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ABSTRAK

PT. Sriwijaya Mandiri Sumsel (SRIMAS) merupakan perusahaan yang bergerak di
bidang pengelolaan limbah B3 medis. Dalam proses operasionalnya, pengelolaan
data limbah masih menggunakan Microsoft Excel dan penyampaian informasi
melalui WhatsApp sehingga proses pengelolaan data, pencarian data, dan
penyusunan laporan belum berjalan secara optimal. Penelitian ini bertujuan untuk
merancang dan membangun aplikasi pelaporan dan pengelolaan data limbah B3
medis berbasis website yang dapat membantu proses pengelolaan data serta
menghasilkan laporan limbah B3 medis secara lebih cepat, terstruktur, dan mudah
diakses. Metode pengembangan sistem yang digunakan adalah System
Development Life Cycle (SDLC) dengan model Waterfall yang terdiri atas tahapan
requirement analysis, system design, implementation, testing, dan maintenance.
Aplikasi dikembangkan menggunakan framework Laravel dan database MySQL.
Pengujian sistem dilakukan menggunakan metode Black Box Testing untuk
memastikan setiap fungsi berjalan sesuai dengan kebutuhan pengguna. Hasil
penelitian menunjukkan bahwa aplikasi yang dibangun mampu membantu
pengelolaan data fasilitas pelayanan kesehatan, data limbah masuk, data hasil
insinerasi, serta menghasilkan rekapitulasi dan laporan limbah B3 medis secara
lebih cepat, terstruktur, dan mudah diakses. Dengan adanya aplikasi ini, proses
pelaporan dan pengelolaan data limbah B3 medis di PT. Sriwijaya Mandiri Sumsel
menjadi lebih efektif, terstruktur, dan mudah diakses.

Kata Kunci: Limbah B3 Medis, Pelaporan, Pengelolaan Data, Website, Laravel,
Waterfall.



ABSTRACT

PT. Sriwijaya Mandiri Sumsel (SRIMAS) is a company engaged in the management
of hazardous medical waste. In its operations, the company still relies on Microsoft
Excel for waste data management and uses WhatsApp to share information; as a
result, data management, data retrieval, and report generation are not yet
functioning optimally. This study aims to design and develop a web-based medical
hazardous waste data management and reporting application that can assist in the
data management process and generate medical hazardous waste reports more
quickly, in a structured manner, and with greater accessibility. The system
development method used is the System Development Life Cycle (SDLC) with the
Waterfall model, which consists of the stages of requirement analysis, system
design, implementation, testing, and maintenance. The application was developed
using the Laravel framework and a MySQL database. System testing was conducted
using the Black Box Testing method to ensure that every function operates in
accordance with user requirements. The research results show that the developed
application is capable of assisting in the management of healthcare facility data,
incoming waste data, and incineration results, as well as generating summaries and
reports on medical hazardous waste more quickly, in a structured manner, and with
greater accessibility. With this application, the process of reporting and managing
medical hazardous waste data at PT. Sriwijaya Mandiri Sumsel has become more
effective, structured, and accessible.

Keywords: Hazardous Medical Waste, Reporting, Data Management, Website,
Laravel, Waterfall.



