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ABSTRAK 

 

Wildan Hariri Zaeni. 202110715102. Penerapan Algoritma K-Prototypes Untuk 

Optimalisasi Segmentasi Data Rekap Potensi Sales Berbasis Web. Program Studi 

Informatika. Fakultas Ilmu Komputer. Universitas Bhayangkara Jakarta Raya. 2025 

 

Aktivitas pencatatan data potensi sales yang masih dilakukan secara manual 

menjadi kendala dalam proses klasifikasi dan analisis data penjualan di perusahaan. 

Penelitian ini bertujuan untuk membangun sistem segmentasi data potensi sales 

berbasis web guna meningkatkan efisiensi dalam pengelolaan dan analisis data 

penjualan. Permasalahan yang dihadapi adalah rendahnya akurasi dalam 

identifikasi karakteristik pelanggan dan lamanya proses klasifikasi potensi. 

Algoritma K-Prototypes digunakan sebagai metode clustering karena mampu 

menangani kombinasi atribut kategorikal dan numerik. Proses clustering dilakukan 

terhadap data potensi yang mencakup nama Account Manager, customer, nama 

pekerjaan, portofolio, tahap penjualan, dan nilai sales. Hasil penelitian 

menunjukkan bahwa sistem mampu mengelompokkan data ke dalam dua cluster 

optimal dengan nilai silhouette score sebesar 0,69, yang menandakan pemisahan 

cluster yang cukup baik. Sistem ini memberikan kontribusi tim sales menyusun 

strategi penjualan yang lebih terarah dan tepat sasaran. 

 

Kata Kunci: Clustering; K-Prototypes; Penjualan; Potensi 
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ABSTRACT 

 

Wildan Hariri Zaeni. 202110715102. Application of the K-Prototypes Algorithm 

for Optimizing Web-Based Sales Potential Recap Data Segmentation. Informatics 

Study Program. Faculty of Computer Science. Bhayangkara University of Jakarta 

Raya. 2025 

 

The manual recording of sales potential data is a constraint in the classification 

and analysis of sales data in the company. This study aims to develop a web-based 

sales potential data segmentation system to improve efficiency in sales data 

management. The problems faced are the low accuracy in identifying customer 

characteristics and the lengthy potential classification process. The K-Prototypes 

algorithm is used as a clustering method because it is able to handle a combination 

of categorical and numeric attributes. The clustering process is carried out on 

potential data including Account Manager name, customer, job title, portfolio, 

sales stage, and sales value. The results show that the system is able to optimally 

group data into two clusters with a silhouette score of 0.69, which indicates a fairly 

good cluster display. This system contributes to the sales team developing a more 

focused and targeted sales strategy. 

 

Keywords: Clustering; K-Prototypes; Potential; Sales 

 

  

Penerapan Algoritma.., Wildan Hariri Zaeni, Fakultas Ilmu Komputer, 2025



Penerapan Algoritma.., Wildan Hariri Zaeni, Fakultas Ilmu Komputer, 2025



Penerapan Algoritma.., Wildan Hariri Zaeni, Fakultas Ilmu Komputer, 2025



Penerapan Algoritma.., Wildan Hariri Zaeni, Fakultas Ilmu Komputer, 2025



 

ix 

 

DAFTAR ISI 

 
LEMBAR PERSETUJUAN PEMBIMBING ........................................................ i 

LEMBAR PENGESAHAN .................................................................................. ii 

LEMBAR PERNYATAAN BUKAN PLAGIASI................................................ iii 

ABSTRAK ......................................................................................................... iv 

ABSTRACT .......................................................................................................... v 

LEMBAR PERNYATAAN PERSETUJUAN PUBLIKASI ................................ vi 

KATA PENGANTAR ....................................................................................... vii 

DAFTAR ISI ...................................................................................................... ix 

DAFTAR TABEL ............................................................................................ xiii 

DAFTAR GAMBAR ........................................................................................ xiv 

