DAFTAR ISI

LEMBAR PERNYATAAN KARYA SENDIRI.......cooiie [
HALAMAN PERSEMBAHAN ..o i
HALAMAN MOTTO ... ii
ABSTRAK e 1\
KATA PENGANTAR ..o %
DAFTAR ISL .. Vi
DAFTAR GAMBAR ... et IX
DAFTAR TABEL ... X
BAB 1 PENDAHULUAN .. ..o 1
1.1. Latar BelaKang .........c.ooeiiieiiieiieie e 1
1.2. Perumusan Masalah ... 4
1.3. Tujuan dan Manfaat ... 4
1.4. Batasan Masalah ... 5
1.5. Kerangka PemiKITan............cccveieeiieiieie e 5
1.6. Metodologi Penelitian...........cccoiiiiiiiiiic e 6
1.7. Sistematika PeNUIISAN ..o, 7
BAB 2 LANDASAN TEORI ... 9
2.1. State Of THE AT ... 9
2.2. Tinjauan Tempat Penelitian ...........ccccoeviiiiii i 11
2.2.1.  Sejarah Singkat Perusanaan............coceeeriniiinenineieese e 11
2.2.2.  Visi dan Misi Perusahnaan ...........ccoceveieieniiinieiieeeese e 14
2.2.3.  Struktur Organisasi Perusahaan............ccocoveiiiiiinieniiiene e 14
2.3. LANAASAN TEOM.....eeviieiiieiieiei e 15
2.3.1.  Data MINING....c.ioiieiie et 15

Vi



2.3.2.
2.3.3.
2.34.
2.3.5.
2.3.6.
2.3.7.
2.3.8.
2.3.9.
2.3.10.
2.3.11.
BAB 3

3.1.
3.2
3.3.
3.4.
3.5.
BAB 4
4.1.

411
4.1.2
413
4.1.4
4.1.5
4.2.

421
4.2.2
4.2.3
4.3.

4.4.

Metodologi Data MiNiNG.........cccooiiiiiiiiiie e 18

KWH IMBLET ...ttt 21
PIEAIKSE ...ttt 21
Artificial Neural NetWOrK..........cccocveviiiiiiec e 22
Konsep Neural NetWOrK .........ccocoiiieiiie i 23
Backpropagation ............cccooeiiiiiiiiiieee e 26
Normalisasi dan DenormaliSasi..........ccovvieerierienieeneeie e 32
PemMOUEIAN PrOSES.....c.eeiiieiiiiieeieeie e 33

Pemodelan Data ..........ccoveveiiiiiece e 36

Pengujian Perangkat LUNak ............ccccveieiieiiiieiiese e 38
METODOLOGIH ..ottt s 39
Fase Pemahaman Bisnis (Business Understanding Phase) ..................... 39
Fase Pemahaman Data (Data Understanding Phase)..........c.ccccoovvvenne. 39
Fase Persiapan Data (Data Preparation Phase) ...........cccccoovvvvniiiiinennenn 40
Fase Pemodelan (Modelling Phase)..........ccooviiiineniiieeee 43
Analisis Kebutuhan Hardware dan Software Minimal............................ 48
HASIL DAN PEMBAHASAN ..ot 50
ANALISIS SISTEM....evieiieees e 50
Fase Pemahnaman BiISNIS ..........ccoiiiiiiiiiieiie et e e 50
Fase Pemahaman Data............cc.coeiieieiieiic et 52
Fase Persiapan Data............cc.coveieiieie it 53
Fase PEMOAElaN ..........cccooviiicie e 59
FASE EVAIUASE ......eeveeivieieeiecee ettt 61
Perancangan SISTEM .........coiiiiiiiiieiee e 62
DFD INPUE DAL ........oeiiiiieeeee e 64
DFD Kelola Data.........cccoiviiiieiieiieesie e 66
DFD Proses Prediksi ........ccoooveiiiiiiiiiccicc e 67
Perancangan ArsiteKtur SISTEM ........ccvoiveiiieiie e 68
Rancangan INterface .........ccovecveiiiiiie e 69