DAFTAR ISI

COVER ....uueriirinensrinsuissnssessaissssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssass i
HALAMAN PENGESAHAN.....ccoviiniiniinniinnisssnssssissssssssssssssssssssssssssssssssssssss ii
LEMBAR PENGUJI iii
PERNYATAAN BEBAS PLAGIASI v
PERNYATAAN PENGGUNAAN Al .V
KATA PENGANTAR vii
ABSTRAK auutiitirtiinsinnuiseisisssisssnsssssisssssssssssssssssssssssssssssssssssssssssssssssssssssssss ix
ABSTRACT ...uuonuenennnenvecrvrcrensrenssesesssesssissssssssssssssssssssssssssssssssssssssssssssssssssssssssses X
DAFTAR ISL..uucuiiiiiiiiinsnnnensnsssisssnsssssssssssssssssssssssssssssssasssssssssssssssssssssasssasssssss Xiv
DAFTAR GAMBAR Xvi
DAFTAR TABEL XV
DAFTAR LAMPIRAN xvii
BAB I PENDAHULUAN 1
1.1 Latar BelaKang .........ccccoooivoiiiiiiiiieie e 1
1.2 Rumusan Masalah ..........c.ccccoiiiiiiiiiiicceeceeee e 3
1.3 Batasan Masalah..........ccocoiiriiiiiiiiiieeeeee e 3
1.4  Tujuan dan Manfaat............cocceeeiieiiiiiienieeeeee e 4
LAl TUJUAN ..ottt et eees 4
1.4.2  Manfaat........ccccvieeiieeeiie e 4
1.5 Sistematika Penulisan..........ccccooceeririiiniiininiiiieeeeeceeseee 5
BAB II TINJAUAN PUSTAKA .....cooiiiriininnninsnnsesssisssisssssssssssssssssssssssssssassses 6
2.1 Landasan TeOTT ......ccceeruiiiiieiieiiienieeieeee et 6
2.1.1  KOMPULET ...oueiiiiiiiiiieiececeese e 6
2.1.2 Perangkat Lunak........cccceevviiieniiieniieeie e 6
2.1.3 Basis Data.......cceeiiieiiiiiiieiee e 7
W R R 1 TR 7
2.1.5 Use Case Diagram ..............cccccoeveeecueeneenceeneinieenienieeneeene 8
2.1.6  ACtiVity DIiAQFAM .......c.ueeeeeeeeeiieeeiieeeiee et 9
2.1.7  Sequence Diagram ..............ccccooeveeeeueesiirieeniiiniienienieeneeen 10
2.1.8  Class DiA@IAM...........cccueeecueeeeiieeeiieeeieeeeie e enreeseaee e 11
2,19 FIOWCHATE ..ot 12
2.1.10 Kamus Data .......coocueoiiiiiiiiiiieeeeeeeee e 13
2. 111 APHKAST .o 14
2.1.12 Pelaporan .......cccveeeiieeeiieeeiieeeiie et eeiee e e e 14
2.1.13 Pengelolaan ..........ccoooeeeiiiiiieniieiecee e 15
2,114 DAL i 15
2.1.15 Limbah B3 MediS.....cccceevieriiiiniiiieienieriecieeteseeeseieee 16
2.1.16 Metode Pengembangan Sistem ...........ccceeeveeerieeenieeeneeeennen. 16
2,117 Laravel....oocooiiieiieieieeeeeeceeee e 18
2.1.18 Visual Studio Code.......cceeevuiiniiiiiiiiiiiienieeieeeee e 18
2,119 PHP .ot 19
2.1.20 MYSQL ..ottt 19
2 B B I ¢ 120 ) 1 OO OSSO 20
2.1.22 HTML .ottt 20

Xi



2,123 CSS e 21

2.2, State Of The ATt c.eecuieeeeieeeeeee et 21
BAB III METODOLOGI PENELITIAN 24
3.1 Tahapan Penelitian ...........ccccceveiiieeiiieciiieeieeeee e 24
3.2  Tempat dan Waktu Penelitian...........ccceevveeiiienieeiiienieeiienee e 28
3.3 Gambaran Umum Perusahaan..............ccccooiiiiiiiiiniiniiiicee 28
3.3.1 Profil Singkat Perusahaan ............c.ccoecveviienienieiiienieeeee. 28

3.3.2  Struktur OrganiSaSi........cccveeeruveeririeesreeesirieesseeesreesssreeessseeans 29

3.3.3  Visi dan Misi Perusahaan ...........cc.ccocceviininiiniininiiniceeee 30

3.3.3 Alur Sistem yang Berjalan ..........ccccocovieveiiiiiiiiiieeee e 30

3.3.4 Alur Sistem yang Diusulkan...........c.ccoevviievieniennieniieeee. 32

3.4 Perancangan SiSteIM.........cccceeiererriirieniieieeienie ettt 34
3.4.1  DesKripsi AKLOT......ccouieiiiieiieiiieiierie et 34

