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ABSTRAK 

Penentuan prioritas program bantuan di Desa Sungai Rebo masih dilakukan secara 

manual sehingga berpotensi menimbulkan subjektivitas dalam menentukan warga 

yang berhak menerima bantuan. Kondisi tersebut dapat menyebabkan bantuan yang 

diberikan kurang tepat sasaran. Oleh karena itu, diperlukan suatu metode yang mampu 

membantu proses pengelompokan warga secara lebih objektif berdasarkan kondisi 

sosial ekonomi masyarakat. Penelitian ini bertujuan untuk menerapkan metode K-

Means Clustering dalam mengelompokkan data warga guna menentukan prioritas 

program bantuan di Kantor Desa Sungai Rebo. Variabel yang digunakan meliputi 

status produktivitas, jumlah tanggungan, pendidikan terakhir, status tempat tinggal, 

dan riwayat bantuan sosial. Sistem dikembangkan menggunakan metode Rational 

Unified Process (RUP) yang terdiri dari empat tahapan, yaitu inception, elaboration, 

construction, dan transition. Proses pengelompokan dilakukan dengan menerapkan 

algoritma K-Means untuk mengelompokkan warga berdasarkan tingkat kemiripan 

karakteristik yang dimiliki. Hasil penelitian menunjukkan bahwa sistem mampu 

mengelompokkan data warga ke dalam tiga cluster, yaitu prioritas tinggi, prioritas 

sedang, dan prioritas rendah. Kualitas hasil pengelompokan dievaluasi menggunakan 

Silhouette Score, sedangkan fungsionalitas sistem diuji menggunakan Black Box 

Testing. Berdasarkan hasil pengujian, sistem yang dibangun mampu membantu proses 

pengambilan keputusan dalam menentukan prioritas program bantuan secara lebih 

objektif, tepat sasaran, dan sesuai dengan kondisi masyarakat. 

Kata Kunci: K-Means Clustering, Data Mining, Pengelompokan Warga, Prioritas 

Program Bantuan, Rational Unified Process (RUP). 
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ABSTRACT 

The determination of assistance program priorities in Sungai Rebo Village is still 

carried out manually, which may lead to subjectivity in identifying residents who are 

eligible to receive assistance. This condition can result in aid distribution that is not 

optimally targeted. Therefore, a method is needed to support a more objective 

classification of residents based on their socio-economic conditions. This study aims 

to implement the K-Means Clustering method to classify resident data in determining 

the priority of assistance programs at the Sungai Rebo Village Office. The variables 

used include productivity status, number of dependents, educational level, housing 

status, and social assistance history. The system was developed using the Rational 

Unified Process (RUP) methodology, which consists of four phases: inception, 

elaboration, construction, and transition. The clustering process was carried out by 

applying the K-Means algorithm to group residents based on the similarity of their 

characteristics. The results indicate that the system is capable of classifying residents 

into three clusters: high priority, medium priority, and low priority. The quality of the 

clustering results was evaluated using the Silhouette Score, while the system 

functionality was tested using Black Box Testing. Based on the testing results, the 

developed system is able to support decision-making in determining assistance 

program priorities more objectively, accurately, and in accordance with community 

conditions. 

Keywords: K-Means Clustering, Data Mining, Resident Clustering, Assistance 

Program Prioritization, Rational Unified Process (RUP). 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

 xiii                                  
 
  

DAFTAR ISI 

 
HALAMANPENGESAHAN PEMBIMBING ......................................................... ii 

HALAMAN PENGESAHAN PENGUJI ................................................................ iii 

SURAT PERNYATAAN BEBAS PLAGIAT .......................................................... iv 

SURAT PERNYATAAN PENGGUNAAN AI.......................................................... v 

KATA PENGANTAR .............................................................................................. viii 

ABSTRAK ................................................................................................................. xi 

ABSTRACT .............................................................................................................. xii 

DAFTAR ISI ............................................................................................................ xiii 

DAFTAR GAMBAR ................................................................................................ xv 

DAFTAR TABEL .................................................................................................... xvi 

DAFTAR LAMPIRAN ........................................................................................... xvii 

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

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

1.2 Rumusan Masalah ................................................................................................ 4 

1.3 Batasan Masalah ................................................................................................... 4 

1.4 Tujuan dan Manfaat Penelitian ............................................................................. 4 

1.4.1 Tujuan Penelitian .......................................................................................... 4 

1.4.2 Manfaat Penelitian ........................................................................................ 4 

1.5 Sistematika Penulisan ........................................................................................... 5 

BAB II TINJAUAN PUSTAKA ................................................................................ 6 

2.1 Landasan Teori ..................................................................................................... 6 

