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ABSTRAK

Sistem presensi konvensional yang masih digunakan oleh banyak perusahaan sering kali
menghadapi kendala teknis, seperti efisiensi rendah, kerentanan terhadap manipulasi data,
serta keterbatasan aksesibilitas. Penelitian ini bertujuan untuk mengembangkan sistem
presensi berbasis QR code yang terintegrasi dengan algoritma Haversine, guna memastikan
keakuratan lokasi kehadiran peserta magang di PT XYZ. Sistem ini dirancang menggunakan
metodologi Waterfall, dengan pengembangan aplikasi mobile berbasis Flutter, Firebase
Authentication untuk autentikasi pengguna, serta Firestore sebagai penyimpanan data.
Algoritma Haversine digunakan untuk menghitung jarak antara perangkat pengguna dan
lokasi kantor berdasarkan koordinat GPS, memastikan kehadiran hanya dapat dilakukan
dalam radius tertentu (<20 meter).Sistem yang dihasilkan menyediakan fitur pencatatan
kehadiran real-time, pemantauan lokasi pengguna, serta pengelolaan data kehadiran melalui
dashboard berbasis web. Pengujian dilakukan dengan metode black-box testing, yang
menunjukkan bahwa sistem mampu meningkatkan efisiensi proses presensi dan keakuratan
pencatatan data kehadiran. Dengan integrasi fitur-fitur tersebut, sistem ini tidak hanya
mempermudah pengelolaan data kehadiran tetapi juga meningkatkan transparansi dan
akurasi manajemen sumber daya manusia.

Kata Kunci: QR Code, Algoritma Haversine, Sistem Presensi
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ABSTRACT

Conventional attendance systems still used by many companies often face technical
challenges such as low efficiency, vulnerability to data manipulation, and limited
accessibility. This research aims to develop a QR code-based attendance system integrated
with the Haversine algorithm to ensure the accuracy of internship participants' attendance
locations at PT XYZ. The system is designed using the Waterfall methodology, with the
development of a Flutter-based mobile application, Firebase Authentication for user
authentication, and Firestore as data storage. The Haversine algorithm is employed to
calculate the distance between the user's device and the office location based on GPS
coordinates, ensuring attendance can only be recorded within a specific radius (<20 meters).
The resulting system provides features for real-time attendance recording, user location
monitoring, and attendance data management through a web-based dashboard. Testing was
conducted using the black-box testing method, demonstrating that the system improves the
efficiency of the attendance process and the accuracy of attendance data recording. With
these integrated features, the system not only simplifies attendance data management but
also enhances transparency and accuracy in human resource management.

Keywords: QR Code, Haversine Algorithm, Attendance System



DAFTAR ISI

SKRIPSI .ttt i
SKRIPSI. ettt I
PERNYATAAN ORISINALITAS ..ot ii

PERNYATAAN PERSETUJUAN PUBLIKASI KARYA ILMIAH UNTUK

KEPENTINGAN AKADEMIS ...ttt e e iv
LEMBAR PEGESAHAN ..ottt ettt e e eaeee \Y;
K AT A PEN G AN T A R ettt a e Vi
A B S T R A K e e e viii
A B S T R A C T e e ettt e et e e e et a et aaraa——_ iX
(DY AN I 3 1] TR X
DAF T AR GAMB A R ..o e ettt e et e e e e e e e e e e e e e e e e Xl
(DY N I o I AN = = R XV
(DY ANl I AN AV | 1 o 1 XVI
DAFTAR PERSAMAN AN ..ottt ettt et et et e ettt et e sttt e et et e e et r et rer et s XVII
57 N0 = 2 1
Lo AN AN o L L 7N 1
11 Latar BEIAKANG......ccvvieiieeiiie ettt ettt re e e e e e e st e e et e e e re e e sbaeenneeens 1

1.2 RUMUSAN IMASAIAN.......eeiiiiiiiiiiiiiiiiiiiiieeeee ettt ettt ettt eeeteeeeeeeaeeeeeeseeseeeasesesssesesereeneees 3

1.3 TUJUAN PENEIITIAN ...ttt e e e 4

1.4 IMANTAAE PENMEIITIAN ...evveeeeeeeieeeeeeeee ettt ettt ettt eeeeeeeeeeeeseeeeeeeeeeaeeeeeeeaeeeeeeeeennnnes 4

1.5 Batasan IMaASaIAN .........eeeeeeeieieiieieeieeeeeeeeee ettt ettt eeeeeeeeaeeaaeaeanaeaeeaeeanana 4

1.6 Luaran yang DINarapkan .............coooeeiiiieiiee ettt e sve e evae e s vee e 5

1.7 Sistematika PENUIISAN.......cooeeeeeeeeeeeeeeeeee 5
572N 2 7
TINJAUAN PU S T A K A ottt e et e e e et et e e et e e reeets 7
2.1 [ ST=Y 1Y 7

