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ABSTRAK

Nama :  David Betrand Marcelino Simanungkalit
Program Studi . Informatika
Judul Tugas Akhir . Perancangan Sistem Informasi Manajemen

Gudang Berbasis Web Dan Optimasi Pengiriman
Barang  Menggunakan  Metode  Vogel’s
Approximation Method

Dalam era persaingan bisnis yang semakin kompetitif, efisiensi
operasional dan optimalisasi biaya menjadi faktor krusial bagi perusahaan untuk
mempertahankan daya saingnya. CV. Abadi Mandiri Perkasa, sebuah perusahaan
yang bergerak di bidang penjualan dan distribusi pipa (HDPE, PVC, dan PPR),
masih menggunakan sistem distribusi manual yang belum mempertimbangkan
aspek optimasi biaya pengiriman secara sistematis. Penelitian ini bertujuan untuk
merancang dan mengimplementasikan sistem informasi manajemen gudang
berbasis web yang terintegrasi dengan fitur pengelolaan stok dan optimasi rute
distribusi menggunakan pendekatan Vogel’s Approximation Method (VAM).
Metode VAM dipilih karena kemampuannya dalam menghasilkan solusi awal
distribusi yang lebih dekat dengan optimal dibandingkan metode lainnya seperti
North West Corner dan Least Cost. Sistem yang dikembangkan mampu
melakukan pencatatan stok secara real-time dan otomatisasi perhitungan jalur
distribusi berdasarkan biaya minimum. Hasil implementasi menunjukkan bahwa
sistem ini berhasil meningkatkan efisiensi proses distribusi baik dari sisi waktu
maupun biaya, serta mampu mengeliminasi kesalahan akibat proses manual
sebelumnya. Temuan ini memberikan kontribusi nyata terhadap pemanfaatan
teknologi dalam mendukung efisiensi logistik, serta membuka peluang strategis
bagi perusahaan untuk meningkatkan daya saingnya di pasar.

Kata Kunci : Vogel’s Approximation Method, Sistem Informasi



ABSTRACT

Nama . David Betrand Marcelino Simanungkalit
Program Studi . Informatics
Judul Tugas Akhir . Design of Web-Based Warehouse Management

Information System and Delivery Optimization
Using Vogel’s Approximation Method

In today's increasingly competitive business environment, operational
efficiency and cost optimization have become critical factors for companies to
maintain their market competitiveness. CV. Abadi Mandiri Perkasa, a company
engaged in the sales and distribution of pipes (HDPE, PVC, and PPR), currently
employs a manual distribution system that does not systematically account for
optimal transportation costs. This research aims to design and implement a web-
based warehouse management information system integrated with inventory
control features and distribution route optimization using the Vogel’s
Approximation Method (VAM). VAM is chosen for its ability to generate initial
solutions that are closer to optimal compared to other methods such as North West
Corner and Least Cost. The developed system enables real-time inventory
tracking and automates the calculation of distribution routes based on minimum
cost. Implementation results indicate that the system significantly enhances the
efficiency of distribution processes in terms of both time and cost, while also
eliminating errors associated with manual procedures. These findings demonstrate
the practical value of integrating technology in logistics management and offer a
strategic advantage for the company in sustaining its competitiveness in a dynamic
market landscape.

Keywords : Vogel’s Approximation Method, Information System

Xi



DAFTAR ISl

LEMBAR PENGESAHAN TUGAS AKHIR ..ot i
PERNYATAAN KEASLIAN DAN PERSETUJUAN PUBLIKASI TUGAS
AKHIR L.ttt v
KATA PENGANTAR ..ottt s vii
ABSTRAK L. iX
DAFTAR IST ..ottt Xiii
DAFTAR GAMBAR ...ttt e Xvii
DAFTAR TABEL ...ttt XXi
DAFTAR RUMUS ...ttt XXiii
BAB 1 PENDAHULUAN ..ottt 1
1.1, Latar Belakang ..o 1
1.2, RUMUSAN MaSIAN..........oiiiiiiiiic s 2
1.3, Batasan Masalah ... 2
1.4, Tujuan Penelitian ........cccoeiiiiiiiieee e 3
1.5, Manfaat Penelitian ... 3
BAB 2 TINJAUAN PUSTAKA ..o 5
2.1, TinJauan PUSEAKA..........cceieiiiiiiiree e 5
2.2. Sistem INfOrmasi GUAANG ........cvoerererieiieieieee e 7
2.3. MOdel TransSPOrtaSi.........coveveiriririie e 7
2.4. CV. Abadi Mandiri PErkasa..........cccccvvvriieriniieieseeienesiee e see e see e 9
2.5. Vogel’s Approximation Method (VAM) .......ccccceviiiiiiiienicnieiieeeee 9
2.8, GPS .o s 11
2.7. BlaCk BOX TESHING ..cveivveiiiiecicite ettt 11
BAB 3 METODOLOGI PENELITIAN ..ottt 13
3.1. Teknik Pengumpulan Data.........ccccccooeeiiiiiiieiesie e 13
311, Metode ODSEIVASI .....c.cveieiiiiiiierieite et 13
3.1.2. StUi LItEIatUr.....cceeveieieeieieecce e 13

