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RINGKASAN

Perkembangan teknologi informasi dan komunikasi sekarang
ini hampir digunakan pada berbagai bidang, tak terkecuali pada
bidang pertanian. Pada bidang pertanian terdapat beberapa
parameter yang mempengaruhi hasil pertaniannya seperti kondisi
tanah, udara, dan air untuk menunjang pertaniantersebut berdasarkan
tanaman yang ditanam. Namun permasalahan yang di hadapi setiap
petani mengalami  kesulitan dalam memonitoring  tingkat
kelembapan tanah dan tidak memiliki alat untuk monitoring
kelembapan tanah berbasis 10T. Metode penelitian yang dilakukan
menggunakan metode pengembangan sistem waterfall. Bahasa
pemrograman yang digunakan yaitu bahasa pemrograman PHP dan
MySQL sebagai databasenya. Sistem yang dibangun telah diuji
coba menggunakan blackbox testing dan whitebox testing dan dapat
berjalan dengan baik. Fitur yang terdapat dalam sistem monitoring
kelembapan tanah terhadap lahan pertanian bawang merah berbasis
ot yaitu dashboard monitoring untuk menampilkan nilai
kelembapan, data sensor (data logger), dan user pengguna. sistem
monitoring kelembapan tanah terhadap lahan pertanian bawang
merah menggunakan perangkat NodeMCU ESP8266 sebagai
kontroler yang memiliki perangkat modul Wifi sebagai antarmuka
instruksi dan memanfaatkan Soil Moisture Sensor untuk mengelola
dan memonitor kelembapan tanah yang digunakan untuk
penyiraman otomatis pada tanaman Bawang Merah. Tujuan sistem
monitoring kelembapan tanah terhadap lahan pertanian bawang
merahberbasis iot yaitu untuk memonitoring kelembapan tanah pada
lahan pertanian bawang merah dengan menggunakan penyiraman
otomatis. Guna memastikan hasil panen yang baik, sehingga
meningkatkan keberhasilan hasil panen dan memperoleh bibit yang
baik dan berkualitas.

Kata kunci : NodeMCU ESP8266, Kelembapan Tanah, Monitoring,
Waterfall
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ABSTRACT

The development of information and communication
technology is now almost used in various fields, including
agriculture. In the agricultural sector, there are several parameters
that influence agricultural results, such as soil, air and water
conditions to support agriculture based on the plants planted.
However, the problem faced by every farmer is that they have
difficulty monitoring soil moisture levels and do not have tools for
loT-based soil moisture monitoring. The research method used used
the waterfall system development method. The programming
language used is the PHP programming language and MySQL as
the database. The system built has been tested using blackbox testing
and whitebox testing and can run well. The features contained in the
loT-based soil moisture monitoring system for onion agricultural
land are a monitoring dashboard to display humidity values, sensor
data (data logger), and user data. The soil moisture monitoring
system for shallot agricultural land uses the NodeMCU ESP8266
device as a controller which has a Wifi module device as an
instruction interface and utilizes a Soil Moisture Sensor to manage
and monitor soil moisture which is used for automatic watering of
shallot plants. The aim of the loT-based soil moisture monitoring
system for onion farming land is to monitor soil moisture on shallot
farming land using automatic watering. To ensure good harvest
results, thereby increasing the success of the harvest and obtaining
good and quality seeds..