3.42 Use Case Diagram ..............ccceceeveeerceeenieeecienieneneeneeeneenenes 35

3.43  Activity Diagram LOZIN ...........cccoovcuveeeieeeiiieeiieeeie e 37

3.4.4 Activity Diagram Kelola USer .........ccccceceveenenvenicnenncneene. 38

3.4.5 Activity Diagram Data Fasyankes ...........ccccceceevienieenieennnnnnn. 40

3.4.6 Activity Diagram Data Limbah Masuk ...........ccccoceniinnnnn. 42

3.4.7 Activity Diagram Validasi Status Limbah ..............c...c.c........ 44

3.4.8 Activity Diagram Data Hasil Insinerasi...........ccccceeceeriueennnnnne. 45

3.4.9 Activity Diagram Rekapitulasi ..........cccceevveriienieenieeniennnnn, 46
3.4.10 Activity Diagram Laporan ..........ccccceevvveeniieeniueeinieeenieeninenn 47
3.4.11 Activity Diagram LOZOUL .............ccccueeeeueeeciieeieeeiieeeieeeenen 48
3.4.12 Sequence Diagram LOZIN ...............cccccocueeveeniueeseeniinceennennn, 49
3.4.13 Sequence Diagram Kelola USer .........cccceeeveercveencieeenieeenen. 50
3.4.14 Sequence Diagram Data Fasyankes ........c..cccccecevvevenicnnenne. 52
3.4.15 Sequence Diagram Data Limbah Masuk.............c.ccccevvernneen. 54
3.4.16 Sequence Diagram Validasi Status Limbah .............cccceueeee. 56
3.4.17 Sequence Diagram Rekapitulasi .........ccccoeevveviveiniieenieeenen. 57
3.4.18 Sequence Diagram Laporan ..........ccccceceeveenueeneenienneennenn. 59
3.4.19 Sequence Diagram LOZOUL ............cc.ueeeeueeeeveeeceeenreeenieeennen 60
3.4.20 Class DIagram ........c.ccocceeeereenieniineinieeieeeeie st 61
3.4.21 Flowchart Administrator SiStem.........c.ccceveevieevieiniennieennenn 62
3.4.22 Flowchart Staf .........cccooiiiiiiiie e 64
3.4.23 Flowchart Petugas ........cccceovuveeiiieeiiieeiieeeie e 66
3.4.24 Flowchart Manager...........ccoceevuerieneinienieneeeeeseee e 68

3.5 Kamus Data.....cooouiiiiiiiiiii e 69
3.5.1 Desain Tabel ......cccooiriiiiiiiiiiiieeeeeeee 71

3.6 Rancangan Desain ApliKasi........ccceevveeeiiiieniiieeniieeeiie e 72
BAB IV HASIL DAN PEMBAHASAN 81
4.1 HASIL e 81
4.2 Pembahasan........c.cccoceiviiiiiniiiieriee e 81
4.2.1 Requirement ANalysSis.........ccceercvreeiieeerireniieeeie e eeeee e 81
4.2.1.1 Analisis Kebutuhan Fungsional..............ccccceenirnnnenn. 81

4.2.1.2 Analisis Kebutuhan Non-Fungsional......................... 82

4.2.1.3 Studi Kelayakan ...........ccocceeviieiiiniiiiieieeceeeie 83

Xii



4214 Alatdan Bahan .......coooveeveeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee, 84

4.2.2  System DeSIZN.....ccccuiiiiiiieiiieeiiee e eee e 84

4.2.3  Implementation..........cceecverieeriienieeiie e eee e seee e 85

O S YT | -SSP 93

4.2.5.1 Metode Pengujian..........ccccceeveeevieeneeeiieenieeieesee e 91

4.2.5.2 Hasil Pengujian..........cccceeeveeeiiieieiieeciie e 91
4.2.5.3 Kesimpulan TeSting ..........cceeeeeevieenveriieenieeieenreeneans 101
4.2.6  MAINENANCE ...ouvveentieiiieiieeiieeiee ettt ettt st 101
BAB V KESIMPULAN DAN SARAN 102
5.1 KeSIMPUIAN......ccccviiiiiiieiie ettt e e 102
5.2 SATAN...iiiiiiiiiiee e 102
DAFTAR PUSTAKA 103

