DAFTAR ISI

ABSTRAK ettt ees I
ABSTRACT ..ttt i
KATA PENGANTAR . ii
DAFTAR IST ..ottt ne e %
DAFTAR GAMBAR ... s Xiii
DAFTAR TABEL ... Xviii
DAFTAR SIMBOL ... ..ot XXI
DAFTAR LAMPIRAN ... .ottt XXVi
BAB 1 PENDAHULUAN ...t 1
1.1. Latar Belakang Masalah............ccccooiiiiiiiiiieee e 1
1.2. Identifikasi Masalah ... 2
1.3. MaKSUA AN TUJUAN ....ccveiiiiieie e 3
1.4, Batasan Masalah...........ccooiiiiiii e 3
1.5. Metodologi PENEIITIAN ........c.coeiuiiiiieeeee e 3
1.5.1. Metode Pengumpulan Data............cccevveiieiiiic i 4
1.5.2. Metode Pembangunan Perangkat Lunak............c.cccccoevveeieiiieniesinennnn, 5

1.6. Sistematika PenUIISaN ...........ccooiiiiiiiiie e 7
BAB 2 TINJAUAN PUSTAKA ..ot 9
2.1. Tempat PeNelitian..........cccoiiiiiiiiieccc e 9

2. 1.1 VISTAAN IMIST ... 9
2.1.2. STPUKEUF OFQANISAST ...veviviiieiiieiieiieie ettt 9

2.2, LaNdaSaN TEOM ....veeeieieiieiie ittt 10
2.2. 1. SISTEIM ...ttt 10



2.2.2. KENAAIIAN ... 11
2.2.3. INTEINET ... 12
2.2.4. INternet Of THINGS .....ooi i 12
2.2.5. WED ..o e 14
2.2.6. RASPDEITY Pl 15
2.2.7. RFID (Radio Frequency Identification)...........ccccccovevviiiiieieeiecnnn, 17
2.2.8. LCD (Liquid Crystal DiSplay) ........ccccevveieiiieiieie e 19
2.2.9. USD WEDCAM ..ot 19
2.2.10. Pengenalan Wajah (Face Recognition) ..........ccccceevveveeveiiieieeseennn, 20
2.2.11. Algoritma Haar Cascade ClasSifier..........cccooveviiiieiieieiieieciec, 21
2.2.12. Algoritma Local Binary Pattern Histogtram ............ccccccevvnirvinnnnn 22
2.2.13. PYNON Lo 23
S 1Yo EO 23
2.2.05. PHP oo e 24
2.2.06. €SSt 25
2.2.17. COUBIGNITET ...ttt 25
2.2.18. XAMPRP ...ttt 27
2.2.19. DIaW 0.....iiiiiiiiiiiiiic e 27
2.2.20. Balsamig WIreframes..........cccooveieiieie e 28
2.2.21. Unified Modeling Language (UML)........cccccovieiiieiiie e, 28
2.2.21.1. Use Case Diagram........cccccveiieiieeiee e cie e 29
2.2.21.2. ACtIVILY DIagram........ccoveiiiiiieiie e 30
2.2.21.3. Class DIagraM .......cccueeiieiieeiiie et 32
2.2.21.4. Sequence DIiagram .........ccccvevieiieeiee e 33
BAB 3 ANALSIS DAN PERANCANGAN SISTEM .....cccooviiiiiiiiiienie e, 37