2.2 QUICK RESPONSE COUR ...neeeeeiee ettt ettt et e et e st eeeneee e e 7

2.3 (C1=To] [oTox: 1110 o IR PP 8



24 [ LT T o T T B L L PR ORTRPPPR 8

25 GOO0GIE FIFEDASE ...ttt 10

2.6 HaVErsing FOIMUIA..........coooiieeie et e e 11

2.7 Metode Waterfall ............cooouveeiiiieeeeee e 13

2.8 Unified Modelling LangUagE........c.veeiueerierieeiierieeieesiee sttt 14

2.9 BIaCK BOX TESTING ...uveeeieiiieeiiesiieei ettt sttt s 14
2.10  ATSITEKIUN MVVM oottt ettt 16
211 Penelitian TerdanUlU ........c.cooiiiiiiiiiiiiieeece e 17
BAB I ———— 22
METODOLOGI PENELITIAN ...ttt a e e e e 22
3.1 Tahapan PeNEHTIAN.........coocviee et e e e eanneas 22

3.2 1dentifikasi MaSalah...........coueiiiiiiiie s 22

3.3 STUAT LITEIAEUN ...ttt st e b e sateen 23

3.4 Pengembangan SISTEIM ..........c.eeoiiieiiie e e e e 23

3.5 Tahapan KeQIAtAN .......c..eeevieeiiei et st e b e e ere e e sateeesareeeneeas 32
N 2 33
HASIL DAN PEMBAHASAN ...ttt 33
4.1 AANALISIS. .ottt ettt et nnees 33

4.2 DL U o TSP 34

4.3 IMPIEMENTAST COUE .....vveeeiieecee ettt e e e eeeaaaeas 69

4.4 APIIKAST MODIIE ...t e 70

4.5 WEDSITE AGMIN L.ttt et et e naees 87

4.6 PENGUJIAN ...ttt ettt et e e et e e st e e et e e e ba e e s taeenareeenees 89

B A B Ve 95
5.1 KESIMPUIAN. ...t st et e e sate e e s ateeeaneas 95

5.2 T 12 [T PP PP PP OPPPPPOPPRPRNt 95
DAFTAR PUSTAKA . oottt e e e e st e e e e e e s s bbb aeeeeees 97
LAMPIRAN Lttt ettt e e e e e s s st bt et e e e e e s s e bbb e e raaaeeannns 103
Lampiran 1 WAWEANCAIA ..........cueeeiuieeiiieecieeeeitie e e etee e e stee e e etee e s stte e e snaeeesnaaeesnaaaesseeeanns 103
Lampiran 2 DoKUMENEaSi ADSENSI .....ccvvieiiieciiie et 106
Lampiran 3 Pseudocode Aplikasi MODIIE.............ccooiiiiiiiiiii e 107
Xi

Harianto Billy Tandias, 2025

IMPLEMENTASI ALGORITMA HAVERSINE PADA SISTEM KEHADIRAN KARYAWAN PT. XYZ BERBASIS QR CODE
UPN Veteran Jakarta, Fakultas IImu Komputer, Informatika

[www.upnvj.ac.id — www.library.upnvj.ac.id — www.repository.upnvj.ac.id]


http://www.library.upnvj.ac.id/

Lampiran 4 Pseudocode Website AdMIN..........cocoveiiiiiiieiiiiieiceeeeee e 108

Lampiran 5 FOrM TESHING ....coviiiiieiiie et 109

X
Harianto Billy Tandias, 2025
IMPLEMENTASI ALGORITMA HAVERSINE PADA SISTEM KEHADIRAN KARYAWAN PT. XYZ BERBASIS QR CODE
UPN Veteran Jakarta, Fakultas IImu Komputer, Informatika
[www.upnvj.ac.id — www.library.upnvj.ac.id — www.repository.upnvj.ac.id]


