DAFTAR ISI

HALAMAN PERNYATAAN KEASLIAN SKRIPSI.....cccoiiiiiiininininineiciccieeneeenne ii
HALAMAN PENGESAHAN ...ociiiiiiittirnee ettt et ettt iii
KATA PENGANTAR ..ottt ss et iv
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI SKRIPSI ....ccccoccoveieinnnene v
ABSTRAK ettt bttt st vi
ABSTRACT ..ttt sttt ettt e b ettt st et e b et et et e st s eees vii
DAFTAR IST .ottt sttt viii
DAFTAR TABEL ..ottt sttt xii
DAFTAR GAMBAR ..ottt ettt ettt sttt xiii
BAB I PENDAHULUAN ....ooiiiiiteteeeteet ettt sttt ettt 1
1.1 Latar BelaKang .........cocoieiiniiiiniieieiceeteeeteescet ettt sve e 1
1.2 Rumusan Masalah ...........cccoeoiviiiiiiiiinicceecees ettt 3
1.3 Tujuan Penelitian..........ccoeceeiierierieeieeieeieee ettt 3
1.4 Manfaat Penelitian.........cccoooiririniiniiniiniiiiii ettt 4
1.5 RUANZ LINGKUP .eoutitiiiieiieieieeeeeeete ettt sttt ettt st et seeene 4
1.6 Sistematika Penulisan............coccoevieviiiiininininincieiceeecceeeeeee e 5
BAB Il LANDASAN TEORIL....ccuoiiiiiiiiiiitcectctete ettt 8
2.1 StUAD LIEEIATUT. ...ttt ettt sttt sttt et st sa s saeeneen 8
2.2 Object-Oriented Programming (OOP) pada TypeScript........ccceeeeeeveevcenienaennnen. 10
2.3 TCONIX PFOCESS ..eeeeeeaneenieeieeitenteeitenteeeeste et esitesseeseeeaeessesese e st esanesaaesmeeeneeen 11
2.4 Business Process Model and NOIGLION ...............ccccceveeceireesieneninsinenieneeeeaens 13
2.5  Unified Modelling Language (UML) ..........ccoooieieiireieeieeceeeeeeeeeeeeeeee e 14
2.5.1 Domain MOdel ...............c..cououemuininieiniiiinieeiieieeeectenieetesee et sre e 15
2.5.2 Class DIAZTAIM ........oevieiieieecieeeieeteeete et ete et esreeeseesstesntesnsesseesseessesseeseennsennses 15
2.5.3 Use CaSe DIAGIaAM ......cc.eeeieeieeiieiieiieeiieete et eteeieeste et e enteeeesssesnsessseessaensnenseas 16
2.5.4 SequeNnCe DIAZIAM .....ocuiiiiiiiieeieeie ettt ettt ettt ettt e st et et e e enaees 17
2.5.5 RODUSINESS DIAZFAN.......oooeeeeeeeeeeeeeeieeieeieeeieeeee e steseessseesesseessaesseesnsesssennns 18

2.6 Static COAe ANAQLYSIS .....ooccveeeereeerieeceeeiiieeceeecteesreescrteestreesseessaeessseesssaesssesssnes 20
2.7 OPKFIOW ettt st sttt et 21
2.8 Kualitas Perangkat Lunak ..........c.cccooveeiiiniinioninieieceeeeecee e 22