Keywords : nodeMCU ESP8266, soil moisture, monitoring, waterfall.

vii



DAFTAR ISI

HALAMAN PERSETUJIUAN. ......iii ettt i
HALAMAN PENGESAHAN.........coii ittt iii
PERNYATAAN KEASLIAN. ..ottt iii
KATA PENGANTAR ..ottt sttt iv
RINGKASAN ..ottt sttt s e et e e stesaeesbeesbesnsesreenbeesaeas Vi
ABSTRACT .ottt ettt et e s te e st e et e e re e ta et e e re e ae et e ereeaneenreens Vii
DA N = B 1] PSSR viii
DAFTAR GAMBAR ...ttt ra e ns X
DAFTAR TABEL.......ooii ettt ettt Xi
DAFTAR LAMPIRAN. ..ottt sttt saaanae e e e aaesneennes Xii
DAFTAR ISTILAH DAN SINGKATAN .....cceoiiit e xiii
BAB | PENDAHULUAN. ..ottt 1
1.1, Latar Belakang .....oooooeiieiieiecie e 1
1.2, Perumusan Masalah ................ccoooviiiiiiiic e 2
1.3. Batasan Masalah ............ccc.cooveiiiiii i 3
I S 1V [V o OSSOSO S PRSP 3
1.5.  Sistematika PENULISAN ..........c.ccoiiiiiiiiiiiie e 3
BAB Il TINJAUAN PUSTAKAL.... ..ottt sn et 6
2.1, Penelitian Terkail.......ccoeiiveeiie i 6
A I T [0 7. g T =T U PSRRI 8
2.2.1.  Internet of THING (10T) c.ooovveiieeieciece e 8
2.2.2. NOUEMCU ....c.oiiiiiiieee e e ere s 8
2.2.3. REIAY ..o s 9
2.2.4.  Sensor SOIl MOISEUIE .......cccovvieiieiieccie et seeesre e srne e sre et rees 9
2.2.5.  POMPA AINDC ...ttt 10
2.2.6.  Breadboard ...........ccooeiieiieie s 11
2.2.7.  Kabel JUMPET ...t 11
2.2.8.  PHP oo s 12
2.2.9. MYSQL ..ot 12
2.2.10. SUDBIIME TEXL .viivieiiee e 13
2.2.11. FIOWCQA ... s 14

viii



2.2.12. ERD (Entity Relationship Diagram).........cccceccveveviveresieesieseennennns 15

2.2.13. DFD (Data FIow Diagram).........ccccoeveveiiieneerieiiieseesieesiesee e 16

2.3.  Metode Pengembangan SIStEM..........ccceiveiiiiieii e 17
2.3.1. Waterfall......ooveiieeee s 17
2.4, PENQUIIAN ..ottt bbbt 18
At I VAV 01 =1 o ) SR 18
2.4.2.  BlACKDOX.....coiiiiiiieieeee e 18
BAB [l METODOLOG ...ttt 20
3.1, ODbjek Penelitian..........ccoueiiiiiiiiiiiiic e 20
3.2.  Metode Pengembangan SiStEM...........ccoererirenineeiene e 20
3.3, Teknik Pengumpulan Data .........cccooceiiiiiiiinieneic e 20
3.3.1.  Metode Penelitian.........ccccoveiiiiiiniiie e 20
3.4.  Analisis Kebutuhan SIStEM ........ccccoiiiiiiiiiiiiie e 21
3.4.1.  Kebutuhan fungsional............ccccoeiiiiiiiiiiee e 21
3.5, DESAIN SISLEIM ...eiiiiiiciieiieie ettt nre s 22
3.6, Perancangan WITINQ ......cccueiviieiieie e seesee et ee e see e srs e e e saeenaesnees 23
BT, FIOWCRAIT ... bbb 24
3.8. Entitas Relationship Diagram (ERD) .........ccccoeiieiiiieiie e 27
3.9, Tabel DAtabase.......cceiieitieieiie et e 28
3.10. Data Flow Diagram (DFD)........cccccooiiiiiiiiiieiese e 29
3.11. Perancangan INterfaCe...........occoieiiriiiiicic e 30
BAB IV HASIL DAN PEMBAHASAN ..ottt 34
4.1, IMPIEMENTASE...cviiieiieie et nre s 34
4.1.1.  Implementasi INtErfaCe ..........ccovieiiiiiiieie e 34
4.2, PENGUJIAN ..ottt bbbttt bbbt ar e b 36
4.3, Pengujian WHITEDOX......coii i s 36
4.3.1.  Pengujian BIackbDOX ............ccooiiiiiiiiiiiiec e 44
BAB V PENUTUP......ooiiiiiiiieieiee ettt bbb eneeneenens 46
5.1 KESIMPUIAN ...ttt ettt 46
5.2, SATAN .ot e bRttt a e b e reas 46
DAFTAR PUSTAKA ..ottt bbbt 48
LAMPIRAN. ...ttt ettt sttt 50
BIODATA PENULIS ..ot 62



Gambar 2.
Gambar 2.

