DAFTAR ISI

HALAMAN PENGESAHAN PEMBIMBING........ccovinieniinensnissensesssnsssssnssssssssssssssseses i
HALAMAN PENGESAHAN PENGUUJL.....uuuiiiiininsninnnsenseecsenssecssessesssesssessesssesssenn ii
SURAT PERNYATAAN KARYA ASLI TUGAS AKHIR........ccovivennuicrensecsuecsensaesnees iii
PERNYATAAN BEBAS PLAGIAT ...uuiniitininntinsnennisnecsnecsnsssesssecsssssesssessssssesssessasssassss iv
HALAMAN PERSEMBAHAN.....uccoviniintininsninsnnssssssesssissssssesssssssssssssssssssssssssssssssssssssssssss v
ABSTRAK ..uuiiiiitiitiniisninnininssecsnisisssisssisssissecssessssssesssessssssessssssssssasssssssssssssssssasssassase vii
ABSTRACT ...uuouuonneneinennvnnnieeninsensessessnnsanssissessessessessssssssssssssssssssssssssssssssssssesssssssssssssasns viii
KATA PENGANTAR....uiitiitiniinnitictiniissicssessiessisssesssssseessessssssasssssssssssssssssssssassssssassses ix
DAFTAR ISL.uciiiiiinninrinininininsninissinsessisiesessssssssssssessessesssssssssssssssssasssssssssssssssssssssssasses X
DAFTAR GAMBARI......cuuiiiniiticnintinnicnisinssicssissesssicsssssessssssssssesssesssssssssssssasssassssssassss xii
DAFTAR TABEL....uuiiiinininininiininisinnissisisissssisisisisissssssssssssssssssssssssssssseses xiii
DAFTAR ALGORITMAL...cuciniitinninnnsninsnecsenssecssecsesssesssessasssssssssssessessssssasssssssssssesasssees xiv
BAB L. e 1
PENDAHULUAN ...ttt ettt sttt b et nne e 1
1.1 Lata BelaKang .........cccccuveiuieiieiiie ettt ettt ste e e s e et essteenbeessseeseesaneenbeesnns 1
1.2 Perumusan Masalah .........cocooiiiiiiiiiiiiiceee e 2
1.3 Batasan Masalah .........cocoiiiiiiiiniiic e s 3
1.4 TUjuan Penelitian ......c..eoveeierieiiieieiieieee sttt s 3
1.5 Manfaat Penelitian ..........coceeeeiiiiiiiiiiienessee e 3
1.6 Metodologi Penelitian ........ccueevuieiieeiiiesiecieesie ettt te et eneeseae e 4
1.6.1 Metodologi Pengumpulan Data...........ccccueeviiiiiiiieniiciiccieceese e 4
1.6.2 Metodologi Pengembangan Proses ..........ccoceereeriieenienieenieeieeseeeee e 4
1.6.3 Metodologi Pengembangan SiStem ...........cceevueriiereeninienieienieneee e 5
1.6.4 Pengujian SISTEIM ......cccveruieriieiieiesieete ettt s 6
1.6.5 Sistematika PenuliSan ..........eceevuirieiiiiiiiierieeiesee et 6
BAB Ittt ettt b e ne e nns 8
TINJAUAN PUSTAKA DAN LANDASAN TEORI......c.cocoiiiiiiiiiniiieecceee 8
2.1 DAEA MITIRG .ottt sttt s 8
2.2 CIUSTEFING ...ttt et sttt be s rs 8
2.3.1 Partition-Based CIUSIETING .........cc.coceeiuieieiiieiieeeiee ettt 8
2.3.2 HierarchicQl CIUSIEFING ..........cccoueeieiiiiiiiieee ettt s 9
2.3 K-MEANS ..ttt s 9
2.1 CIUSTOT .ttt ettt sttt be e s te bt e st e bt e st e e sbeesateeeeas 10
2.4.2 COMITOIA .ottt ettt ettt sttt et st e be e st e e nbeesaee e 10
2.4.3 EUCHIAeAN DISTANCE ......ccueeeeeaiieeiieeiieeeee ettt st e 10
2 EIDOW ettt ettt b e a e e b s ane e b e naees 11
2.5 Silhouette COCIICIONL ..........cccuevuievuiiciiiiiiiiiiiiict st 12
2.6 Sistem Pengerjaan K-MEamS ...........cceeuerieierieniieiieniesie ettt 14
2.0.1 Pre-proCeSSSING ......ueoevuueeeieiiieiiiieeitte ettt ettt ettt st s bt s bt e st e s saneesnaneeeas 14
2.6.2 K-Means CIUSIEHING ........cccuueeueeriieieesie ettt ettt ettt s te et e st b e st 14
2.0.3 TOSTING ettt ettt sttt sttt et s be e e 15
2.7 Penelitian Sebelummnya ........c.cocveviiiiiiiiniiiiiicsee e e 15
BAB Ittt b e bt n e nns 19
METODOLOGI DAN PENGEMBANGAN SISTEM......ccccoctiiiiiiiniiiinicniciccicneciens 19
3.1 Metodologi Penelitian .......c.c.eeeueieiienieiiieie ettt 19
3.1.1 Studi LITETAtUIE ... 20