Vi



3.1, COMMUNICALION ... 37

3.1.1. ANalisis Masalah ..........ccooiiiiiiiiiccc e 37
3.1.2. ANalisisS DOKUMEN ........cc.oiiiiiiiieeccee e 38
3.1.3. Analisis Prosedur Yang Berjalan ..........cccocoviiiiiiiicicnenc s 39
3.1.3.1. Prosedur Kehadiran PEJawal ............ccceevveieeieeiiesieie e seesieeiens 39
3.1.3.2. Prosedur Kehadiran Pegawai Izin atau SakKit ...............ccccoveveennnne 40
3.1.3.3. Prosedur Rekap Data Kehadiran Pegawai.............cccccoevveeveiinennnnn 41
3.1.3.4. Prosedur Penambahan Pegawai Baru.............cccccccovevvivieiiieinenns 41
3.1.4. Analisis Prosedur Baru..........ccccecviiieiiiniiesccesesee s 42
3.1.4.1. Prosedur Kehadiran PEJawal ............ccceevveieeieeiiesie e 42
3.1.4.2. Prosedur Kehadiran Pegawai Izin atau Sakit .............ccccoeervnnenne. 43
3.1.4.3. Prosedur Rekap Data Kehadiran Pegawal.............ccccccevvnenininnne. 44
3.1.4.4. Prosedur Penambahan Pegawai Baru............ccccceovveneiencncnnnn. 45
3.1.5. Analisis Aturan Kehadiran...........cccooereieneniiineneeceese e 46
3.1.5.1. Aturan Proses Kehadiran PEawal ...........c.ccoveveienienenencniesnnns 46
3.1.5.2. Aturan Proses Rekap data Kehadiran Pegawai .............cc.ccoenunee. 47
3.1.5.3. Aturan Proses Pencatatan Pegawai Baru.............cccoceeevencninnnnn. 47
3.1.6. Analisis Pengenalan Wajah............ccccccooveiiiieieccc e 48
3.1.6.1. Mengubah Citra RGB ke Grayscale..........cccccceveiiiiiiiciicieen 48
3.1.6.2. Algoritma Haar Cascade Classifier..........c.cccoevveviiviieeiiieiieciienn, 48
3.1.6.3. Algoritma Local Binary Pattern Histogtram..............ccccceevevnnnne. 48
3.2, QUICK PIaN .....eiice e 50
3.2.1. Analisis ArsiteKtur SIStEM..........coooviiiiiiiiii e 50
3.2.2. Analisis Komunikasi Data ............cccceveieriniiiniiiciecee e 51
3.2.3. Analisis Jaringan INternet.........c.cooeeiiieiene e 51

vii



3.2.4. Analisis Kebutuhan Non-Fungsional ............c.ccoovveiiiinininininens 52

3.2.4.1. Analisis Perangkat KEras ..........cccovvereiirnieeniesiie e see s 52
3.2.4.2. Analisis Perangkat Lunak ...........ccccocovviiiiiiiniiiieiie e 55
3.2.4.3. ANAliSIS PENQQUNA........oiuiiiiiiiiiieieieee s 56
3.2.5. Analisis Kebutuhan Fungsional ............cccccovviiiiiiieiecce e 56
3.2.6. Use Case DiagramM.........ccceeveiieiieii e see e sre et 57
3.2.7. DEfiNiSi AKLOT ..ot 58
3.2.8. DefiniSi USE CaSE.....c..eveieiiirieieiiiie et 59
3.2.9. USE CaSE SKENAIO.......eveuiiiiieieiisieieei s 61
3.2.9.1. Use Case SKenario LOGiN ..........ccceiveieiiieseeie e sie e 61
3.2.9.2. Use Case Skenario Lihat Data Pegawal ...........cccccooererenenennnn 62
3.2.9.3. Use Case Skenario Tambah Data Pegawai ...........ccccccevvrervninnne. 62
3.2.9.4. Use Case Skenario Ubah Data Pegawai...........cccccevererencnieninnne. 64
3.2.9.5. Use Case Skenario Hapus Data Pegawal ............ccccceeerencnininnnn. 65
3.2.9.6. Use Case Skenario Lihat Data Alat..........c.ccocvoviieinicicicnn, 65
3.2.9.7. Use Case Skenario Tambah Data Alat.............cccocevvierenciinnnnn. 66
3.2.9.8. Use Case Skenario Hapus Data Alat............ccoovvvveneiencncnnnn, 67
3.2.9.9. Use Case Skenario Lihat Data ADmin ...........cccocveiiinenninnennn, 67
3.2.9.10. Use Case Skenario Tambah Data Admin.........cccccovevreneinnennn. 68
3.2.9.11. Use Case Skenario Ubah Data Admin ...........cccceveienincninnnn. 69
3.2.9.12. Use Case Skenario Hapus Data AdMiN........ccccccveveevieiieeiinenn, 69
3.2.9.13. Use Case SKeNario ADSENSI........ccerveiiririiinieiereieneesese s 70
3.2.9.14. Use Case Skenario Ubah Status ADSeNSi ..........ccccceeervnenininnnn. 71
3.2.9.15. Use Case Skenario Rekap laporan kehadiran.............ccccceveneene 71
3.2.9.16. Use Case SKenario LOGOUL .........cccervererenirinieieieie e 72