http://www.library.upnvj.ac.id/

DAFTAR GAMBAR

Gambar 2.1 Model Waerfall ...........c.ooo i 13
Gambar 3.1 Tahapan Penelitian ... 22
Gambar 3.2 Metode Waterfall.............coouiioiiiiiii e 23
Gambar 3.3 Cons0ole FIrEDASE .........ueeiiiiiiiiiee e 27
Gambar 3.4 Implementasi Algoritma HaVerSINe ...........cccooviiieiiieiieeiie e 28
Gambar 4.1 Use Case Diagram Website AdMIN ........ccccooiiiiiieiiienieenie e 35
Gambar 4.2 Use Case Diagram Aplikasi Mobile ..o 40
Gambar 4.3 Class Diagram Aplikasi MODIE. ..o 47
Gambar 4.4 Class Diagram Website AdMiN..........coooiiiiiiiiiiiee e 48
Gambar 4.5 Activity diagram Aplikasi Mobile ... 50
Gambar 4.6 Activity diagram Website AdMin ..........ccooiieiiiiiiniiieee e 51
Gambar 4.7 Sequencce Diagram LOGIN........couieiiiiiieiiieiie et 53
Gambar 4.8 Sequencce Diagram Frgot PassWOrd ..........ccveovveeiiieiiiree e sieeesiieesnieeens 54
Gambar 4.9 Sequencce Diagram Checkin - WFO ... 55
Gambar4.10 Sequence Diagram Checkin - Permit..........ccccoovveiiiiiiiiie e 56
Gambar 4.11 Sequence Diagram Checkin - SICK..........cccvviiiiiiiiie e 57
Gambar 4.12 Sequence Diagram Checkin - Late..........ccccveviiveiiiie e 58
Gambar 4.13 Sequence Diagram History Attendance............ccccovvvveiiiveiiiie v 60
Gambar 4.14 Sequence Diagram CheCK OUL............coiiveiiireiiir e see e 61
Gambar 4.15 Sequence Diagram LOQOUL..........cccvieiiiieiiie e e e e 62
Gambar 4.16 Sequence Diagram Web - LOgiN........ccoveiiivi i 63
Gambar 4.17 Sequence Diagram Web — Dashboard ...............cccocveivie i 64
Gambar 4.18 Sequence Diagram Web - Data Karyawan .............ccccoceveeviieeeiiieeiiie e 66
Gambar 4.19 Sequence Diagram Web - Data Kehadiran.............ccccooeveeviieeviieeiiie e, 68
Gambar 4.20 Halaman Login Aplikasi MODIle.............cccove i 70
Gambar 4.21 RESEE PASSWOIT ........oiiieiiiieiieiiie sttt see e ee et nree s 71
Gambar 4.22 Console Firebase AUthentiCation ............cceoviiieiiienie e 71
Gambar 4.23 Tampilan Email Reset PassWord.............cocvveiiieeiiiee i 72
Gambar 4.24 Halaman UBMA..........c.oeiiiiiiiiiieiie e 73
Gambar 4.25 MENU ADSEN ........iiiieiiiecie ettt 74
Gambar 4.26 Konfirmasi Kehadiran ..o 74

Xiii

Harianto Billy Tandias, 2025

IMPLEMENTASI ALGORITMA HAVERSINE PADA SISTEM KEHADIRAN KARYAWAN PT. XYZ BERBASIS QR CODE
UPN Veteran Jakarta, Fakultas IImu Komputer, Informatika

[www.upnvj.ac.id — www.library.upnvj.ac.id — www.repository.upnvj.ac.id]


http://www.library.upnvj.ac.id/

Gambar 4.27 Tampilan dan Kode Scan QR Code..........ccccveiiiiiiiiiiiiiiiecie e 75

Gambar 4.28 Tampilan dan Kode Validasi Jarak ............cccccooiiiiiiiiiccen 76
Gambar 4.29 Tampilan Berhasil ADSEN........c.c.oiiiiiiiiie e 76
Gambar 4.30 Kode Fungsi Record AtteNAaNCE...........covuveiviiiieiiieniiesee e 77
Gambar 4.31 Kode Pengecekan Layanan LOKASH..........c.ccovvriiriiienieeiie e 77
Gambar 4.32 Kode untuk membaca [0KaSi .............ccceiiiiiiiiiiie e 78
Gambar 4.33 Kode untuk mengambil data USEr ...........cccoiviiiieiiiiniieiee e 78
Gambar 4.34 Kode untuk akses [0kasi pengguna ..........cccoovvoiieiiienieinie e 79
Gambar 4.35 Kode untuk validasi JAarak ...........cccooriiiiiiniiiie e 79
Gambar 4.36 Kode RUMUS HAVEISINE ........eiiiiiiiiiiieiie ettt 80
Gambar 4.37 Kode hasil dari perhitungan haversine ...........cccccovveriiieeniienie e 81
Gambar 4.38 Kode untuk menyimpan data abSen............ccceeviriiienieniie e 82
Gambar 4.39 Kode yang menunjukkan absen berhasil ..............ccccccovviiiiiii i, 83
Gambar 4.40 Kode error NANAIING. .........ooiiiiiiii e 83
Gambar 4.41 Halaman Riwayat Kehadiran ...........ccccvveiiiee e 84
Gambar 4.42 Kode untuk mendapatkan informasi 10gin USer ...........cccceovvveeviveenivieesiinnnns 85
Gambar 4.43 Kode untuk mengambil data riwayat kehadiran............c..cccccoeevveeviineinnnnn, 85
Gambar 4.44 Kode untuk menampilkan riwayat abSensi .............ccceeviveeiiieeiiieeniiee s 86
Gambar 4.45 Halaman LOGIN.........ccouviiiiieeiiie e stae e e sree e saae e s nea e 87
Gambar 4.46 Halaman Dashboard ............cccooiiiiiiiiiiiieiieee e 88
Gambar 4.47 Halaman Data Karyawan .............cccueeiiuireiiieeiiiee e eseee s sveeesnne e e e snneeens 88
Gambar 4.48 Halaman Riwayat Kehadiran ...........ccccovveiiieiiiiee e 89