3. 1.2 WAWAINCATA . eeeeeeeeeeeeee e e et e et e e e e et e e s e e e e e s e een e e e eea e s esenaesenenaesenenaesennnaens 20

3.1.3 Pengumpulan Dataser ...........ccccueeivueiiiiuiiiiiieeiieesiie st esiee e ssiaeessiee e s s 20
3.1.4 Pre-processing Data..........coooviiiiiiiiiiiiiiiiiiiece e 21
3.1.5 Optimasi JUMIah CIUSIET ..........oeeceeeeeiieeeieeee et 23
3.1.6 Proses K-Means CIUSIEFING .........ccuivevueieiiuiisiieesiieesiieesieessaeessiaeessiseesseeesveeenas 24
3.1.7 Evaluasi MOdEl.....c...ooiiiiiiiiieeieeeee e 26
3.2 Metodologi Pengembangan SIStem ........ccevveiiiiiiiiiiniiiiiiiiiiciecreneee e 28
3.2.1 Analisis Kebutuhan SiStem .........ccccoiviiiiiiiiiniii e 29
3.2.2 Analisis Kebutuhan Fungsional ............cccoociiviiiiiiiniiiniiiieeeeee e, 29
3.2.3 Analisis Kebutuhan Non-Fungsional ............ccocceoiiiniiiniiiiiiieeee e 29
3.2.4 Perancangan ArSTEEKIUL ........coveiiiiiiiierieieeeee e 30
3.2.5 Perancangan Proses SISteIM .......cccuevuiriiiiiiiiiiiiicieiiceeiece e 31
3.2.6 Perancangan Antar MUKa ..........ccoceviiiiiiinienicceeee e 32
3.2.7 COAING .ot 34
3.2.8 Pengujian MoOdel........cooueiiiiiiriiiiieieeeeee e e 34
3.2.9 Pengujian SISt ......ccvivviriiiriiiiiiinicte ettt 35
BAB LIV e et nb et 36
HASIL DAN PEMBAHASAN ..ottt 36
4.1 Hasil dan Pembahasan .............ccceeviiriiiiiiiinieieeeseeee et 36
4.1.1 Proses Setup dan Import LiDAry ............ccooceeieeniieiienieeieesieeeese e 36
4.1.2 Proses Inisiasi Data........ccceoeeviriinieiiiiienecieesee e 36
4.1.3 Proses Optimasi Jumlah CIUSIEr ..........ccoouveiviuiiiiiieiiiieciiee et 36
4.1.4 Proses K-Means CIUSIEFING ........c.ceeeeeeouiiieiiieeiiese ettt 37
4.1.5 Evaluasi MOde K-Meams .........cccoueeruieiienieeiienieeieeeee ettt 37
4.1.6 Pengujian MoOdel .......ccoeiiiiiiiiiiiiiieieie e 37
4.2 Hasil Pengujian SiSteM .......ccceevuiriiiiiiiiiiiiiiiiiceceercse e 41
4.3 PEMDANASAN ....cuveiiiiieiiiiecteee sttt r e 46
BAB V e 47
KESIMPULAN DAN SARAN ...ttt sttt 47
5.1 KESIMPUIAN ..ottt st s e s e e e sba e e sba e e sabeeesaneeenareeenens 47
5.2 SATAN .ttt et e et e et e s he e e s bt e e s bt e e sbe e e s bt e e sreeeeaneeas 47
DAFTAR PUSTAKA ...ttt s 48