vii



441  Rancangan Interface Admin.......ccoooiiiiiiiiiiiieeeeee s 69

4.4.2  Rancangan Interface SUPEIVISOr..........cooiiiiiiiiiiiieieeese s 82
4.5. Implementasi SISTEM ..........ccoviiii e 83
45.1  Perangkat Keras Yang Digunakan ............cccccoviiiiiiiieiicnecce e 83
4.5.2  Perangkat Lunak Yang Digunakan ...........ccccceeveviveneeiesieesese e 84
45.3  Implementasi Data..........ccccceeveiieiieiie e 84
45.4  Implementasi ANTArMUKA .........cccooveieiieiece e 88
4.6 PeNQUJIAN SISTEM.....cviiiitiiiieeeeee e 94
4.6.1  Pengujian AlgOritMa.......ccooiiiiiiiiieieiee s 94
4.6.2  Pengujian AntarmuUKAE .......cooooiiiiinieeieiinie s 95
BAB5 KESIMPULAN DAN SARAN ....coiitiiiiiiinieeeee e 97
5.1 KESIMPUIAN ... nre s 97
5.2 Saran ... A A 97
DAFTAR PUSTAKA ..ottt sttt 99
LAMPIRAN GAMBAR IMPLEMENTASI ANTARMUKA........c.coevveienn. 101
LAMPIRAN TABEL PENGUJIAN ALGORITMA .....coooiiiiiiieeeeeeee 107

LAMPIRAN IMPLEMENTASI PEMROGRAMAN HALAMAN WMA
PREDICTION ...ttt et 110

viii



DAFTAR GAMBAR

Gambar 1.1 Kerangka PEMIKIran ...........ccooviiiiieiiiic e 6
Gambar 2.1 LOg0 PLIN ....c.ooiiiiieeeee e 13
Gambar 2.2 Struktur Organisasi PLN CIHeunyi .........ccccoovviiiiiiiniiiieeee, 15
Gambar 2.3 Bidang IImu Data Mining .......ccccceoveiieiiiiieiece e 16
Gambar 2.4 SIKIUS CRISP-DIM ........ccooiiiiiiiiieiie e 18
Gambar 2.5 Struktur Neuron pada Otak Manusia...........ccccceoereienineninisieee, 23
Gambar 2.6 StrUKEUF ANN ..o 24
Gambar 2.7 Arsitektur Jaringan Backpropagation...........ccccoceeeienineninieiieienen, 27
Gambar 2.8 Alur algoritma backpropagation............ccccceveieieiiniinceee, 28
Gambar 2.9 Fungsi aktivasi sigmoid DINer ............cccoceveiieie i, 31
Gambar 3.1 Sample data daftar ganti meter rusak ...........cccceoeieieniiininiciciee, 40
Gambar 4.1 Diagram DeKOMPOSISI.......ccerueiverieriiiiiiiiieieiereese e 52
Gambar 4.2 Skema Database ...........ccoieieriniiiiesi e 54
Gambar 4.3 Diagram KONTEKS........couiieiiieiiiesiesie e 63
GamDAr 4.4 DFD LV ..ottt st ee e nne s 64
Gambar 4.5 DFD INPUE DALa.........cccocveiiiieiieiie e 65
Gambar 4.6 DFD Kelola Data...........cccoviieiieieiieiieniesesieesie e snee e 66
Gambar 4.7 DFD Proses Prediksi ..........cccoivereiieiiieie e 67
Gambar 4.8 Skema Database ..........ccuiiieiiiiiiii e 69
Gambar 4.9 Halaman LOgiN ........coouiiiiiiiiie et 70
Gambar 4.10 Halaman HOME.......ccoiiiiiiiiieie i 71
Gambar 4.11 Halaman FOrM.......cccoiiiii e 72
Gambar 4.12 Halaman Input Data EXCel ..........ccocoviiiiiiiiiii e, 72
Gambar 4.13 Input Data SISTEIM ...ttt 73
Gambar 4.14 Halaman Data..........ccuuuieimrenienenieniieseeeeeesee e 74
Gambar 4.15 Halaman PrediCtion...........ceoeeieieeirene e seee e see e 75
Gambar 4.16 Halaman HOmE SUPEIVISON .......ccoceiciiiiiiiieieienie e 83
Gambar 4.17 Halaman LOgin..........ccoooeiieiiiie e 89
Gambar 4.18 Halaman Home AdmiN.........ccccoviiiiiiiiieineere e 89
Gambar 4.19 Halaman FOrm Admin.........ccccooeiieiiieresieeseese e 90
Gambar 4.20 Halaman Input Data EXCel ..........ccccooveiiiviiiiiiece e, 102
Gambar 4.21 Halaman Input Data SiStem..........cccccvevvevieiieiieie e 102
Gambar 4.22 Halaman Data...........ccceiveeeiieneeie e 103
Gambar 4.23 Halaman Data Pelanggan ...........cccoovveiieiiiic e 103
Gambar 4.24 Halaman Data Training ........cccccvevieiiiieiie e sve e 103
Gambar 4.25 Halaman Data Set Pelanggan ...........ccoovvviieniniienenieneee 104
Gambar 4.26 Halaman Data KWHh ..., 104
Gambar 4.27 Halaman Detail Data KWhH ... 105
Gambar 4.28 Halaman PrediCtion............ccoovevvieieein e 105
Gambar 4.29 Halaman Hasil PrediCtion.............ccooeiiiiiniiie e 93
Gambar 4.30 Halaman Hasil Data Training.........ccccccevvevieiieiiee e 93
Gambar 4.31 Halaman HOme SUPEIVISON .........cccoiiriiiiinieiene s 106



