DAFTAR ISl

ABSTRAK ettt r e i
ABSTRACT ..ttt b e n e r e nnn e ii
KATA PENGANTAR .ottt nne e iii
DAFTAR ISH ...t 0\
DAFTAR TABEL ... viii
DAFTAR GAMBAR ...t X
DAFTAR SIMBOL ...t Xi
DAFTAR LAMPIRAN ...ttt Xii
BAB 1 PENDAHULUAN ..ottt 1
1.1 Latar Belakang Masalah ............cccccooviiiiiiiiccce e 1
1.2 Identifikasi Masalah ... 2
1.3 Maksud dan TUJUBN ......ccveiireieiiece e 2
1.4 Batasan Masalah ... 2
1.5 Metode Penelitian ........cccooiiiiiiiiiecce s 3

1.5.1  Identifikasi Masalah..........cc.ccoeoiiiiiiiiiic e 4

152  Pengumpulan Data ..........ccocoiiiiiiiieieic e 4

153 ANALISIS ..ot 4

1.5.4  Pembangunan Perangkat LUunakK............c.ccoocvvvmriveieninnneis e 4

155 PENQUJIAN ..ottt 5
1.6.  Sistematika PENUIISAN ..........cooviiiiiiii e 5
BAB 2 LANDASAN TEORI ... .ciiii e 7
2.1 Coreference RESOIULION .......cc.civiiiiiiiiieeeee e 7
2.2 Dataset Indonesian Manually Tagged COrpuS.........ccccovvieeveeriesieseeseeeenes 8
2.3 PIEPIOCESSING ..cuviveiieieeiiei ettt bbb bbb 8



2.3, L T OKENISAST vttt nennnnnnnnnene 9

2.3.2  POS TAGGING -.itiviiiiiniieieeiieeeie ettt bbbt 11
2.4 EKSLraKST FITUT....c.ooiiiieicic e 16
2.5 Recurrent Neural NEtWOTK ..........cccoviiiriiiiieie e 18
2.5.1  Elman Recurrent neural network .............ccocveiieiiiiniiiene, 19
2.5.2  Activation Function (Fungsi AKLIVasi).........ccceeeererieervenesieeseenenn, 20
2.5.3  LOSS FUNCHION ..ottt 22
2.5.4  Backpropagation Through Time (BPTT).....ccccviviiiiiieiie e, 22
2.5.5 Stochastic Gradient Descent (SGD) ........ccocvvvviiererencneiiiesiee 25
200 AKUFAST ...ttt 25
B =1 Tod g = 10 )l 1= €[ o RS 25
2.8 Pemodelan SISTEM........c.coiiiiiiiiisieeeee e 26
2.8. 1 FIOWCRAIT. ....ocoiiiiiciece e 26
2.8.2  Diagram KONEKS .........ccooviiiiiiiieie e 27
2.8.3  Data FIOW DIagram .......cccoooueieiieiieiieieeie e 27
2.9  Bahasa PEMIOQraman ..........ccccceiieiieiieie ettt sre e e 27
2.9.1  PYINON oo 27
2.9.2  Hypertext Markup Language (HTML) ....cc.coooeivieiiiiiiece e 28
BAB 3 ANALISIS DAN PERANCANGAN .....ccciiiiiiiiiiere e 29
3.1 ANalisis Masalah.........c.oooiiiiiiii 29
3.2 ANALISIS SISTEIM ... 30
3.3 Analisis Data MasUKaN ..o 31
3.4 ANAliSiS PreproCeSSING ....cciveiivieiieiitieiie st e sae et e siteesteestreesaeesrae e e saeenree s 35
341  Tokenisasi Kalimat...........cooereiiiiiiiiiiceisesee e 36
3.4.2  TOKENISAST KALA.........ccoviiiieiiiieiesie s 38



3.4.3  EKSIAKST FITUL ..ttt eeneeeeeenennes 40

3.5 ANalisis Data TeSTING.......cciiiiiiiiieieiee s 41
3.6 Analisis Recurrent neural NEtWOIK...........ccoeireieiinineieisece e 43
3.6.1  Inisialisasi BODOL..........c.ccooiiiiiiiiicie 43
3.6.2  Forward Propagation RNN .........ccccociiiiiiiiiiiie e 45
3.6.3  Backward Propagation RNN.........ccccceiiiiiiieie e 47
3.6.4  Bobot Baru (EPOCN 1) ....cocieiiiiieiiiiesicreeee e 57
3.6.5 Ringkasan Proses Pelatihan...........cccccooviiiiiiiiiiic e, 57
3.6.6  ANAlISIS Data UjJi.....ocueiviiiiiiiiiieiece e 58
3.6.7  Pengujian RNN ......oooiiiiiiiic e 59
3.6.8  Kesimpulan Pengujian ..........ccccoveveiieieeie e 63
3.7 Analisis Kebutuhan Non Fungsional ... 63
3.7.1  Analisis Kebutuhan Perangkat Keras...........ccccceevviieiievieciicinennn, 63
3.7.2  Analisis Kebutuhan Perangkat Lunak............ccocooininiiiniinnnnnnn, 64
3.8  Perancangan ProSedural...........ccooiiiiiiiiniiee e 64
3.8.1  Flowchart Unggah Data Training atau Testing..........ccccccvevevveennenn. 65
3.8.2  Flowchart Proses Data training, Testing, dan Parameter ................ 66
3.9 Analisis Kebutuhan FUNgSIoNal...........cccooiiiiiiiiii i 66
3.9.1  Analisis Penyimpanan Data ..........cccccvevviieeiieieiiieseese e 66
3.9.2  Diagram KONEKS .........cccoviieiiiiieieiesisesee e 67
3.9.3  Data FIOW Diagram ........cccccceieeiiiiieieese e 67
3.9.4  SPESITIKAST PrOSES.......ciuiiiiiiieiieieiesie e 69
3.95  Kamus Data........ccoevviiiiiiiiii 70
3.10 Perancangan SiSEM ........cccciieieeiieiieiierie s e ettt 71
3.10.1  Perancangan MENU ..........cooeiiuiaieriiieiie e 71

Vi



3.10.2 Perancangan Antarmuka .........ccoceieiininininieee e 72

3.10.3  Jaringan SEMANTIK .........cccuiieieriiieie e 73
BAB 4 IMPLEMENTASI DAN PENGUJIAN .....oooiiiiieie e 75
4.1 IMpPlementasi SISTEM........cooiiiiiiiieee e 75
4.2 Implementasi Perangkat Keras ..........ccccovviiiiiiiiiiciic e 75

4.2.1  Implementasi Perangkat LUNakK............cccccvvvvivieienieneese e, 75

4.2.2  Implementasi ANtarmuka ..........ccccoooeieiinininiece 76
4.3 Pengujian SISTEM ......cciiiiiieiie it 76

4.3.1  SKenarion PeNQUIIAN..........ccccuiieiirierieie s 76

4.3.2  Hasil Pengujian White BOX.......ccccoviiiiiiiiiiiieecic e 78

4.3.3  Hasil Pengujian BIack BOX ........ccccceevieiiiieiiiiiece e 89
4.4 Pengujian Akurasi dan Parameter...........cocoovvirinininieeiese e 90
4.5 Pembahasan PenQUJIAN ...........ccceiveiiiieie et 92
BAB 5 KESIMPULAN DAN SARAN. ...ttt 93
5.1 KESIMPUIAN ..o 93
5.2 SAIAN et 93
DAFTAR PUSTAKA L.ttt 95

vii



