) ;
}
}

double avergearr: int number)
int 1i;

int max,
double a

* arr,

mber fo he

al.println("Error
rn 0;

(number < 5)
or (1 = 0; 1
amount += a

POLITEKNIK
NEGERI
JAKARTA

}
}y//1if
}//for
avg = (double)amount / (number - 2);
Y/ /1€
return avg;

}

Politeknik Negeri Jakarta
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L-14 Sketch Pemrograman Arduino IDE (ESP)

#include <ArduinoJson.h>

#if defined (ESP32)

#include <WiFi.h>

#include <FirebaseESP32.h>
#elif defined (ESP8266)
#include <ESP8266HTTPClient.h>
#include <ESP8266WiFi.h>
#include <FirebaseESP8266.h>
#endif

//Provide the token generati
#include "addons/TokenHelpe
//Provide the RTDB pa
functions.

#include "addons

/* 1. Define
const cha

Define the F
ne DATABASE [
abaseName>.

USER_EMAT
USER_PASS

=y FOLITEKNIK
NEGERI
JAKARTA

FirebaseA
FirebaseCo

unsigned long
int count = 0;

void setup() {
Serial.begin (115200) ;

WiFi.begin(WIFI_SSID, WIFI_PASSWORD);
Serial.print ("Connecting to Wi-Fi");
while (WiFi.status() != WL _CONNECTED)
{

Serial.print(".");

delay (300) ;
}
Serial.println();
Serial.print ("Connected with IP: ");
Serial.println (WiFi.localIP());
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L-14 Sketch Pemrograman Arduino IDE (ESP)

Serial.println();

Serial.printf ("Firebase Client v%s\n\n",
FIREBASE_CL IENT_VERS ION) ;

/* Assign the api key (required) */
config.api key = API KEY;

/* Assign the user sign in credentia */
auth.user.email = USER EMAIL;
auth.user.password = USER

/* Assign the RTDB

config.database ATABASE URL;

ong running toke
s //see

\

e
Statu ack;

auth) ;

r use legacy et
irebase.begir = atabase

ic uint8 t
ic uint32 t

illis () -
Firebase.
(Firebase

gy POLITEKNIK

/Seria

¥ NEGERI
JAKARTA

ou = i
.print (outsStr);

} else {
Serial.println (fbdo.errorReason()) ;
}
}
millisBtn = millis{();

}

while (Serial.available()) {
StaticJsonDocument<200> doc;
DeserializationError err = deserializeJson (doc, Serial);
if (err == DeserializationError::0Kk)

{
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[ ECEL]
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const char* tanggal = doc["tanggal"];
const char* waktu = doc["waktu"];
float suhu = doc["temp"]:;
if (suhu > 30)
{
// Send Notification
kirimnotifikasi ("KOIKU NOTIFICATION", "Water temperature
is too high");
}
else 1f (suhu < 25)
{

exdid yeH

// Send Notifi
kirimnotifik
is too low");
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kirimnotifi
high");
}
else if (ph < 6)
{
// Send Notification
kirimnotifikasi ("KOIKU NOTIFICATION", "Water pH is too
low") ;

yx/
/*Serial.println(tanggal) ;

Serial.println (waktu);
Serial.println (suhu);
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L-14 Sketch Pemrograman Arduino IDE (ESP)

Serial.println (keruh);
Serial.println (ph);
Serial.println();*/

if (Firebase.ready())
{

Serial.printf ("Set tanggal... %s\n",
Firebase.setString (fbdo, "/tanggal", tanggal) ? "ok"
fbdo.errorReason() .c_str());

Serial.printf ("Set wakt
Firebase.setString (fbdo, "/
fbdo.errorReason () .c_str

Serial.printf ... %s\n",
"/temp", suhu) ? bdo.errorReason () .c_

'Set turb. \n", Firebase setStry
ok" : fbdo. errorR a .c_str());

1ntf " ... %s\ ase.setFloat (fbdc
eason ( \ \
Serial.print

Serial.print

exdid yeH

" /turb",

" /ph",

1IN} eA1e)] ynunjas neje ueibeqas diynbusw buelejiqg ‘L

while (Seric
Serial.rez

void i 1 fika g

POLITEKNIK
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// Mengirim dat

String Link;

Link =
"http://192.168.43.164/Notifikasi/kirimnotifikasi.php?judul=" +
judul + "&isi=" + isi;

JaqummuexuupMuauluepuaxunuue:wmnadue;

erver untuk trigger notification

// Eksekusi Link
HTTPClient http;
http.begin (Link) ;
// Methods GET
http.GET () ;
http.end () ;

delay (1000);
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L-15 Code Pemrograman Android