viii



3.2.9.17. Use Case Skenario Lihat Setting..........ccooevvnieiiiniinienieneeiens 73

3.2.9.18. Use Case Skenario Ubah Setting...........ccoovvvriviieiencneniiinnn 73
3.2.9.19. Use Case Skenario Absen Masuk ............ccoceovvviriinienincinennen, 74
3.2.9.20. Use Case Skenario Absen Keluar ............ccocooviiviiniiincinnnnen, 75
3.2.9.21. Use Case Scenario Training Data Pegawai .............ccccceevveieennnne 75
3.2.10. ACHIVILY DIAQram......ccccieeirieieieeie ettt 76
3.2.10.1. Activity Diagram LOgIN .......cccccceiieieiieieece e 77
3.2.10.2. Activity Diagram Lihat Data Pegawai ............ccccocevvevveieeinennns 77
3.2.10.3. Activity Diagram Tambah Data Pegawali ...........c.ccccceeeveieennnnn 78
3.2.10.4. Activity Diagram Ubah Data Pegawali ............ccccoevvevreiveninennns 79
3.2.10.5. Activity Diagram Hapus Data Pegawal ............ccccceverenereninnnn. 79
3.2.10.6. Activity Diagram Lihat Data Alat............cccceevieieiiiiniiine, 80
3.2.10.7. Activity Diagram Tambah Data Alat ..........ccccoovieiiiinininnnn. 80
3.2.10.8. Activity Diagram Hapus Data Alat...........c.ccoovvvieniiencninnne, 81
3.2.10.9. Activity Diagram Lihat Data AAmin...........ccoceeeveieiencncnnnn, 81
3.2.10.10. Activity Diagram Tambah Data Admin..........ccccceeeveneninnnn. 82
3.2.10.11. Activity Diagram Ubah Data Admin ..........cccocevervicncncnnnn. 82
3.2.10.12. Activity Diagram Hapus Data Admin...........cccceeevveieiieieenne 83
3.2.10.13. Activity Diagram ADSENSI..........ccceivivieiieeieeie e 83
3.2.10.14. Activity Diagram Ubah Status AbSensi ..........cccccvevvviiieiinnn, 84
3.2.10.15. Activity Diagram Rekap Laporan Kehadiran ..........c.ccccocoueene. 84
3.2.10.16. Activity Diagram LOQOUL .........cccoveiiiieiiieiiee e 85
3.2.10.17. Activity Diagram Lihat Setting.........cccccoovvvviiiniiiciie e 85
3.2.10.18. Activity Diagram Ubah Setting.........c.cccccevveiiiviiiccieciec e 86
3.2.10.19. Activity Diagram AbSen MasuK...........ccccovvrieeienenencnenenes 86



3.2.10.20. Activity Diagram Absen Keluar...........cccoovviviieiencnincninenn 87

3.2.10.21. Activity Diagram Training Data Pegawai ...........ccccoceverinnnnnn. 87
3.2.11. ClasS DIAQIaM .....ccveiiiiieiiisiesie ettt 88
3.2.12. SeqUENCE DIAGIam .....ccveiviiiiiiiiieieeeee et 89

