DAFTAR ISl

ABSTRAK .ottt ettt ne e [
ABSTRACT ettt e et e e e e nes I
KATA PENGANTAR oottt e e i
DAFTAR ISI ..ottt iv
DAFTAR GAMBAR ...ttt ns viii
DAFTAR TABEL ...ttt e Xi
DAFTAR SIMBOL......ooi ettt e e Xiil
DAFTAR LAMPIRAN ..ottt Xix
BAB 1

PENDAHULUAN ..ottt sare e aaaae e e s snbaeee e e 1
1.1. Latar Belakang Masalah.............cccooiiiiiiiiiiiese s 1
1.2. ldentifikasi Masalah...........ccooeviiiiiiiii s 4
1.3. MaKSUA dan TUJUAN........cciueereiieesie et sie ettt ae e sra e enee s 4
1.4, Batasan Masalah ..........cccooveieiieiiee e 4
1.5. Metodologi PENEIITIAN .......c.coiiiieiisieeee s 5
1.5.1. Metode Pengumpulan Data ..........ccccoveiiiiciecie e 5
1.5.2. Metode Pembangunan Perangkat Lunak..............cccoeveveiieieeneiie e, 7
1.6. Sistematika PenuliSan ..........cccooeiiiiiie i 8
BAB 2

LANDASAN TEORI ..ottt 11
2.1 Tempat PENEIITIAN. ......cooiiie e 11
2.2 Internet Of TiNGS (TOT) .eoviiiiieieieeeee s 11
2.3 Unified Modeling Language (UML) ..o 12
2.3.1 DIagram UML ........oooiiiiiiic e 13
2.4 Object Oriented Programing (OOP) .......cccooiiiiiiiiieiiee e 19
25 MYSQL.oioeeeeeee et 21

206 PYENON Lo 23



2.7 Virtual network computing (VNC) ......cooiiiiiiiiesee s 23

2.8 PYCNAIMMN ...ttt bbb 24
UG PHP bbb 25
2.10 ACCESS POINT ...ttt bbbt 25
2.11 Raspberry Pi 3MOodel B........ccooiiiiiiieicec s 26
2.11.1 GPIO Raspberry Pi 3 Model B+ ........ccccoiiiiiiiiiiiieccce e 27
212 SEINSON ...ttt R e ne e 28
2.13.1 Sensor Suhu DS18B20 Waterproof..........cccccccevveveiiiiicve e 28
2.13.2 Sensor KetiNgQian @I .........c.cuoviirieieienie et 29
2.13.3 REIAY ..o tiiiiiiiieee e 30
2.13.4 SENSOI PH Al .t 31
2.13.5 Sensor gas Alkohol dan Etanol MQ-3 ..........cccoveiiiiiiic e, 32
2.13.6 Sensor gas Amonia MQ-135.........coiiiiiiieereee e 33
2.13.7 ArdUINO UNO ..ottt st 34
2.14 Intalasi Pengolahan Limbah Cair (IPAL) .....cccoocoviiiiiiiineeee e 35
BAB 3

ANALISIS DAN PERANCANGAN SISTEM ....ooooiiiiiieeeceeccee e 37
K00 04411101 T = 11 o S 37
3.1.1 ANalisisS Masalah ........cueiiiiiiiiiiicieee s 37
3.1.2 Analisis Sistem yang Berjalan ...........ccccccooieieiiiiic i 37
3.1.3 ANaliSiS SIStEM SEJENIS ....c.veveiiiiiiieiiieieie e 40
3.1, 4 ANALISIS IPAL ...ttt ettt nreene e 41
3.1.5 ANaliSiS Data IPAL ....c.cooviiiiieiieiieeeeeeee et 42
3.2 QUICK PIAN...ueiitie ittt sttt et be e sbe e s beesbaeereea 42
3.2.1 Analisis Sistem yang Akan Dibangun ... 42
3.2.2 Analisis ArsiteKtur SISTEM..........cccoviviiieiiiiece e 48
3.2.3 Analisis KOmMUNIKaST Data...........cccoeerieiiiiiiiiicie e e 49
3.2.4 Analisis Kerja Sistem APIIKAST ......cccveiieiiiciiiiic e 51
3.2.5 Analisis Kebutuhan Non Fungsional ... 52
3.3 Modelling QUICK DESIGN .....oveiiriiiiiiiiiiieieieie s 58

3.3.1 Analisis Kebutuhan Fungsional .............ccccceiiiiiiiiin e 58



3.3.2 Perancangan BasiS Data...........ccocuveiirieiiiiiene s 81

3.3.3 Perancangan SISTEIM .........ccoiiiiiiriiiiieiee et 82
BAB 4

IMPLEMENTASI DAN PENGUJIAN .....ooiiiiiiiieee e 87
4.1.  Construction Of PrOtOtYPe.......cccuviiiiieieieie et 87
4.1.1. Implementasi Perangkat Keras...........cccccoereririniinienieieeese e 87
4.1.2. Implementasi Perangkat LUnNakK...........c.cccevvereiiieiieie e 88
4.1.3. Implementasi Basis Data..........cccccevveiiiieiececc e 89
4.1.4. Implementasi ANTArMUKA ...........ccoviiiiiiiie s 90
4.1.5. Implementasi ArsiteKtur SIStEM ..........cccooiiiiiiiniiiie e 91
4.2.  Deployment Delivery and Feedback............cccoovvvieiiiiiiieiieie e, 93
4.2.1. Pengujian BIack BOX........cccucieiiieiieiicie e s 93
4.2.2. Pengujian Perangkat Keras 10T .........ccooeiiieiiiiniiinieeeee s 99
4.2.3. PenguJIan AKUIEST ......cc.ooiiiiiiiiiiieiee et 106
4.2.4. Pengujian Akurasi Sensor DS18B20...........ccccevieieiiene i 106
4.2.5. Pengujian AKurasi Sensor PH air ........ccccceoveiieiiiicieece e 107
4.2.6. PengUJIAN BELA......c.ooiiiiiieiieiiesicee e 108
4.2.7. Pengujian Manual...........cccocoiiiiiiiiniie e 110
BAB 5

KESIMPULAN DAN SARAN ... ..ottt 113
5.1, KESIMPUIAN ...t 113
5.2, SAIAN ettt ettt beenreas 113

DAFTAR PUST AKA 114