DAFTAR LAMPIRAN ..................................................................................... xvi 

BAB I PENDAHULUAN .................................................................................... 1 

1.1 Latar Belakang ................................................................................... 1 

1.2 Identifikasi Masalah ........................................................................... 5 

1.3 Rumusan Masalah .............................................................................. 5 

1.4 Batasan Masalah ................................................................................ 6 

1.5 Tujuan Penelitian ............................................................................... 7 

1.6 Manfaat Penelitian ............................................................................. 7 

1.6.1 Manfaat Teoritis ............................................................................. 7 

1.6.2 Manfaat Praktis ............................................................................... 8 

1.7 Sistematika Tugas Akhir .................................................................... 9 

BAB II TINJAUAN PUSTAKA ........................................................................ 11 

2.1 State of The Art ................................................................................ 11 

2.2 Sistem Informasi .............................................................................. 14 

2.2.1 Pengertian Sistem Informasi ......................................................... 14 

2.2.2 Karakteristik Sistem...................................................................... 15 

2.2.3 Peran Sistem Informasi ................................................................. 16 

2.3 Data Mining ..................................................................................... 16 

2.3.1 Pengertian Data Mining ................................................................ 16 

Penerapan Algoritma.., Wildan Hariri Zaeni, Fakultas Ilmu Komputer, 2025



 

x 

 

2.3.2 Fungsi Data Mining ...................................................................... 16 

2.3.3 Tahapan Data Mining ................................................................... 18 

2.4 Algoritma K-Prototypes ................................................................... 19 

2.4.1 Pengertian Algoritma K-Prototypes .............................................. 19 

2.4.2 Alasan Menggunakan K-Prototypes .............................................. 20 

2.4.3 Tahapan Algoritma K-Prototypes .................................................. 20 

2.4.4 Kelebihan Algoritma K-Prototypes ............................................... 22 

2.4.5 Kekurangan Algoritma K-Prototypes ............................................ 22 

2.5 Silhouette Score................................................................................ 22 

2.6 Potensi ............................................................................................. 23 

2.7 Segmentasi ....................................................................................... 24 

2.7.1 Pengertian Segmentasi .................................................................. 24 

2.7.2 Tujuan Segmentasi ....................................................................... 24 

2.8 Optimalisasi ..................................................................................... 24 

2.9 Website ............................................................................................ 24 

2.10 Metode Pengembangan Sistem ......................................................... 25 

2.10.1 Pengertian Metode Agile Development .......................................... 25 

2.10.2 Tahapan Metode Agile Development ............................................. 26 

2.11 Black Box Testing ............................................................................. 26 

2.12 Javascript ......................................................................................... 27 

2.13 Basis Data ........................................................................................ 28 

2.13.1 Pengertian Basis Data ................................................................... 28 

2.13.2 DBMS (Database Management System) ....................................... 28 

2.13.3 MongoDB ..................................................................................... 29 

2.14 Alat Pengembangan Sistem .............................................................. 29 

2.14.1 UML (Unified Modeling Language) ............................................. 29 

2.14.2 Node.js ......................................................................................... 34 

2.14.3 Express.js ..................................................................................... 35 

2.14.4 EJS (Embedded Javascript) .......................................................... 36 

2.14.5 Visual Studio Code ....................................................................... 36 

2.14.6 Browser ........................................................................................ 37 

Penerapan Algoritma.., Wildan Hariri Zaeni, Fakultas Ilmu Komputer, 2025



 

xi 

 