3.2. Teknik Pengolahan Data..........cccccceveeiiii i 14
3.3, Bahan dan AlGL.........ccocoiiiiieeeie s 14
3.3.1. Bahasa PEemrograman .........ccocueerererenenieieesese e 14
3.3.2. FramBWOIK....ccuiiiieeieeee e 14
3.3.3. Alat Bantu DESAIN.........coviieieieeieie e 14
3.3.4. Alat Pendukung Lainnya..........ccoooeeeieneeneieeiene e 15

3.4. Model Proses Pengembangan dan Perancangan Perangkat Lunak........ 15
3.5. Kilasifikasi Analisa Kebutuhan ...........ccccccooieviiiiic i 16
3.5.1. Kebutuhan FUNGSIONaL..........ccooiiiiiiiiie e 16
3.5.2. Kebutuhan Non Fungsional...........cccccoecviiiiineien i ene e 17

3.6. Skenario Kasus PENgQUNAAN ..........cccoiiiiererieieieese e 18



3.7. Perancangan ProsSes SISTEM .........cccoeviiriiirineneeeees s 20

3.7.1. ACHIVILY DIagram .......cccevveieieiiinise e 20
3.7.2. Sequence DIagram ........ccceccveieeeeie i 28
3.7.3. Class Diagram.........cccccvieiieiieieie st 33
3.7.4. Obyek Dan Class Diagram .........ccocoerenereieieeiesesene e 34
3.8. Perancangan Antarmuka Grafis..........ccccocveviiiiiiieiiiiecc e 35
3.9. Perancangan Pengujian SiSteM.........cccccvveiiiiiiiiieie s 39
BAB 4 HASIL DAN PEMBAHASAN ..ot 41
4.1. Lingkungan IMpIementasi..........ccccoovririnireneneeesesese e 41
4.2, Implementasi DAt ..........cccooeieieiiiiies e 41
4.2.1. Tabel PENQQUNA .....ccooiviiiieiiieiese e 41
4.2.2. Tabel Barang........ccccoveiuiieiiiii et st sre st sne s 41
4.2.3. TabelGUAANG.......eiiiviieieieieis e 42
4.2.4, Tabel PEMDElian .......ccccovveiiiiiie e 42
4.2.5. Tabel Detail Pembelian..........ccccoooiiiiiiniiees e 43
4.2.6. Tabel Pengembalian...........ccocoviiiiiiiiniicc e 43
4.2.7. TabelDetail Pengembalian.........c.ccccooveveiiiiiiiiiiineiccese e 44
4.2.8. Tabel PENgiriman.........ccooviiiiiiiiie e 44
4.2.9. Tabel Detail PENGIrimMan ..........ccoooviiiiiieneeieeesse e 45
4.2.10. Tabel Penjualan ..o 45
4.2.11. Tabel Detail Penjualan............ccoooiiiiineiiicisincsesese e 46
4.2.12. Tabel Stok GUAANG .......ccecvviiiiiiececece e 46
4.3. Implementasi Perhitungan VAM ........cccocoiiiiiiiiiiieeccce e 46
4.4, Implementasi Proses SISTEM ........cccoviiiiierineieeee e 50
4.4.1. Implementasi VAM Pada SiStem...........cccoovviiiiiniininincnenciens 50
4.5. Implementasi Antarmuka SiStEM .........cccccveviieiiciiie e 57
4.5.1. Implementasi Halaman Login...........ccccccoovviiiiiiieneniesie e 58
4.5.2 Implementasi Halaman Dashboard...........ccccccoviirininincnencnens 58
4.5.3. Implementasi Halaman Barang............ccccccoeeviiiieevenenie e 59
4.5.4. Implementasi Halaman Gudang...........cccccceveiiiiiieveninie e 60
4.5.5. Implementasi Halaman Pembelian ...........ccccooooviniiiniiiiiciens 60
4.5.6. Implementasi Halaman Penjualan ...........c..cccooovveviiiiiicieciienennnn, 61
4.5.7. Implementasi Halaman Pengiriman............ccccooviviininencneneniennns 62
4.5.8. Implementasi Halaman Pengembalian.............ccccooviiriininencnnnnns 62
4.5.9. Implementasi Halaman USer...........cccooi i 63
4.6. Implementasi Pengujian BIackbOX.........c.ccocoviiiiiiiiiiiccee 63
4.6.1. Pengujian LOGIN .....ccooeieieininiesisie e 63
4.6.2. Pengujian Fitur Barang .........ccccooeriieeie e 66
4.6.3. Pengujian Fitur GUAANG ........cccoviiiiiiieieeiesesese e 67
4.6.4. Pengujian Fitur Pembelian..........cccoooeiiveiiniic v 69
4.6.5. Pengujian Fitur Penjualan...........ccccoceevieeiienvieiie e sceeneesieeseesinens 72