Activity 1 — Splash Screen

<?xml version="1.0" encoding="utf-8"?>
<androidx.constraintlayout.widget.ConstraintLayout
xmlns:android="http://schemas.android.com/apk/res/android"
xmlns:app="http://schemas.android.com/apk/res-auto"
xmlns:tools="http://schemas.android.com/tools"
android:layout width="match parent"
android:layout height="match pare
tools:context=".SplashScreen"

w eydid yeH S

<View

android:id="@+i
android: idth="wrap_ content”
android: content"

i

android:i
android:
android:
android:
android:
android:
android:
android:
app:
app:
app:

POLITEKNIK
pEs R

e="bold"
onstraintBottom toBottomOf="@+id/view
O C F'nao oEndof="0 e i
app:layout co
app:layout constraintTop toTopO d+id/view"
app:layout constraintVertical bias="0.943" />

<TextView
android:id="@+id/textViewl8"
android:layout width="wrap content"
android:layout height="wrap content"
android:fontFamily="@font/paytone one"
android:text="JURUSAN TEKNIK ELEKTRO"
android:textColor="4#22369A"
android:textSize="15sp"
android:textStyle="bold"
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\

ECEL]
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VANYHYE

app:layout constraintBottom toBottomOf="@+id/view"
app:layout constraintEnd toEndOf="@+id/view"
app:layout constraintStart toStartOf="@+id/view"

android:
android:
android:
android:
android:

POH T ERMIN

o
N
-

i = E 'B app:layout constraintTop toTopOf="@+id/view"
g8 o o= g app:layout constraintVertical bias="0.909" />
S99 v oYY N 3 - -
Ps 8535 =
=3 3483 2 == <TextView
N [ Q Q _.."" : : " : : "

53 553 .. ~ android:id="@+id/textViewl?7

os B ES g android:layout width="wrap content"

=a 3 a8 = android:layout height="

23 o = g android:fontFamily= aytone

25 = @ = android: ('STUDI TELEKOMU

=% 3 3o 3. android:

oS RED = g

Q :_ e T ~ android:

g.g ?‘_ S - android: yle="bold"

53 o 8 3 : constraintBottom tt

Fo ¢ ) > _ End toE "@

§-§ 388 = -~ orizontal bia
0B ER Er’ c art toSta

T og ~ g - -

9 5 N app:layout con op toT f

=] Q > i - —

§ g 3 :s' app:layout constraintVertic bi

Te be [

8 335 !

gu = android: i id/textVie

;‘5 o android: 1z ap content"

N i

S o

o =

g

wn -,

88

s 2

Tz

T o

2 Q

s s

-,

€9

= X

o
-
o

Jaquins ueyingakuaw uep ueywnjuesuaw eduey
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app:layout constraintEnd toEndOf="@+id/view"
app:layout constraintHorizontal bias="0.496"
app:layout constraintStart toStartOf="@+id/view"
app:layout constraintTop toTopOf="@+id/view"
app:layout constraintVertical bias="0.742" />

<TextView
android:id="@+id/textViewld"
android:layout width="wrap content"
android:layout height="wrap content”
android:fontFamily="@font/paytone one"
android:text="NAOMI LISDA NEVITA B"

*yejesew njens uenefun neje ynj uesijnuad ‘ueiode] uesijnuad ‘yeiwj efiey uesijnuad ‘ uenipuad ‘ueyipipuad uebupuada)] ynjun efuey uediynbuad ‘e
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android:textColor="#22369A"
android:textSize="15sp"

android:textStyle="bold"

app:layout constraintBottom toBottomOf="@+id/view"
app:layout constraintEnd toEndOf="@+id/view"
app:layout constraintHorizontal bias="0.493"
app:layout constraintStart toStartOf="@+id/view"
app:layout constraintTop toTopOf="@+id/view"
app:layout constraintVertical _bias="0.708" />

w eydid yeH S

eydid yeH

<TextView
android:1i
android:
android:

epaeyer LaBaN NIUNA|od uizi eduey

:layout con
:layout constr
:layou on

app:layout
app:layout
:layout
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android:
android: fontFa y=""0fon
android:text="powered by :"
android:textColor="4#22369A"
android:textSize="10sp"
android:textStyle="bold"
app:layout constraintBottom toBottomOf="@+id/view"
app:layout constraintEnd toEndOf="@+id/view"
app:layout constraintHorizontal bias="0.498"
app:layout constraintStart toStartOf="@+id/view"
app:layout constraintTop toTopOf="@+id/view"
app:layout constraintVertical bias="0.561" />

<TextView
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L-15 Code Pemrograman Android

android:id="@+id/textView2"
android:layout width="wrap content"
android:layout height="wrap content"
android:fontFamily="@font/aclonica"
android:text="Pemantauan Kualitas Air"
android:textColor="#3F66B5"
android:textSize="15sp"
android:textStyle="bold"
app:layout constraintBottom
app:

app: -
app:layout const
app:layout con
app:

‘/>

d="@+1i View7"
1:layout wrap fele
:layout 'wrap_ ¢
:fontFa ont/a
:text="dan

tex nlor="4

android:
android: te
app:layout istraintBott oBottomQf="@+id/v 3
app:layout ~toEnd "Q /vi
app:layout i i '0
app:layout Df="2¢
app: layout ="@+

app:layout i i

tView
android:i

POLITEXNIK
NEGERI

t constraintTop toTopOf="@+id/view"
raintVertical bias="0.102" />

<TextView
android:id="@+id/textView9"
android:layout width="wrap content"
android:layout height="wrap content"
android:fontFamily="@font/press start 2p"
android:text="KOIKU"
android:textColor="#3F66B5"
android:textSize="25sp"
app:layout constraintBottom toBottomOf="@+id/view"
app:layout constraintEnd toEndOf="@+id/view"
app:layout constraintHorizontal bias="0.497"
app:layout constraintStart toStartOf="@+id/view"
app:layout constraintTop toTopOf="@+id/view"
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L-15 Code Pemrograman Android

app:layout constraintVertical bias="0.467" />

<ImageView
android:id="Q@+id/imageView2"
android:layout width="147dp"
android:layout height="143dp"
app:layout constraintBottom toBottomOf="@+id/view"
app:layout constraintEnd toEndOf="@+id/view"
app:layout constraintStart toSt tOf—"@+1d/v1ew"
app:
app:
app:

] . ut
;nstralntla et Cor
oid="http://s .androi

:app="http: //schemas andro

Activity 2 —
<?xml vers
<android
xmlns:

ndroid:layout
ools:context

android:ic
android:1la
android:1la
android:ba

FPOLITEKNIK
Ni:GERI
JAKARTA

<LinearLayo
android:
android:layout heig
android:background= "@drawable/kotakyaplp"
android:orientation="horizontal"
app:layout constraintBottom toBottomOf="@+id/view2"
app:layout constraintEnd toEndOf="parent"
app:layout constraintHeight percent=".10"
app:layout constraintStart toStartOf="parent"
app:layout constraintTop toTopOf="@+id/view2"
app:layout constraintVertical bias="0.635"
app:layout constraintWidth percent=".80">

<TextView
android:id="@+id/textView25"
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/LinearLayout

inearLayout

android:
android:
android:
android:
android:
android:
android:
android:
android:

android:

android.:

andro

android:1la
android:1la
android:Dba
android:o
:layout
:layout
:layout
:layout
: layout

android:
android:

android:
android:
android:

<TextView

android:
android:
android:

android

:layout margin="15dp"

L-15 Code Pemrograman Android

layout width="wrap content"
layout height="wrap content"
layout margin="15dp"
fontFamily="@font/aclonica"
padding="10dp"
paddingStart="10dp"
text="Turb A
textColor="#FFFFFE"
textSize="10sp"

text

e 1 7a="

r—"#FFF
a

ble/kotakvap

BOLITERNIK
NEGERE
JAKARTA

neilgr ="wWrap O S

Family="@font/aclonica"

text= "pH :
textColor="#FFFFFEF"
textSize="10sp"

textStyle="bold" />

id="@+id/phmeter"
layout width="wrap_ content"
layout height="wrap content"

:layout margin="15dp"
android:
android:

fontFamily="@font/aclonica"
padding="10dp"
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L-15 Code Pemrograman Android

android:paddingStart="10dp"
android:text="0"
android:textColor="#FFFFFF"

E android:textSize="10sp"

=~ android:textStyle="bold" />
o </LinearLayout>

T

&

= <LinearLayout

android:layout width="0dp"
android:layout height="0d

straintHeightipercent=".10"
~constraintStart toS tOf="parent"
Top toTopOf i
ertical bi
idth percer

d="@+id e

android:d
andro
andro
andro
andro
andro
andro
andro
andro
andro

1|n} eA1ey ynanjas neje ueibeqas diynbuaw Buese|iqg ‘L
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eX Olor=
:textSize="10sp"
Style="bold" />

Jaquins ueyingakuaw uep ueywnjuesuaw eduey

<TextView
android:id="Q@+id/temperatur2"
android:layout width="wrap content"
android:layout height="wrap content"
android:layout margin="15dp"
android:fontFamily="@font/aclonica"
android:padding="10dp"
android:paddingStart="10dp"
android:text="°C"
android:textColor="#FFFFFF"
android:textSize="10sp"
android:textStyle="bold" />

</LinearLayout>
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L-15 Code Pemrograman Android