2.15 Flowchart ......................................................................................... 37 

BAB III METODOLOGI PENELITIAN............................................................ 39 

3.1 Kerangka Penelitian ......................................................................... 39 

3.2 Tipe Penelitian ................................................................................. 39 

3.3 Objek Penelitian ............................................................................... 40 

3.4 Tempat dan Waktu Penelitian ........................................................... 41 

3.4.1 Visi dan Misi ................................................................................ 42 

3.4.2 Struktur Organisasi ....................................................................... 43 

3.5 Metode Pengumpulan Data............................................................... 49 

3.5.1 Data Primer .................................................................................. 49 

3.5.2 Data Sekunder .............................................................................. 53 

3.6 Metode Pengembangan Sistem ......................................................... 54 

3.7 Metode Analisis ............................................................................... 55 

3.7.1 Analisis Sistem Berjalan ............................................................... 55 

3.7.2 Analisis Pemasalahan ................................................................... 56 

3.7.3 Analisis Sistem Usulan ................................................................. 58 

3.8 Kebutuhan Penelitian ....................................................................... 62 

3.9 Perancangan Antarmuka ................................................................... 63 

3.9.1 Design Antarmuka Login .............................................................. 63 

3.9.2 Design Antarmuka Data Rekap Potensi Sales................................ 63 

3.9.3 Design Antarmuka Segmentasi Potensi Sales ................................ 65 

BAB IV HASIL DAN PEMBAHASAN ............................................................ 67 

4.1 Analisis Kebutuhan .......................................................................... 67 

4.2 Sistem Design .................................................................................. 67 

4.2.1 Use Case Diagram ........................................................................ 67 

4.2.2 Activity Diagram .......................................................................... 69 

4.2.3 Sequence Diagram ........................................................................ 74 

4.2.4 Class Diagram .............................................................................. 80 

4.3 Perancangan Database ..................................................................... 81 

4.4 Implementasi Algoritma K-Prototypes ............................................. 82 

4.5 Implementasi Sistem ........................................................................ 93 

4.5.1 Halaman Login ............................................................................. 93 

Penerapan Algoritma.., Wildan Hariri Zaeni, Fakultas Ilmu Komputer, 2025



 

xii 

 

4.5.2 Halaman Utama ............................................................................ 93 

4.5.3 Halaman Input Data Potensi Sales................................................. 94 

4.5.4 Halaman Edit Data Potensi Sales .................................................. 95 

4.5.5 Halaman Hapus Data Potensi Sales ............................................... 95 

4.5.6 Halaman Segmentasi Potensi Sales ............................................... 96 

4.5.7 Halaman Detail Segmentasi Potensi Sales ..................................... 97 

4.6 Pengujian Testing ............................................................................. 98 

4.6.1 Black Box Testing Login ............................................................... 98 

4.6.2 Black Box Testing Input Data Potensi Sales .................................. 98 

4.6.3 Black Box Testing Edit Data Potensi Sales .................................... 99 

4.6.4 Black Box Testing Hapus Data Potensi Sales ................................. 99 

4.6.5 Black Box Testing Segmentasi Potensi Sales ................................. 99 

4.6.6 Black Box Testing Detail Segmentasi Potensi Sales ..................... 100 

BAB V PENUTUP .......................................................................................... 101 

5.1 Kesimpulan .................................................................................... 101 

5.2 Saran .............................................................................................. 102 

DAFTAR PUSTAKA ...................................................................................... 103 

LAMPIRAN .................................................................................................... 109 

 

 

  

Penerapan Algoritma.., Wildan Hariri Zaeni, Fakultas Ilmu Komputer, 2025



 

xiii 

 

DAFTAR TABEL 

Tabel 2.1 State of The Art................................................................................... 11 

Tabel 2.2 Simbol Use Case Diagram ................................................................. 31 

Tabel 2.3 Simbol Sequence Diagram ................................................................. 32 

Tabel 2.4 Simbol Class Diagram ....................................................................... 33 

Tabel 2.5 Simbol Activity Diagram .................................................................... 34 

Tabel 3. 1 Wawancara ........................................................................................ 51 

Tabel 3. 2 Data Potensi Sales ............................................................................. 53 

Tabel 3. 3 Perangkat keras (Hardware) .............................................................. 62 

Tabel 3. 4 Perangkat lunak (Software) ................................................................ 62 

Tabel 4. 1 Deskripsi Use Case Diagram ............................................................. 68 

Tabel 4. 2 Tabel User ......................................................................................... 81 

Tabel 4. 3 Tabel Potensi ..................................................................................... 82 

Tabel 4. 4 Persiapan Data ................................................................................... 83 

Tabel 4. 5 Black Box Testing Login .................................................................... 98 

Tabel 4. 6 Black Box Testing Input Data Potensi Sales ....................................... 98 

Tabel 4. 7 Black Box Testing Edit Data Potensi Sales ......................................... 99 

Tabel 4. 8 Black Box Testing Hapus Data Potensi Sales ..................................... 99 

Tabel 4. 9 Black Box Testing Segmentasi Potensi Sales ...................................... 99 

Tabel 4. 10 Black Box Testing Detail Segmentasi Potensi Sales........................ 100 

 

 

  

Penerapan Algoritma.., Wildan Hariri Zaeni, Fakultas Ilmu Komputer, 2025



 

xiv 

 

DAFTAR GAMBAR 

Gambar 3. 1 Kerangka Penelitian ....................................................................... 39 

Gambar 3. 2 Logo PT. Graha Sarana Duta ......................................................... 40 