Xiii



DAFTAR GAMBAR

Gambar 2.1 Metode SDLC (System Development Life Cycle)............................ 17
Gambar 3.1 Tahapan Penelitian...........ccccoevieiiiiiiieniieieciceeeee e 24
Gambar 3.2 FOrm Wawancara ..........cocceeoiieiiiieiiiieeieeeeeeeeeeee e 27
Gambar 3.3 Struktur OrganiSasi ...........eecveerieeriieeriienieenieesieeieeeeeeree e eeeeseee e 29
Gambar 3.4 Alur Sistem yang Berjalan..........ccccooovveeiiieiiiiecieece e, 30
Gambar 3.5 Alur Sistem yang Diusulkan...........cccoecveviiniiiinieniiieiece e 32
Gambar 3.6 Use Case DiQ@IaAM.............ccccuueeeeecueeeeeiiiieeesiiieeeeeiieeeeenieeeeesveeens 35
Gambar 3.7 Activity Diagram LOZIN .............cccoueevuieeiueeeiieeeiieeeciieenieeeseeeeieens 37
Gambar 3.84ctivity Diagram Kelola USer .........cccocevieviiiiiniininiiniiccceee, 38
Gambar 3.9 Activity Diagram Data Fasyankes ...........ccccoeveevveniiienienieeneennnenn, 40
Gambar 3.10 Activity Diagram Data Limbah Masuk...........c..cccceeiniinnncnnene. 42
Gambar 3.11 Activity Diagram Validasi Status Limbah.............cc.cccoeeiiiinnnnnnn 44
Gambar 3.12 Activity Diagram Data Hasil InSInerasi ..........cccceeceveveneeneeicnnenne. 45
Gambar 3.13 Activity Diagram Rekapitulasi..........cccoeveeveiienieniiienieniecieeee, 46
Gambar 3.14 Activity Diagram Laporan ...........ccccceceeveenienneeniieenienieneeneeene 47
Gambar 3.15 Activity Diagram LOGOUL ..............ccccueeeeeeeeieeeeiieeeiieeeiieenieeeeeens 48
Gambar 3.16 Sequence Diagram LOZIN .............cccccoceeveenoinieeniieiieneeeieeneeen, 49
Gambar 3.17 Sequence Diagram Kelola USer..........c.coveeviieiieniienienieeiieeeene, 50
Gambar 3.18 Sequence Diagram Data Fasyankes.........c..ccccoevvevenvinieneencnnene. 52
Gambar 3.19 Sequence Diagram Data Limbah Masuk..............ccccceeviiiiiiennnnnnn. 55
Gambar 3.20 Sequence Diagram Validasi Status Limbah...........ccccocevieinnnne. 54
Gambar 3.21 Sequence Diagram Rekapitulasi..........cccceevvveencieeniieencieeeeieeenen. 56
Gambar 3.22 Sequence Diagram Laporan ............cccccceceeviinieeniieeneenienieeneenn 57
Gambar 3.23 Sequence Diagram LOGOUL .............ccooeecueeeeeeeeceeeeirieeniieeeieeennens 59
Gambar 3.24 Class Diagram.........c..cocevieviiiiiniinenienieeeeeceeeeee e 60
Gambar 3.25 Flowchart Administrator SIStem...........cevueerierieeniieeneenienieeneene 61
Gambar 3.26 Flowchart Staf .........ccooooiiiiiiiiie e 62
Gambar 3.27 Flowchart PEtUZAS ........cc.eeeviiieiiieeiieeeieeeeeeee et 64
Gambar 3.28 Flowchart Manager .................ccoccoeeeceneeneesenienenieneeneeeeeenes 66
Gambar 3.29 Halaman Login.........cccceccueieiiiieiiieeiiieeieeeeeee et 72
Gambar 3.30 Dashboard Staf .............ccccoooviieiiiiiiiieeceeee e 73
Gambar 3.31 Menu Data Fasyankes..........ccccoocveeviieiiiieniieecieccee e 73
Gambar 3.32 Tambah Data Fasyankes ...........ccccoecevviiniininiiniinencneccciceee, 74
Gambar 3.33 Submenu Data Limbah Masuk ............ccoccoiiiiiniiii 74
Gambar 3.34 Tambah Data Limbah Masuk...........cccccoceeviiiiniinininiiecieeene, 75
Gambar 3.35 Submenu Data Hasil Insinerasi..........cccocceevieiiiiniiiienicniiene 75
Gambar 3.36 Laporan ..........ccoouieiiiiiiiiieeiee e 76
Gambar 3.37 Dashboard PetUZas ............cccveevveeeiiieeiieeereeeee e 76
Gambar 3.38 Submenu Data Limbah Masuk - Petugas...........cccccoeeeeviiriiiennnnnne. 77
Gambar 3.39 Submenu Data Hasil Insinerasi - Petugas.........cccccecveeevveenneennneen. 77
Gambar 3.40 Dashboard Manager ..................ccccoeeceeveeeeceeiieeiiesiesieeeeeeneeene 78
Gambar 3.41 Rekapitulasi .........cccocvieriiiiiiiiiciicceeeeee e 78
Gambar 3.42 Laporan - Manager .............ccccoouceeeieeeeiieeniieeeiieeeiie et 79

Xiv



Gambar 3.43 Dashboard AdmIinistrator SISEEIM ........eeeeeeeeeeeeeeeeeeeeeeeees 79