3.2.12.1. Sequence Diagram LOgiN........cccccoveveiiieiiieiieie e e 89

3.2.12.2. Sequence Diagram Lihat Data Pegawai..............ccccovevveiveiinennnne 89

3.2.12.3. Sequence Diagram Tambah Data Pegawai .............cccceeveiieennene 90

3.2.12.4. Sequence Diagram Ubah Data Pegawali.............cccccevevveiveiieennnnn 90

3.2.12.5. Sequence Diagram Hapus Data Pegawai ............c.cccvevveeveiinennnne 91

3.2.12.6. Sequence Diagram Lihat Data Alat............ccccccoevvevviieiieieenne 91

3.2.12.7. Sequence Diagram Tambah Data Alat...........ccccceoeviiinininnnn. 92

3.2.12.8. Sequence Diagram Hapus Data Alat............ccccooeveiinincninnnnn. 92

3.2.12.9. Sequence Diagram Lihat Data Admin .........ccccooeveveiencncnnnn. 93

3.2.12.10. Sequence Diagram Tambah Data Admin..........cccccvevvviveinenns 93

3.2.12.11. Sequence Diagram Ubah Data Admin .........ccccccoeverencninnnn. 94

3.2.12.12. Sequence Diagram Hapus Data AAmin ..........ccccceeevencninnnn. 94

3.2.12.13. Sequence Diagram ADSENST ........cccooeiererinieeieee s 95

3.2.12.14. Sequence Diagram Ubah Status AbSenSi..........cccccevveeeeieennnnn 95

3.2.12.15. Sequence Diagram Rekap Laporan Kehadiran ........................ 96

3.2.12.16. Sequence Diagram LOQOUL..........cccueerveeiiieiiiie e 96

3.2.12.17. Sequence Diagram Lihat Setting..........cccccovvveviiviieeiie e, 97

3.2.12.18. Sequence Diagram Ubah Setting .........cccccovvveviviveenie e, 97

3.2.12.19. Sequence Diagram Absen MasukK ..........cccoccvevieiieeiiieiineineenn, 98

3.2.12.20. Sequence Diagram Absen Keluar ..........cccccevviiieiciincinenn, 98

3.2.12.21. Sequence Diagram Training Data Pegawai............ccccoocervrnenne. 99



3.3. Modeling QUICK DESIGN .....oveiviiiiiiriieiieieie et 99

3.3.1. Perancangan SISTEM ........cccooiriiireeieieie et 99
3.3.1.1. Perancangan BasiS Data..........ccccccevierieiiiriiennieiie e 99
3.3.2. Perancangan Struktur MENU ............coeveieieiiiinieeee e 103
3.3.3. Perancangan Antarmuka ............ccoccverieieesieenese e se e 103
3.3.3.1. Perancangan Antarmuka Login..........cccccevevvievnevcsieeseecie e 104
3.3.3.2. Perancangan Antarmuka Beranda.............ccccccoeeveveiieinene s, 104
3.3.3.3. Perancangan Antarmuka Data Pegawali ............c.cccccvvevvveveinenne. 105
3.3.3.4. Perancangan Antarmuka Tambah Data Pegawai ....................... 105
3.3.3.5. Perancangan Antarmuka Ubah Data Pegawai..........c...c.ccccveeee. 106
3.3.3.6. Perancangan Antarmuka Data Alat...........ccccccevevevviiennivenninene. 106
3.3.3.7. Perancangan Antarmuka Tambah Data Alat............cccccceevvruennee. 107
3.3.3.8. Perancangan Antarmuka Data AdMin.........cccceovveneniienennnnns 107
3.3.3.9. Perancangan Antarmuka Tambah Data Admin ...........ccccceeveene.. 108
3.3.3.10. Perancangan Antarmuka Ubah Data Admin..........cccccceeeveennee. 108
3.3.3.11. Perancangan Antarmuka ADSENSI ..........ccevovreiieienineniiieins 109
3.3.3.12. Perancangan Antarmuka Ubah Status Absensi.............c.......... 109
3.3.3.13. Perancangan Antarmuka Rekap Berdasarkan Tanggal............. 110

3.3.3.14. Perancangan Antarmuka Rekap Berdasarkan Nama Pegawai . 110

3.3.3.15. Perancangan Antarmuka Setting.........cccccoevveeieevieeiic e 111
3.3.3.16. Perancangan Antarmuka Training dan Kehadiran................... 111
3.3.4. Perancangan PeSAN .........ccciveiiuieiiiie e 112
3.3.4.1. Perancangan Pesan Login Gagal...........cccccoeviiiiiiiieeiie e 112
3.3.4.2. Perancangan Pesan Hapus Data ............ccccevvveeiieeniiiesiieeeniieens 112
3.3.4.3. Perancangan Pesan Hapus Data Berhasil.............ccccociciiininnnns 112

Xi



3.3.4.4. Perancangan Pesan Tambah Data Berhasil ................ccccccoeene. 112

3.3.4.5. Perancangan Pesan Ubah Data Berhasil ................ccccocoveiieinnnnn 113
3.3.4.6. Perancangan Pesan Set Waktu Berhasil.............cc.ccocevviiiiinnn 113

BAB 4 IMPLEMENTASI DAN PENGUJIAN ..ot 114
4.1. Construction of ProtOtYPE ......eevvveieiieieee e e 114
4.1.1. Implementasi Perangkat Keras.............cccovveviivieiieii e 114
4.1.2. Implementasi Perangkat Lunak.............c.cccevviveiieni e 116
4.1.3. Implementasi Basis Data............cccccvevviieiieiiic e 116
4.1.4. Implementasi ANtarmMuKa...........cccvevieieiieene e 123
4.1.5. PENQUJIAN SISTEM ....cuiiiiiiiiieeie ettt 124
4.1.5.1. Pengujian BIack BOX.........ccccuviiieiiiieniiiiisieieeese e 124
4.1.5.2. Hasil Pengujian BIack BOX ........cccccoveriiinininieicenc s 126
4.1.5.3. Pengujian RFID.......cccccooiiiiiiiiiie e 134
4.1.5.4. Pengujian Pengenalan Wajah ... 135
4.1.5.5. Pengujian Proses ADSENSI ......cccoeiiririiininieieeie e 139

BAB 5 KESIMPULAN DAN SARAN ...t 145
5.1, KESIMPUIAN 1. 145
0.2, SAIAN. ...ttt s 145
DAFTAR PUSTAKA Lttt 146

xii