Gambar 3. 3 Tampak depan PT. Graha Sarana Duta ........................................... 42 

Gambar 3. 4 Lokasi PT. Graha Sarana Duta ....................................................... 42 

Gambar 3. 5 Struktur PT. Graha Sarana Duta ..................................................... 44 

Gambar 3. 6 Analisis sistem berjalan ................................................................. 55 

Gambar 3. 7 Usulan sistem pengelolaan Data Rekap Potensi Sales..................... 58 

Gambar 3. 8 Usulan Sistem Segmentasi Potensi Sales ........................................ 60 

Gambar 3. 9 Halaman Login .............................................................................. 63 

Gambar 3. 10 Halaman Utama Data Rekap Potensi Sales ................................... 64 

Gambar 3. 11 Input Data .................................................................................... 64 

Gambar 3. 12 Halaman Segmentasi Potensi Sales .............................................. 65 

Gambar 3. 13 Detail Cluster Segmentasi Potensi Sales ...................................... 66 

Gambar 4. 1  Use Case Diagram ........................................................................ 68 

Gambar 4. 2 Activity Diagram Login .................................................................. 70 

Gambar 4. 3 Activity Diagram Input Data Potensi Sales ..................................... 71 

Gambar 4. 4 Activity Diagram Edit dan Hapus Data Potensi Sales ..................... 72 

Gambar 4. 5 Activity Diagram Segmentasi ......................................................... 73 

Gambar 4. 6 Activity Diagram Logout ................................................................ 74 

Gambar 4. 7 Sequence Diagram Login ............................................................... 75 

Gambar 4. 8 Sequence Diagram Input Data Potensi Sales .................................. 76 

Gambar 4. 9 Sequence Diagram Edit Data Potensi Sales .................................... 77 

Gambar 4. 10 Sequence Diagram Hapus Data Potensi Sales............................... 78 

Gambar 4. 11 Sequence Diagram Segmentasi .................................................... 79 

Gambar 4. 12 Sequence Diagram Logout ........................................................... 80 

Gambar 4. 13 Class Diagram ............................................................................. 81 

Gambar 4. 14 Halaman Login ............................................................................ 93 

Gambar 4. 15 Halaman Utama ........................................................................... 94 

Gambar 4. 16 Halaman Input Data Potensi Sales ................................................ 94 

Gambar 4. 17 Halaman Edit Data Potensi Sales ................................................. 95 

Penerapan Algoritma.., Wildan Hariri Zaeni, Fakultas Ilmu Komputer, 2025



 

xv 

 

Gambar 4. 18 Halaman Hapus Data Potensi Sales .............................................. 96 

Gambar 4. 19 Halaman Segmentasi Potensi Sales .............................................. 97 

Gambar 4. 20 Halaman Detail Segmentasi Potensi Sales .................................... 97 

 

  

Penerapan Algoritma.., Wildan Hariri Zaeni, Fakultas Ilmu Komputer, 2025



 

xvi 

 

DAFTAR LAMPIRAN 

Lampiran 1 Kartu Konsultasi Bimbingan I (Skripsi) 

Lampiran 2 Kartu Konsultasi Bimbingan II (Skripsi) 

Lampiran 3 Balasan Surat Riset 

Lampiran 4 Persetujuan Narasumber 

Lampiran 5 Berita Acara Ujian Sidang Seminar Proposal 

Lampiran 6 Hasil Cek Plagiarism 

Lampiran 7 Biodata Mahasiswa 

 

 

  

Penerapan Algoritma.., Wildan Hariri Zaeni, Fakultas Ilmu Komputer, 2025


	01-202110715102-cover.pdf (p.1)
	02-202110715102-persetujuan.pdf (p.2)
	03-202110715102-pengesahan.pdf (p.3)
	04-202110715102-pernyataan-plagiasi.pdf (p.4)
	05-202110715102-abstrak.pdf (p.5-6)
	06-202110715102-pernyataan-publikasi.pdf (p.7)
	07-202110715102-pengantar.pdf (p.8-9)
	08-202110715102-daftar-isi.pdf (p.10-13)
	09-202110715102-daftar-tabel.pdf (p.14)
	10-202110715102-daftar-gambar.pdf (p.15-16)
	11-NPM-daftar-lampiran.pdf (p.17)