Xiv



4.6.6. Pengujian Fitur PeNgiriman ...........ccocooieiieiieienieie e 75

4.6.7. Pengujian Fitur Pengembalian..........cccoeiiiiiiininineneccce 77
4.6.8. Pengujian Fitur USEIS ......cccoveiiiiiiie et 79
BAB 5 PENUTUP.......ooiiiiiit s 83
5.1, KESIMPUIAN ... 83
B2, SAIAN e e 83
DAFTAR PUSTAKA ..o 85
LAMPIRAN ...t 87

XV



Gambar 2.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.

NGO ~WONDEPRE

NNNNNNNRPRPRRERRRERRRRE©
G WONPEPOONUA~AWDNE O

DAFTAR GAMBAR

: Vogel Approximation Method (VAM)........ccceevvivicicieinene, 10
: Model Waterfall (Bassil, 2012) .........ccccovviiirinineicceee 15
: Use Case Diagram AdmiN.......ccocooevereeninienenesesesreeeeeene 19
: Use Case Diagram Staff ... 20
D Activity Diagram LOGIN ....covoerererieieeeiee e 21
: Activity Diagram Barang .........ccccceeeveieeiine i 22
: Activity Diagram GUAANG ........ccceeveveieeieieie e 23
: Activity Diagram Penjualan..........ccccccooveveiiiineienescc e 24
: Activity Diagram Pengiriman ...........ccoceeveveiieevesesnesesiennens 25
: Activity Diagram Pembelian ... 26
: Activity Diagram Retur Barang .........cccoceevvvreneneneneneennnns 27
: Activity Diagram Manajemen Pengguna ..........ccoceeveevevennnnnn 28
: Sequence Diagram Pembelian...........ccccocvvvininiiencicicen 29
: Sequence Diagram Penjualan...........cccoceveieiieevineeveseeieennns 29
: Sequence Diagram Pengiriman ..........ccccocceeevieevenesveseeinennens 30
: Sequence Diagram Barang ..........ccccoeeveeiieiiiieeic e 31
: Sequence Diagram GUAANG .........ccceveveeieiesieese e sieeeeniens 31
: Sequence Diagram Manajemen Pengguna...........cccceeverveeennn 32
: Sequence Diagram Retur Barang ..........ccocevevenenenienieniennnnans 32
: Gambar Class Diagram .........ccccoeeerereiniinenese e 33
: Gambar Obyek dan Class Diagram...........c.ccocvverereieincnnnnnn. 34
: Rancangan Antar Muka Halaman Login Pengguna................ 35
: Rancangan Antar Muka Halaman Dashboard Pengguna......... 36
: Rancangan Antar Muka Halaman Pembelian Pengguna......... 37
: Rancangan Antar Muka Halaman Penjualan Pengguna.......... 38
: Rancangan Antar Muka Halaman Pengiriman Pengguna........ 39