Xiv

Harianto Billy Tandias, 2025

IMPLEMENTASI ALGORITMA HAVERSINE PADA SISTEM KEHADIRAN KARYAWAN PT. XYZ BERBASIS QR CODE
UPN Veteran Jakarta, Fakultas IImu Komputer, Informatika

[www.upnvj.ac.id — www.library.upnvj.ac.id — www.repository.upnvj.ac.id]


http://www.library.upnvj.ac.id/

DAFTAR TABEL

Tabel 11.1 Penelitian TerdanulU............cooooiiiiiii e 18
Tabel 4.1 SKenario LOGIN WEDSITE. .........uiiiiiiiieiiieiie et 35
Tabel 4.2 Skenario Tambah Data Peserta Magang ...........cccceerveeieeniiieniiienieiee e 36
Tabel 4.3 Skenario Buat Akun Peserta Magang ...........occveivrerieiiieniie e 37
Tabel 4.4 Skenario lihat data Kenadiran .............coceeiiiiiiiiiene e 38
Tabel 4.5 Skenario Ekspor Data Kehadiran Peserta Magang ..........c.ccevvvveveeiiienieeinennnn. 39
Tabel 4.6 Skenario Login Peserta Magang ...........ceeuueeieeiieenieeniee i 41
Tabel 4.7 Skenario Halaman HOME...........oooiiiiiiiiii s 42
Tabel 4.8 Skenario ChecklIn Peserta Magang ..........cccvoiveiiieriiiiieiiee e 43
Tabel 4.9 Skenario Check-out Peserta Magang .........cccocveivierieiieeiiiee e 44
Tabel 4.10 Skenario History AtteNdancCe ...........ccoovieiiiiiieiie e 45
Tabel 4.11 SKENAIIO LOGOUL.......cccuuiiiiiiiieiie ettt 46
Tabel 4.12 Tes SKeNario WEDSITE .........couiiiiiiiie e 90
Tabel 4.13 Hasil Tes SKenario WEDSITE. ..........ccuviiiiiiiiieiecc s 90
Tabel 4.14 Tes Skenario Aplikasi MODIIE ...........cccveeiiiee i 92
Tabel 4.15 Hasil Tes SKenario WEDSITE. ..........ccuviiiiiiiiiieiceee e 93

XV



DAFTAR LAMPIRAN

LampPiran 1 WAWANCAIE.........eeiuriaieeiiieitie ettt ettt ettt ettt ettt et e nnee s 103
Lampiran 2 DoKUumMentasi ADSENST ........ccuiiiiiiiieiiiesie et 106
Lampiran 3 Pseudocode Aplikasi MODIle............cccooiiiiiiii e 107
Lampiran 4 Pseudocode Website AAMIN .........ccoiiiiiiiiieiieie e 108
Lampiran 5 FOMM TESTING ......eeiuiieiie ettt 109

XVi



DAFTAR RUMUS

2.1. Rumus Haversine Formula...............cooiiiiiiii e 12
3.1. Rumus Haversine Menghitung Radian...................cooooiiiiiiiiiii e 28
3.2. Rumus Haversine Menghitung Nilai a.............ccooeviiiiiiiiiiiiiiiiii e, 29
3.3. Rumus Haversine Menghitung Nilai C.............coooiiiiiiii e, 29
3.4. Rumus Haversine Menghitung Jarak..............c.coooiiiiiiiiiiiiiieeeee 29
Xvii

Harianto Billy Tandias, 2025

IMPLEMENTASI ALGORITMA HAVERSINE PADA SISTEM KEHADIRAN KARYAWAN PT. XYZ BERBASIS QR CODE
UPN Veteran Jakarta, Fakultas IImu Komputer, Informatika

[www.upnvj.ac.id — www.library.upnvj.ac.id — www.repository.upnvj.ac.id]


http://www.library.upnvj.ac.id/