Gambar 3.44 Kelola USET ........c.oeeeuiieiiieeiie et 80
Gambar 3.45 Tambah Data USEr .......ccccccuieiiiiiiiiiieeiieiieceeeeee e 80
Gambar 4.1 Halaman LOZi..........cceeecueieiiiieiiieecieeeeeeteeeee e 85
Gambar 4.2 Dashboard Staf ..............cccoovieiiiiiiiiieeieeceeee e 85
Gambar 4.3 Data Fasyankes ..........cccceeciiiiiiiieiiiecciieceeee e 86
Gambar 4.4 Tambah Data Fasyankes ...........ccccceeeieriiienieniiiiiecieccce e 86
Gambar 4.5 Data Limbah Masuk ..........ccccccoveiiiiiiiiecieeeeee e 87
Gambar 4.6 Tambah Data Limbah MasukK.............cccccoeviiniiiniiiniieieie e 87
Gambar 4.7 Data Hasil INSINETasi........ccceeeuvieiiieeiiieeiieecieeeeeeeree e e 88
Gambar 4.8 Laporan - Staf ..........ccciiiiiiiiiiiieceeee e 88
Gambar 4.9 Dashboard Petugas .............cccoecueviiviniinieniiiinieeeeeeeeeeeee 89
Gambar 4.10 Data Limbah Masuk - Petugas..........ccccceecveviienieniieniecieeieeeeee 89
Gambar 4.11 Data Hasil Insinerasi - Petugas ........cccccoceevevviiniininicnicncniceene, 90
Gambar 4.12 Dashboard MAnager .................ccooeecueeeecueeeicveeeiieeeiieeneeeniee e 90
Gambar 4.13 ReKapitulasi ........c.oovoiieiiiiiiiiieiieeee e 91
Gambar 4.14 Laporan - Manager .............cccooeceeeeceeeesieeeiieeecieeeeieeeseeesneee e 91
Gambar 4.15 Dashboard Administrator SiStem ...........ccceeeeeevieniiiiiieniieeiene 92
Gambar 4.16 Kelola USET ........ccooeviiiriiiiiieiiecieeieeee et 92
Gambar 4.17 Tambah USET .........cccciiiiiiiiiieeee e 93

XV



DAFTAR TABEL

Tabel 2.1 Simbol Use Case Diagram ...............cccueeeueeeereeeecieeeirieeeieeeereeeesee e 8

Tabel 2.2 SImbol Activity DIiA@ram ..........c..cccueeeueeecieecieiiieiiesieeeeeeeeereesae e 9

Tabel 2.3 Simbol Sequence Dia@ram ................cccueecueeeeeeeecieeeiieeeieeeiee e 11
Tabel 2.4 SIMbol Class Dia@ram .............ccoccueeceeioieecieiiieiiesie et sve e 12
Tabel 2.5 SIMbOl FIOWCAATE .....c..oooeeeiiiiiiiieiee e 13
Tabel 3.1 DesKIipsi AKLOT ......cc.eeiuiieiieiieeiieeie ettt 34
Tabel 3.2 Desain Tabel USET .........ccocuieiiiiiiiiiiiiiieie e 71
Tabel 3.3 Desain Tabel Data Fasyankes .........ccccoevveeeiieniieiiieniieiiecieeceie e 71
Tabel 3.4 Desain Tabel Data Limbah Masuk............cccccoooiiiiiniiiiiiiniiieieeee 71
Tabel 3.5 Desain Tabel Hasil INSINETasi .......ccceveeriieiinieniiiieniericeieeeeeeeee 72
Tabel 4.1 Studi Kelayakan..........c.coocoiiiiiiiiniiniiceecece e 83
Tabel 4.2 Pengujian Halaman Staf ...........c.cocooiiiiiiiiiiiiceeee e 94
Tabel 4.3 Pengujian Halaman Petugas ..........ccoooeeiiiiiiiiiniiieieeeceeee 96
Tabel 4.4 Pengujian Halaman Manager ................cccocoveeeeeciiencieeeeenieeciienieennens 98
Tabel 4.5 Pengujian Halaman Administrator Sistem..........cccccecveveevienicneenennene. 99

XVi



DAFTAR LAMPIRAN

Lampiran 1. Lembar Kesepakatan Bimbingan LA

Lampiran 2. Lembar Pengajuan Judul LA

Lampiran 3. Lembar Pengesahan Judul LA

Lampiran 4. Lembar Permohonan Pengambilan Data Mahasiswa ke Instansi
Lampiran 5. Lembar Pengantar Pengambilan Data dari Lembaga ke ke Instansi
Lampiran 6. Surat Balasan Penerimaan Izin Pengambilan Instansi/Industri
Lampiran 7. Lembar Bimbingan LA

Lampiran 8. Lembar Rekomendasi Sidang LA

Lampiran 9. Lembar Revisi Dosen Penguji

Lampiran 10. Rekapitulasi Revisi LA

Lampiran 11. Lembar Persentase Hasil Pengecekan Plagiasi

Lampiran 12. Link Listing Code

Lampiran 13. Form Wawancara

Lampiran 14. Dokumentasi Wawancara

XVii