XVii



Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

© XN A~ WD E

e
= o

AA D DOWWRWWWWWWNNRRNNRNNNNRNRNON R R R R R B R
WP OOXOX®NIORMWOWMRPOOONORMWNPEOO©OONDGRAWDN

: Implementasi Tabel Pengguna..........c.cccooovviiiiiieiiiieeieee 41
> Implementasi Tabel Barang.........c.ccoeeereieeininienineneseeas 41
> Implementasi Tabel Gudang..........ccoceoeieiiiniinineee 42
. Implementasi Tabel Pembelian.............ccccooooiiiiniincies 42
. Implementasi Tabel Detail Pembelian............ccccooviiivnenenns 43
: Implementasi Tabel Pengembalian............c.ccccooveviivieiennn, 43
: Implementasi Tabel Detail Pengembalian................cccccceueee. 44
: Implementasi Tabel Pengiriman..........cccccoeevvieeie v e, 44
: Implementasi Tabel Detail Pengiriman .............cccccoveveveiennnnn 45
. Implementasi Tabel Penjualan..............cccocoiiiiiiniiinciens 45
. Implementasi Tabel Detail Penjualan..............cccooevvrencnenns 46
. Implementasi Tabel Stok Gudang ..........ccccecvvriiriniineneiens 46
: Gambar Implementasi Halaman Login...........cc.ccoovvvneneienns 58
: Gambar Implementasi Halaman Dashboard................c.......... 58
: Gambar Implementasi Halaman Barang............ccccceeveveiennne 59
: Gambar Implementasi Halaman Gudang...........cccccceeveveivenneae 60
: Gambar Implementasi Halaman Pembelian .............c..cccce..... 60
: Gambar Implementasi Halaman Penjualan .............cc.cccceevenie 61
: Gambar Implementasi Halaman Pengiriman..............cc.cc.c.... 62
: Gambar Implementasi Halaman Pengembalian...................... 62
: Gambar Implementasi Halaman USer............cccocvevevcvivennnnns 63
S PeNgUian LOogiN.......ccoiiiieieie e 64
S PeNgUian LOgiN......ccovoiiiiic e 65
S PeNgUian LOgiN.......ccoieiiciiie e 65
: Pengujian Fitur Barang.........ccccocveveveeiiiiiee e 66
: Pengujian Fitur Barang.........ccocoveieieieieisincsesese e 67
: Pengujian Fitur Barang.........ccocoveeeieneieisiscsesese e 67
: Pengujian Fitur GUAANG.........cccoveiiieieieiiicse e 68
: Pengujian Fitur GUAANG.........cccoveiiriieiiiniee e 69
: Pengujian Fitur GUAANG.........ccccvveveiieiicieiee e 69
: Pengujian Fitur Pembelian.........c.ccocooveiiiiiiiiciiec e 70
: Pengujian Fitur Pembelian.........c.ccocooveiiiiiiiiciiec e 71
: Pengujian Fitur Pembelian.........c.ccocooveiiiiiiiiciiec e 71
: Pengujian Fitur Pembelian..........ccooooeiiiiiiiiiieces 72
: Pengujian Fitur Pembelian..........ccocooeiiiiiiiiecs 72
: Pengujian Fitur Penjualan...........ccccooeveeiiiiiineceees 73
: Pengujian Fitur Penjualan...........ccccooeveeiiiiiineceees 74
- Pengujian Fitur Penjualan..........ccocoveiiiiiencniee e 74
- Pengujian Fitur Penjualan..........ccocoveiiiiiencniee e 75
- Pengujian Fitur Pengiriman ...........ccooeevenenieneneee e 76
: Pengujian Fitur PENgiriman .........cccceveieeveenieeveesee e see e 76
: Pengujian Fitur PENgiriman .........c.cooevereeincnenene e 77
: Pengujian Fitur Pengiriman .........c.ccoceveieninciienene e 77

xviii



Gambar 4. 44.
Gambar 4. 45.
Gambar 4. 46.
Gambar 4. 47.
Gambar 4. 48.