DAFTAR TABEL

Tabel 2.1 State 0f The AlT.......o e 9
Tabel 2.2 Data Flow Diagram Symbol ..........ccccoviiieiiiiiiece e 36
Tabel 3.1 KWh meter PrepoCeSSING .......ccveveierierierieniesiesiee e 41
Tabel 3.2 KWh meter tranSform .........ocooeiieieieceee e 43
Tabel 3.3 Bobot dari input ke hidden layer............cccoooveviiieie i 44
Tabel 3.4 Bobot dari hidden layer Ke OULPUL............cccooiiiiieieicc e 44
Tabel 3.5 Suku perubahan bobot ke unit tersembunyi.........cccocevieviniiiniieniene 47
Tabel 3.6 Perubahan bobot unit tersembunyi..........cccccevevieieiieiicce e 48
Tabel 3.7 Analisis Kebutuhan Perangkat Lunak Minimal.............cccocoiiiininnn, 49
Tabel 3.8 Analisis Kebutuhan Perangkat Keras Minimal..............cccocooiiinen, 49
Tabel 4.1 Kebutuhan FUNGSIONAl ............cccoiveiiiieiece e 50
Tabel 4.2 Kebutuhan Non FUNgSIoNal ...........ccccooeiiiiiiiiiecceeeees 51
Tabel 4.3 Atribut Pada RAW Data ..........ccoiveiiiieieeiecie e 53
Tabel 4.4 USEr .....coviviivene sasslifl cusssessnnnesnessnsnnasssssssss Eiimanseoeeseeseesressnssessessnssnseanes 54
TADEL 4.5 ROIE ... et ettt et st eha st et s e e st e et st e sreestesaeeeas 55
I 1oL R R I | - SRS 55
Tabel 4.7 DA SEL ...ttt 56
Tabel 4.8 Data TraINING ......ocviiiiiiiiiiieeieiere e 57
QI I I I ) SRR 57
TADEL 4.10 DAY ....cc.eeiveiie ettt ettt ne s 58
1= Lo I S = o T SR 58
TADEI 4.12 IMETK ..ottt nte e enes 58
QI I T T o= USSR 59
QI Lo I 1= o T £ S 59
QI Lo I R o T 1] ]SS 59
Tabel 4.16 Tabel Data Set Sebelum Melakukan Prediksi.............ccccoovvviivnininnnn, 60
Tabel 4.17 Tabel Data Set Setelah Di Transformasi..........cccocvevvvienienieiinnnenenne 60
Tabel 4.18 Tabel Hasil PrediksSi........cccoovieiieiiiieciesece e 61
Tabel 4.19 Tabel Data Set Setelah Melakukan Prediksi...........cccccoevviiiiiiiiiinnnnn, 61
Tabel 4.20 Perangkat Keras Yang Digunakan ...........ccccccevvveveiieieese e 84
Tabel 4.21 Perangkat Lunak Yang Digunakan ...........c.ccoceverenineneninineseeeenns 84
Tabel 4.22 Pengujian AlGOritMa .........cccoccveiieiiiicce e 94
Tabel 4.23 Pengujian Algoritma Lanjutan...........cccceeevveeieeiie e 107
Tabel 4.24 Pengujian Algoritma Lanjutan ...........ccoeovrininieienene e 107
Tabel 4.25 Pengujian Algoritma Lanjutan...........cccceeieeieeiie e 108
Tabel 4.26 Pengujian Algoritma Lanjutan.........c.cccceeieeieeiie e 109
Tabel 4.27 Pengujian ANtarmUKA...........cccerverieiieiieeieeie e e se e enee s 95