Gambar 2.
Gambar 2.
Gambar 2.

Gambar 2.
Gambar 2.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

1. NOAEMCU ESPB266 ......ccvveevieiieiiaiieiiie i sie et 9
2. REIAY ..o 9
3. SOU IMOISTUIE.....evieieee ettt 10
4, PompPaDC..... 11
5. Breadboard.........ccueeviiiiiiii 11
6. Kabel JUMPET ..o 12
7. Metode Waterfall .........cccooiieneiiiiiiee e 17
1. DESAIN SISTEIM ... .ecuiiiiieiteeiesieeiteeeeesee e e e e e ste e e seeesneeeesneeneas 22
2. Perancangan WiriNg ....ccoceieeieeneee e 23
3. Flowchart SISEEM...........cooiiiiiiiiiiicie s 24
4. FIOWCNAI SEIVEN .....c.viiiiiiiiiece e 25
5. Flowchart Keseluruhan ............ccoooiiiiiiiiiieee e 26
6. ERD (Entity Relationship Diagram) ...........ccccceovrviiieiencsenenennns 27
T DFD D ottt re s 30
B.DFD 1 .. 30
9. Interface halaman 10gin.............cccocveiieie e 31
10. Interface halaman dashboard (panel monitoring)..........ccocvvveeee 31
11. Interface halaman data sensor (data logger section)................... 32
12. Interface halaman riwayat data sensor persection...........c.c......... 32
1. Halaman login ......ooveeee e 34
2. Halaman dashboard monitoring .........ccccceevvvieeieiiesiesieeseese e 35
3. Halaman data sensor (data logger Section).........cccceeveiveeieneennnnne 35
4. Halaman riwayat data SENSOT. ...........coueveriiierieniesienienie e 36
5. Halaman USer PENQQUNA ........ccueiuriierieeieaieseesieesieaie e see e eeee e 36
6. flowgraph halaman data pengguna............cccccevveveeieiieeiieseennn 39
7. flowgraph WiFi hotspot dan password .............ccccceeeveienennnnne. 41
8. flowgraph nilai kelembapan. ..........c.ccccevviveiieiicseee e 43

DAFTAR GAMBAR



Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 2.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.

A W DN P O OB LODN PP OB,

DAFTAR TABEL

CFIOWCRAIT ... 14
CFIOWCRA ... 15
CFIOWCRAIT ... 15
. Entity Relationship Diagram .........ccccveeienenenieieesie e 16
. Data FIOW Diagram .......cccooveiiuiiiiiiic s 16
CPENGQUNG .. 28
CKONTIOL s 28
CSBNSOIL . 28
CSBINISOIZ .ttt b e 29
BT o TP PP OPR PSR 29
C SISO ..t 29
. Source code tambah data PengguNa..........ccceeeeieieeie e 37
. Source code WiFi hotspot dan password ............cccceeceiereneneeieeneenens 39
. Source code nilai kelembapan.............cccccevviiiiieiiciieee e 41
. Pengujian BIaCKDOX .........cccoviiiiiiiiiiiiici e 44

Xi



DAFTAR LAMPIRAN

LAMPIRAN Lo 50
LAMPIRAN 2 et 55
LAMPIRAN 3. s 56
LAMPIRAN 4 ..o s 59
LAMPIRAN S s 60
LAMPIRAN B ..o 61

Xii