: Pengujian Fitur Pengembalian...........cccoooiiiiiiincicicn 78

: Pengujian Fitur Pengembalian...........ccccooiviniiiiencicic 79
s Pengujian Fitur USEr.........coiviiiiieccecesee e 80
s Pengujian Fitur USEr........ooiviiiiiececee e 80
s Pengujian Fitur USEr.........ooiviiiiniceee e 81

XiX



DAFTAR TABEL

Tabel 3. 1. Tabel Kebutuhan Fungsional............................. 16
Tabel 3. 2. Tabel Kebutuhan Non Fungsional.........................cccocooeiiieie 17
Tabel 3. 3. Skenario PeNQUJIAN..............c.oooiiieies e 38
Tabel 4. 1. Tabel AWl VAM ... 47
Tabel 4. 2. Tabel Penyelesaian Iterasi L.........cccccoovviveienieiiieinniee e 47
Tabel 4. 3 Tabel Penyelesaian Iterasi 2..........ccocvevevieeiieieiieeie e se e 48
Tabel 4. 4. Tabel Penyelesaian Iterasi 3..........ccccocvvviveiiineiiieie s 48
Tabel 4. 5. Tabel Penyelesaian Iterasi 4..........ccccocveviveiieniiieeie s 49
Tabel 4. 6. Tabel Penyelesaian Iterasi 5..........ccccocvvvivevieiiiiieie s 49
Tabel 4. 7. Tabel Penyelesaian AKNIT ..o 50
Tabel 4. 8. SOUICE COUR ......coviiieeie et 51
Tabel 4. 9. SOUICE COUR ......eoviiieie e 52
Tabel 4. 10. SOUICE COUR .....oivvereeierieeiese ettt se ettt sre e 55
Tabel 4. 11. SOUICE COUE ......eiviieieierieiet ettt st eneas 56
Tabel 4. 12. Tabel Pengujian Login ........ccocoviiiiieiie s 64
Tabel 4. 13. Tabel Pengujian Fitur Barang ..........ccccceevveveiieveneese e 66
Tabel 4. 14. Tabel Pengujian Fitur GUAaNg .........ccccceevvevieiieieneece e 68
Tabel 4. 15. Tabel Pengujian Fitur Pembelian ............cccooviiiiiiiiiiiicce 70
Tabel 4. 16. Tabel Pengujian Fitur Penjualan ............ccccooviiiniieneneieeens 73
Tabel 4. 17. Tabel Pengujian Fitur PENgiriman............cccoeovvineneneneneneieieens 75
Tabel 4. 18. Tabel Pengujian Fitur Pengembalian ..........cccccoovvviviiviivecennsnenne, 78
Tabel 4. 19. Tabel Pengujian Fitur USErS........ccccoveiieeiieiiiieie e 79

XXi



DAFTAR RUMUS

Rumus 2.1. Formulasi model tranSportasi..........cccccvcveveieeieenesieerese e
RUMUS 2.2, BALASAN.......cuieiiieiiieiie ettt ettt
RUMUS 2.3, BALASAN .....ccviiiiieiiie ettt ettt
Rumus 2.4. Model Transportasi SEIMDaNG ..........cccoeeveiiriinininiseeseeeeeeine
Rumus 2.5. Model Transportasi Tidak Seimbang...........c.ccooovvrnineniiiiciie

xxiii



	013b1d607dba94f2509b90240a5c0b190a26e394e2830deb79d240b19024e592.pdf
	Cover

	013b1d607dba94f2509b90240a5c0b190a26e394e2830deb79d240b19024e592.pdf
	013b1d607dba94f2509b90240a5c0b190a26e394e2830deb79d240b19024e592.pdf
	013b1d607dba94f2509b90240a5c0b190a26e394e2830deb79d240b19024e592.pdf
	d4a02b322dea77dd026240e0c62bc256d5635106dc1bd98832fd50f2182887ff.pdf
	v


	013b1d607dba94f2509b90240a5c0b190a26e394e2830deb79d240b19024e592.pdf
	013b1d607dba94f2509b90240a5c0b190a26e394e2830deb79d240b19024e592.pdf
	013b1d607dba94f2509b90240a5c0b190a26e394e2830deb79d240b19024e592.pdf
	013b1d607dba94f2509b90240a5c0b190a26e394e2830deb79d240b19024e592.pdf
	013b1d607dba94f2509b90240a5c0b190a26e394e2830deb79d240b19024e592.pdf
	013b1d607dba94f2509b90240a5c0b190a26e394e2830deb79d240b19024e592.pdf
	013b1d607dba94f2509b90240a5c0b190a26e394e2830deb79d240b19024e592.pdf
	013b1d607dba94f2509b90240a5c0b190a26e394e2830deb79d240b19024e592.pdf
	013b1d607dba94f2509b90240a5c0b190a26e394e2830deb79d240b19024e592.pdf