<Button
android:id="@+id/button2"
android:layout width="150dp"
android:layout height="60dp"
android:backgroundTint="#3F51B5"
android: fontFamily="@font/aclonica"
android:text=" Off Koi's Feed "
android:textColor="#FFFFFF"
android: textslze—"losp"
app:layout constrai - C d+id/view2"
app:layout const
app:layout con .
app:layout aintStart toStartOf="@+id/vie
app: stralntTop to opOf—"@+1d/v1ew2"
as "0.852"

android:id="@+1 iew21"
! id:layout wi ="172dp
android:layo height="93dp

android: fq ont /b
android: te F
android: te
android:te
android:te
app: layout 3ot tom @+i
app:layout EndOf d/view2"
app:layout ontal bias="C 97"
app:layout d+id
:layout '@

POLITEKNIK
et e R
JAKARTA

ize="10sp
t constraintBottom toBottomOf="@+id/view2"

app:layout cons
app:layout constraintTop toTopOf—"@+1d/v1ew2"
app:layout constraintVertical bias="0.852"
tools:ignore="MissingConstraints" />

</androidx.constraintlayout.widget.ConstraintLayout>

Java 1 — Splash Screen
package com.example.koiku;

import android.content.Intent;
import android.os.Bundle;
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L-15 Code Pemrograman Android

import android.os.Handler;
import android.view.Window;
import androidx.appcompat.app.AppCompatActivity;

public class SplashScreen extends AppCompatActivity {
@Override

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstance

starth
y.class));
finish();

}

POLITEKNIK
El T NCGERI
EE\E UAKARTA

public class

//inisialis textview temperatur, phmeter, turbidity
private m

private

private TextView turbid

private Button button;
private Button button2;

//buat reference untuk firebase (koneksi server/host firebase)
private Firebase mRef ;
private Firebase mRefl ;
private Firebase mRef2 ;
private Firebase mRef3 ;

@QOverride

protected void onCreate (Bundle savedInstanceState) {
super.onCreate (savedInstanceState) ;
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L-15 Code Pemrograman Android

@)
i setContentView (R.layout.activity main);
!3‘ //membaca komponen temperatur, phmeter, turbidity
1:‘ (textview)
Sf temperatur = (TextView) findViewById(R.id.temperatur);
EE phmeter = (TextView)findViewById(R.id.phmeter);
_; turbidity = (TextView) findViewById(R.id.turbidity):;
=~ button = (Button)findvViewById(R.id.button);
g button2 = (Button)findViewById id.button2);
—
ﬁf‘ //buka koneksi ke hos
=
3, rtdb.firebaseio.com/te
£ rtdb.firebaseio.cém
- mRe£2 Siku-le306-default-
M rtdb.fireba
= ttps://koiku-1e306-default-
& rtdb.fi
E /proses untuk membaca seca
'Y mRef.addValueEventListene
@Oover
public

/

POLITEKNIK

NEGERI
JAKARTA

//proses untuk membaca secara realtime
mRef2.addValueEventListener (new ValueEventListener () {
@Override
public void onDataChange (DataSnapshot dataSnapshot) {
//mengambil nilai field dari temp, ph, turb
String turb = dataSnapshot.getValue (String.class);
//menampilkan pada komponen turbidity
turbidity.setText (turb);
}
@Override
public void onCancelled (FirebaseError firebaseError) ({
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L-15 Code Pemrograman Android

}
1)
//proses untuk merubah 0 menjadi 1
button.setOnClickListener (new View.OnClickListener () {

@Override

public void onClick(View v) {

mRef3.setValue (1) ;
}

1)

3 — MyService

ge com.examp

impo android.apr
import android.apr
android.ut
com.google
om.google
static com

2 POLITEXNIK
NEGERI

String body
remoteMessage.getNotification () .getBody () ;
Notification notification = null;
if (android.os.Build.VERSION.SDK INT >=
android.os.Build.VERSION CODES.O) {
notification = new Notification.Builder (this,
CHANNEL 1 ID).setSmallIcon(android.R.drawable.ic popup reminder)
.setContentTitle (title)
.setContentText (body)
Lbuild () ;
}
NotificationManager manager =
(NotificationManager)getSystemService (NOTIFICATION SERVICE);
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manager.notify (1002, notification);

}

if (remoteMessage.getData() .size()>0) {
Log.d (TAG, "onMessageReceived: Data:"
+remoteMessage.getData () .toString()) ;
}

exdid yeH

}

@Override
public void onDeletedMe
super.onDeletedM
Log.d (TAG, "onL
}

@Override
public o ri
[ ] "Ne ,

ge com.examp
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icationChannel channell = new

s

undede jnjuaq wejep
Jaquins ueyyngakusw uep ueywnjuedusw eduey

NotificationManager.IMPORTANCE HIGH

) ;

channell.setDescription("This is Channel 1");

NotificationManager manager = (NotificationManager)
getSystemService (NotificationManager.class) ;

manager.createNotificationChannel (channell) ;

}
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L-16 Dokumentasi

(© Hak Cipta milik Politeknik Negeri Jakarta
Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

Z, b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

ol 2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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