2.1.1 Bantuan Sosial .............................................................................................. 6 

2.1.2 Data .............................................................................................................. 6 

2.1.3 Data Mining ................................................................................................. 7 

2.1.4 Clustering ..................................................................................................... 7 

2.1.5 Algoritma K-Means Clustering .................................................................... 8 

2.1.6 Euclidean Distance ....................................................................................... 9 

2.1.7 Rational Unified Process (RUP) ................................................................. 10 

2.1.8 Unified Modeling Language (UML) ........................................................... 11 

2.2 Penelitian Terdahulu ........................................................................................... 18 

BAB III METODOLOGI PENELITIAN .............................................................. 22 

3.1 Tahapan Penelitian .............................................................................................. 22 

3.2 Waktu dan Tempat Penelitian ............................................................................. 24 

3.2.1 Waktu Penelitian ......................................................................................... 24 

3.2.2 Tempat Penelitian ....................................................................................... 24 



 
 
 

 xiv                                  
 
  

3.3 Metode Pengumpulan Data................................................................................. 24 

3.4 Metode Pengembangan Sistem dan Metode Pemecahan Masalah ...................... 25 

3.4.1 Metode Rational Unified Process (RUP) .................................................... 25 

3.4.2 Metode Pemecahan Masalah (K-Means Clustering)................................... 28 

3.5 Analisis Kebutuhan Sistem ................................................................................. 37 

3.5.1 Flowchart yang Berjalan ............................................................................ 38 

3.5.2 Flowchart yang Diusulkan ......................................................................... 39 

3.5.3 Spesifikasi Kebutuhan Hardware dan Software .......................................... 41 

BAB IV HASIL DAN PEMBAHASAN .................................................................. 42 

4.1 Gambaran Umum Objek Penelitian .................................................................... 42 

4.2 Analisis Kebutuhan Sistem ................................................................................. 43 

4.2.1 Kebutuhan Fungsional ................................................................................ 43 

4.2.2 Kebutuhan Non-Fungsional ........................................................................ 44 

4.3 Rancangan Sistem .............................................................................................. 44 

4.3.1 Use Case Diagram ..................................................................................... 45 

4.3.2 Activity Diagram ........................................................................................ 46 

4.3.3 Sequence Diagram ..................................................................................... 52 

4.3.4 Class Diagram ............................................................................................ 57 

4.3.5 Rancangan Desain ...................................................................................... 59 

4.4 Implementasi Sistem .......................................................................................... 65 

4.5 Pengujian Sistem ................................................................................................ 74 

4.5.1 Pengujian Black Box ................................................................................... 74 

4.5.2 Pengujian Silhouette Score ......................................................................... 78 

4.5.3 Evaluasi Performance Sistem Secara Keseluruhan ..................................... 80 

BAB V PENUTUP .................................................................................................... 83 

5.1 Kesimpulan......................................................................................................... 83 

5.2 Saran................................................................................................................... 83 

DAFTAR PUSTAKA ............................................................................................... 85 

 

 

 

 

 

 

 



 
 
 

 xv                                  
 
  

DAFTAR GAMBAR 

 

Gambar 3. 1 Tahapan Penelitian ............................................................................... 22 
Gambar 3. 2 Metode Rational Unified Process (RUP) ............................................ 25 
Gambar 3. 3 Flowchart yang Berjalan ..................................................................... 38 
Gambar 3. 4 Flowchart yang diusulkan ................................................................... 40 
Gambar 4. 1 Use Case Diagram ............................................................................... 45 