Xi



DAFTAR GAMBAR

Gambar 1.1 Metode Waterfall.................coccoeeviroiiniiiiniiiiiiieieeteieeese et 6
Gambar 2.1 Kriteria Pengukuran Silhouette COCffiCient .............ccueevvevvuveveeeceieneeeirenneenne 14
Gambar 3.1 Kerangka Penelitian ...........ccccooiiiiiiiiiiiiiiiiiiecceceeeecseee e 19
Gambar 3.2 FIOWCHATE EIDOW .........cc.cocieiiiiiiiiieiieeee sttt 22
Gambar 3.3 Plot EIDOW MetROd ...............ccooouieiieiiieiiiieeieeeeee ettt 23
Gambar 3.4 Alur Proses K-Means CIUSIEFING ..........c..cccueeeueeeeeeeeieniieciieeieenieeeieenieesve e 25
Gambar 3.5 Flowchart Silhouette COCffiCIOnt .............ccuovueveeveeceiriiiniiiiniineeeneenieeeen. 26
Gambar 3.6 Metodologi Pengembangan SiStem ...........ccecveiriiiiiieiiieniienieeiieeie e 29
Gambar 3.7 Rancangan ArsiteKtur SISTEIM ........couevuiiiiiriiriiiiniceeieeece e 30
Gambar 3.8 FIOWCHATE SISO ........ocueeiuieiiiiieieeieeitee ettt st 31
Gambar 3.9 FDF LeVel 0.....oouiiii et s 31
Gambar 3.10 DFD Level 1.....ooiiiiiiiiieeeeeee e 32
Gambar 3.11 Rancangan Input Data............ccccooiiiiniiiiniiniicceees e 32
Gambar 3.12 Rancangan Optimasi Jumlah CIUster ............cccocvevvieiienciienieecieeceeeieeee e 33
Gambar 3.13 Rancangan Proses CIUStEIING ..........coeevuiriiniiiiniinieieeicneeie e 33
Gambar 3.14 Rancangan Proses Data Uji......ccccccveriieiiieniieiiienieeiecseeeieeee e 34
Gambar 4.1 Halaman Input Data ...........cocooiiiiiiiiiieee e 42
Gambar 4.2 Halaman Hasil Input Data..........cccccuieriiiiiiiniiiiieiececeeceeee e 42
Gambar 4.3 Halaman Optimasi Jumlah CIuster ..........ccccoocoievoiiiiiniiiiiieieeeeeeeeeeee 42
Gambar 4.4 Halaman Proses CIUSIEFING ..........ccoeeeeecuieiieeiieiieeieeeieeeeeeiee e eve e 43
Gambar 4.5 Halaman Pengujian CIUSIEring ...........cccoceeverviniinenciiniininieneeeeeecseesie s 43
Gambar 4.6 Halaman Jterasi ..........cocueruiriiiiierieiesiesieeeeeseee e 44
Gambar 4.7 Halaman Hasil CIUSIEringG ...........cccoceviiviiiiniiiiiienieececeeeeeee e 44
Gambar 4.8 Halaman Penyebaran Data.............cccueevuieriiiiiiinieeiiciecieeee e 45
Gambar 4.9 Tampilan Silhouette COEffiCient ..............ocevievirvinieniinciniininieneeeeeeneene 45
Gambar 4.10 Halaman Data Uji........cccveriieiiieiiieiieiiecieecee ettt 45
Gambar 4.11 Hasil Pengujian Data Uji......ccccoeceevieeiiiniineniiniiiecccieecseceereseeee e 46