2.9 COAR STNCILS e e e e e e e e e et e e e e e e e e e e e e e e e e e e e e e aeareeeraeaeas 23

2.10 POSEGIESQL ..ottt ettt sttt ettt s s et ne e 24
21T BUIN ottt ettt ettt sttt et 25
212 ELYSIATS oottt sttt 26
2.13 Pen@UJian BIACK-BOX .......cccoecuevereenieninieiieeeeiesee e site et te et eseessesanenaesaeenes 27
BAB Il METODE PENELITIAN .....oociitiiiirineneetetetee ettt 28
3.1 Metodologi PEnelitian .........cccoeecieviieieniinieienicieeeeese e 28
3.2 Tahapan Metodologi Penelitian...........ccceecveeieeiiriiiesiieiceeeeeeeeee e 30
3.2.1 ROGUITCIIENLS ..ottt ettt ettt ettt ettt e st e st e aeeeeeen 30
3.2.2 Analysis and Preliminary DeSign ............cccoeveeveeierieiniinienieeieeseeneestesee e 31
3.2.3 Detailed DESIQH c.......ccoueeveeeiiiiirieeieeeeee ettt ettt st n 31
3.2.4 TMPLCICHIQITION ...ttt ettt ettt ettt et e e e e s 32
3.2.5 Static COAE ANQLYSIS ..oeeveeeeeieeeieeieeeieeieecteeeeeeeestesteeeeeeeesseesseesseesnsesnsessaenseas 32
3.2.0 REJACIOTING ..ottt ettt sttt aesae e e nbesneens 34
3.2.6.1. PriOTTHZATION «...eutevieieieeieeieee ettt ettt ettt s nesaeeanens 34
3.2.6.2. APPIY REFACIOVING ...ttt et e st e aesnsassaeneas 35
3.2.7 After Refactoring EVAIUGLION .............ccccueeeueeeeeeeeiecieeeeeeieeeeeeiesieeseeesenesseeeee e 36
BAB IV HASIL DAN PEMBAHASAN .....oottitreteteeteteeeeteste ettt 38
4.1 TahQP REGUIFETNENLS .......eoeeeeeeiiieeiinieeiieieeiteeesie sttt ettt sae st see e e saeeas 38
4.1.1 Functional ReGUIFEMENLS .........cc.cccueeeeievuireerinieienieniteresiesteneeeatesee e esesseene e 38
4.1.2 DOMAIN MOAEIING ......c..cc.eoveerieiiniiiiieniiiteeeteeteete ettt ettt 42
4.1.3 Behavioral REqQUIrEMENt.........cccuevuerieieririeieneeiesieetesteecet et 44
4.1.3.1. GUI StOryboard ........cc.eeueeierieniinieienieriteteneeesie ettt ettt sve e 44
4.1.3.2. Use Case DIaglram ........cc.cecvevuerienienierienieeieeiesieetesiestensesseensessesseessesasensesseenes 51
4.1.4 Milestone 1: Requirements REVIEW ..........cccccueevueevuirieriiiiienieeteeeeesieeieeneeeseeae 54
4.2 Tahap Analysis dan Preliminary DeSig .............coeeceeveveereeserireneeienieeeeeenaennnes 55
4.2.1 RODUSINESS ANQIYSIS ..ottt ettt ettt sttt 56
4.2.2 Update the Domain MOdel ..................ccccoovueivouinouinoiiiiiiiiieiieiieceeste st 62
4.2.3 Milestone 2: Preliminary Design Review (PDR) ........cccoccvvoiivceineinciiniicneeaenn, 62
4.3 Tahap Detailed DeSign..........cueecueeeeeeeeeiieseieeieeieesteeeteecreeseeeseessestessseesessessnes 64
4.3.1 Sequence DIAGIAM ........ccceveiieiiiiiiiieetete ettt ettt et e sbe e 64
4.3.2 Update the Domain Model (Class Diagramy) ..............cceeeeeeeeeeescvesceeneenseenneenns 70
4.3.3 Milestone 3: Critical DesSign ReView ...............cooveeereuerereenieneeieneneeereneeneene 70