Gambar 4. 2 Activity Diagram Kelola Data Warga .................................................. 47 
Gambar 4. 3 Activity Diagram Kelola Data Kriteria ................................................ 48 
Gambar 4. 4 Activity Diagram Proses Clustering ..................................................... 49 
Gambar 4. 5 Activity Diagram Validasi Hasil Clustering ......................................... 50 
Gambar 4. 6 Activity Diagram Melihat dan Mencetak Laporan .............................. 51 
Gambar 4. 7 Sequence Diagram Daftar Warga ........................................................ 52 
Gambar 4. 8 Sequence Diagram Kelola Data Kategori ............................................ 53 
Gambar 4. 9 Sequence Diagram Proses Clustering .................................................. 54 
Gambar 4. 10 Sequence Diagram Validasi Hasil Clustering .................................... 55 
Gambar 4. 11 Sequence Diagram Melihat dan Mencetak Laporan .......................... 57 
Gambar 4. 12 Class diagram .................................................................................... 58 
Gambar 4. 13 Perancangan Halaman Login ............................................................. 60 
Gambar 4. 14 Perancangan Halaman Dashboard ..................................................... 60 
Gambar 4. 15 Perancangan Halaman Master Data ................................................... 62 
Gambar 4. 16 Perancangan Halaman Pengelompokan ............................................. 62 
Gambar 4. 17 Perancangan Halaman Pengelompokan ............................................. 63 
Gambar 4. 18 Perancangan Halaman Lihat Hasil Pengelompokan .......................... 64 
Gambar 4. 19 Perancangan Halaman Verifikasi Data .............................................. 64 
Gambar 4. 20 Halaman Login ................................................................................... 65 
Gambar 4. 21 Halaman Dashboard .......................................................................... 66 
Gambar 4. 22 Halaman Data Warga ......................................................................... 67 
Gambar 4. 23 Form Tambah Warga.......................................................................... 67 
Gambar 4. 24 Import Data Warga ............................................................................. 68 
Gambar 4. 25 Tampilan Data Warga ......................................................................... 69 
Gambar 4. 26 Halaman Data Kriteria ....................................................................... 70 
Gambar 4. 27 Halaman Proses Clustering ................................................................ 70 
Gambar 4. 28 Tampilan Proses Sedang Berlangsung ............................................... 71 
Gambar 4. 29 Tampilan Proses Ulang Pengelompokan ........................................... 71 
Gambar 4. 30 Halaman Validasi Hasil Clustering .................................................... 72 
Gambar 4. 31 Halaman Hasil Pengelompokan ......................................................... 72 
Gambar 4. 32 Detail Hasil Pengelompokan ............................................................. 73 
Gambar 4. 33 Pengaturan Profil ............................................................................... 74 
 

 

 

 



 
 
 

 xvi                                  
 
  

DAFTAR TABEL 

Tabel 2. 1 Simbol-simbol Use Case Diagram ........................................................... 12 
Tabel 2. 2 Simbol – simbol Activity Diagram ........................................................... 14 
Tabel 2. 3 Simbol – simbol Sequence Diagram ........................................................ 15 
Tabel 2. 4 Simbol – simbol Class Diagram............................................................... 17 
Tabel 2. 5 Penelitian Terdahulu ................................................................................. 18 
Tabel 3. 1 Kategori Nilai Jumlah Tanggungan .......................................................... 28 

Tabel 3. 2 Kategori Nilai Pendidikan Terakhir .......................................................... 29 
Tabel 3. 3 Kategori Nilai Riwayat Bansos ................................................................ 29 
Tabel 3. 4 Kategori Nilai Status Produktivitas .......................................................... 30 
Tabel 3. 5  Kategori Nilai Status Tempat Tinggal ..................................................... 30 
Tabel 3. 6 Data Awal Warga....................................................................................... 31 
Tabel 3. 7 Data Konversi ........................................................................................... 32 
Tabel 3. 8 Hasil Normalisasi...................................................................................... 32 
Tabel 3. 9 Centroid Awal ........................................................................................... 33 
Tabel 3. 10 Hasil Iterasi 1 .......................................................................................... 36 
Tabel 3. 11 Hasil Iterasi 2 .......................................................................................... 37 
Tabel 3. 12 Hasil Akhir .............................................................................................. 37 

Tabel 4. 1 Aktor sistem .............................................................................................. 45 
Tabel 4. 2 Skenario Use Case .................................................................................... 46 
Tabel 4. 3 Pengujian Black Box ................................................................................. 74 
Tabel 4. 4 Interpretasi Nilai Silhouette Score ............................................................ 78 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 
 

 xvii                                  
 
  

DAFTAR LAMPIRAN 

 

Lampiran 1. Lembar Kesepakatan Bimbingan Tugas Akhir(TA)  

Lampiran 2. Lembar Pengajuan Judul Tugas Akhir(TA) 

Lampiran 3. Lembar Pengesahan Judul Tugas Akhir(TA) 

Lampiran 4. Lembar Permohonan Pengambilan Data Mahasiswa Ke Perusahaan 

Lampiran 5. Lembar Pengantar Pengambilan Data Dari Lembaga Ke Perusahaan 

Lampiran 6. Surat Balasan Penerimaan Izin Pengambilan Data Dari Perusahaan 

Lampiran 7. Lembar Bimbingan Tugas Akhir 

Lampiran 8. Lembar Rekomendasi Sidang 

Lampiran 9. Rekapitulasi Revisi TA dan Revisi Per Dosen 

Lampiran 10. Lembar Persentase Hasil Pengecekan Plagiasi 

Lampiran 11. Lembar Berisikan Link Listing Kode Program 

 