Xii



DAFTAR TABEL

Tabel 2.1 Penelitian SebelUmMNYa.........c.ccocvieriiiiiieiieiiieieeie et 15
Tabel 2.2 Lanjutan Penelitian Sebelumnya............ccccoooiiviiiiniiiniiiicccceee 16
Tabel 2.3 Lanjutan Penelitian Sebelumnya............cccueevuieriieiieiieeiieiiecie e 17
Tabel 2.4 Lanjutan Penelitian Sebelumnya.........c..cccccooiiniiiiniiniiiniccceee 18
Tabel 3.1 SAMPEL DAt.......cccviiiiiiiiiiiecit ettt ettt sae et eseaeebeessaeesaesasaens 20
Tabel 3.2 Data Sebelum Pre-processing Pertama.............cccceeceeveriiniiininneniecnenseneeneenen 21
Tabel 3.3 Data Setelah Pre-processing Pertama.............ccccoeeveriiecieeniiieneenieeieeeie e 21
Tabel 3.4 Pre-processing KedUQ...........coccueiiuiiiiiiiiiiieeeee et 21
Tabel 3.5 Lanjutan Pre-processing KedUa.............cccuveevieiiieiiienieeieesieeieeee e 22
Tabel 3.6 Pre-processing KETIa..........cocuiiiiiiiiiiiieiieee ettt 22
Tabel 3.7 Pre-processing KeEMPAL..........cccvevvieiiieiieeiiienieeieesieeiee e ereesveeaeesveesaesnneens 22
Tabel 3.8 Sampel Data Setelah Clustering............cccovueverviiniininicniieniniieeeceeeseeee 26
Tabel 3.9 Perangkat Keras.........ccocoiiiiiiiiiiiiieiieeie ettt ettt eteeseaeeaeessaeensaens 30
Tabel 3.10 Perangkat Lunaki............cccoiiiiiiiiiiiiee e 30
Tabel 3.11 Rancangan Pengujian Model...........cccoooiieiiiiiiiiiiieiiiiececeeee e 34
Tabel 3.12 Rancangan Pengujian SISteM........ccceveeruiriiiniiniieiiinieieniesecteeene e 35
Tabel 4.1 Data Ujiuecccveeouieeiieiieeieeeie ettt ettt e te e ae e saeereessbeesbeessseensaesnseenseennnas 38
Tabel 4.2 Lanjutan Data Uji.......cccoeeiiiiiiniiiiiiieicnteeectce et 39
Tabel 4.3 Hasil Pengujian dengan Centroid Acak.............cccoeeveeciieeienciieneenieeneeeieenieeeee 40
Tabel 4.4 Hasil Pengujian Clustering dengan e/bow dan Centroid Data Training.............. 40
Tabel 4.5 Hasil Pengujian SiSteML..........cccveriieriierieeieeiie ettt sveeseesveebeeseneeneeas 41

xiii



DAFTAR ALGORITMA

ALZOTItMA 4.1 SEIUD LIDFAFY ..ottt st ssse e e enaeennees 36
AlOritma 4.2 IMPOrt LIDFAFY.........cccueiveiaiiiiiieiieeeeeee ettt ettt ens 36
Algoritma 4.3 Inisialisasi Data...........cceeiiiiiriiiiieee s 36
Algoritma 4.4 Perhitungan SSE..........ccocooiiiiiiiiiiieeeece ettt 36
ALGOTIEMA 4.5 EIDOW ...ttt sttt sttt st 36
Algoritma 4.6 Centroid AWal.............cooiiiiiiiiieiiieeee ettt 37
Algoritma 4.7 Euclidean DiStANCe................cccueeeeierieseiieeieieeestesie et 37
Algoritma 4.8 Penentuan CIUSIET............cccoueveiiiiniiniieieeeeritee ettt 37
Algoritma 4.9 Centroid Bart..............cceeiiiiiiiiiiiiiiieseeestee ettt 37
Algoritma 4.10 Silhouette COCffICIONt..............cc.coceevirveiniiiiiiiniieiieieeteeee et 37
Algoritma 4.1 Pengujian Model...........cooiiiiiiiiiiiiieiiecie et 39

Xiv