X



4.4 Tahap IMplementQlion ..............c.cocueeeeeevuereroieneniiieeieetcetestesee sttt saeenens 72

B4 COING ottt ettt sttt sbe e aes 72
4.4.1.1. Spesifikasi Perangkat..........cc.ccccevieviininiininiiiiiniceecrccce e 72
4.4.1.2. Implementasi Kelas ........ccceeuevuerieiininiiinietceeteeeeeete ettt 73
4.4.1.3. Implementasi Basis Data ...........coceevueririerininiieneeieieceeeeeeee e 75
4.4.1.4. Implementasi BACK-ENd..............cccoueveeiriineniiininieiesentesiesteeesie e 76
4.4.1.5. Implementasi FFONI-ENA ............cccoeeveeeevieninieienieeieseetese st 76
B2 TOSHING .ottt sttt ettt et st sttt e et e b e baeeneesanes 76
4.5 Tahap Static CoOde ANQLYSIS ..........oocceevceevoiiieiiiiiiiieiieeeeteete ettt 76
4.5.1 Setup SONATQUBE ........coeeeveieiiaiiieeieeee ettt ettt ettt sttt et 77
4.5.2 Metrics MeaSUTEMENL ..............ccuceeeeuereruinieeiiieeieeieieeteseeseteaessesetensesaeesaesneenee 77
4.5.3 Code Problems Detection...............c..couecueeveecuenieeenueninnienenieneneenueseesesseennenne 78
4.5.4 Performance MEASUTETENL ...........cvecvveeeeeererererereeseressensessesseeseessessssesnsesssennes 80
4.6 TANAP REFUCIOFING ...ttt ettt ettt saeens 82
4.6.1 PHIOVIHIZE ISSUC ..ottt ettt ettt ettt s e e bee e 82
4.0.2 APPLY RESACIOVIAG ...ttt ve s sa e e e sseenes 86
4.6.2.1. Penanganan Large Class dengan EXtract Class ...........cccocevcevereeenercvenecnnenn 86
4.6.2.2. Penanganan Long Method dan Duplicated Code dengan Extract Method...... 88
4.6.2.3. Contoh Penerapan RefactOriNg ..........cccueceeeeeeeercereeniieiiesieeeeeeeeeaesaesveenns 89
4.7 Tahap After Refactoring EVAIUGLION. ..............ccueeeeeeceeeceieeiieeeeeieeieeieeseeesveeeseenes 91
4.7.1 Re-1eSting (BIACK-BOX).......cvecueeiieeeeeieeieeie et et seeesveseeeteeteese s e ssa e e nsnenens 92
4.7.2 Re-measure (SONArQUDE) ........cccvveciiiiiiicieciecie ettt 92
4.7.3 Re-measure PerformanCe ..............cueeeveeeeceieciiecieceeceeeeeeteeieeste e e e sene e 92
4.7.4 ComPAriSON ANQIYSIS ......coeueeeeieiiaiieiieeteete ettt ettt sttt 94
4.7.4.1. Perbandingan Metrik Large CLaSS .........cceeeveeveeirienenierieseeieseeeesieseenene 95
4.7.4.2. Perbandingan Metrik Long Method.................cccoeveveeevevcienenieniineniesieneeeen, 96
4.7.4.3. Perbandingan Metrik Duplicated Code ................c.cccueeeevcevcuesenvinieiirrenienenne 97
4.7.4.4. Perbandingan Performa ...........cccoccecvevinienieniniieneeecesceeieeee e 99
BAB V KESIMPULAN DAN SARAN ..ottt 100
ST K@SIMPUIAN...ccuiieiieiieieeeee ettt ettt et e s e s e e e e sseesnseenseenseas 100
5.2 SAAN ettt e ae s 101
DAFTAR PUSTAKA ...ttt ettt ettt st nnen 102
LAMPIRAN 1. Wawancara dengan Supervisor Akademik.........cc.cccceeverveveninnincnnnnnens 106



LAMPIRAN 2. Updated Domain Model .....................cccoveevemersueneneinenenieneneeereneeenees 107
LAMPIRAN 3. ClASS DIiGAZFAN ........cueeeeeeeiiniieiiieeieienieetesieeteseeseeste et sve e 108
LAMPIRAN 4. ERD ..ottt ettt 109
LAMPIRAN 5. SCHCIA PPISIA ..ottt 110
LAMPIRAN 6. Implementasi AP ..........ccooiriiiiniiierieieieeeeeeete e 117
LAMPIRAN 7. Hasil Implementasi Front-ENd .............occeeeueeeeeeienireieeieeieeeeenveeeens 119
LAMPIRAN 8. Tabel Rencana Pengujian ApliKasi.......cccceeceeveeviereenienenieniincnieneneens 132
LAMPIRAN 9. Tabel Hasil Pengujian Black-Box ..........cccccccceervueneneevenensienenienieneeenees 137
LAMPIRAN 10. Tabel Perhitungan Metrik pada File .........cccocevevieienenienineeieneneene. 149
LAMPIRAN 11. Tabel Perhitungan Metrik pada Method ................ccceoevevvenencennuennnnne. 151
LAMPIRAN 12. Tabel Long Method..................cooeeeuecerieeninieieiineesienieeienieeeesseneesanas 159
LAMPIRAN 13. Tabel Pengukuran Performance ...............oceeeeveecerceeceenienseenenennenes 164
LAMPIRAN 14. Tabel Ekstraksi Method ...............cocovemieneneniieniniineniiienenecceneenees 167
LAMPIRAN 15. Tabel Re-testing (BlACK-BOX)........ccccuvueouereroeriieiirienieseeiesieeeesieseeennas 171

LAMPIRAN 16.
LAMPIRAN 17.
LAMPIRAN 18.

Tabel Perhitungan Ulang Metrik pada File ........cccccoveevenenievcneencnenns 185
Tabel Perhitungan Ulang Metrik pada Method ................cccccvvveeuenncn. 187
Tabel Pengukuran Ulang Performance ............coocceeeveeeevecveeevenevennnnne. 202

Xi



