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ABSTRAK 

Di era digital saat ini, pemanfaatan teknologi informasi menjadi elemen penting dalam 

mendukung kinerja instansi pemerintah, termasuk dalam hal penyaluran bantuan 

kepada masyarakat. Dinas Perkebunan Provinsi Sumatera Selatan memiliki program 

strategis berupa pemberian bantuan alat dan mesin perkebunan kepada kelompok tani. 

Namun, proses penentuan penerima bantuan selama ini masih menghadapi 

permasalahan dalam hal efektivitas dan transparansi, akibat metode pencatatan yang 

belum optimal. Oleh karena itu, penelitian ini bertujuan untuk merancang dan 

membangun sistem rekapitulasi penentuan penerima bantuan berbasis web yang 

menerapkan metode K-Means Clustering. Penelitian ini menggunakan metode 

pengembangan sistem prototype, dan data yang digunakan mencakup variabel luas 

lahan dan tingkat produksi dari 25 kelompok tani aktif pada tahun 2024. Proses 

pengelompokan data dilakukan melalui tahapan normalisasi dan perhitungan 

Euclidean Distance dalam algoritma K-Means. Hasil dari penelitian menunjukkan 

bahwa sistem yang dikembangkan mampu mengelompokkan data penerima bantuan 

secara lebih terstruktur, serta meningkatkan efisiensi dan transparansi dalam 

pengambilan keputusan. Dengan sistem ini, Dinas Perkebunan dapat menyalurkan 

bantuan secara lebih tepat sasaran berdasarkan kriteria yang objektif. 

Kata Kunci: bantuan alat dan mesin, rekapitulasi, K-Means Clustering, sistem 

informasi, Dinas Perkebunan, web. 
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ABSTRACT 

In today's digital era, the utilization of information technology plays a vital role in 

enhancing the performance and accountability of government institutions, especially 

in the distribution of aid to communities. The Plantation Office of South Sumatra 

Province has introduced a strategic program to provide agricultural tools and 

machinery to farmer groups in order to boost productivity. However, the existing 

process of determining aid recipients often suffers from inefficiency and lacks 

transparency due to suboptimal data management systems, which can lead to 

misallocation. Therefore, this study aims to design and implement a web-based recap 

system that leverages the K-Means Clustering method to categorize aid recipients 

objectively. The research adopts a prototype system development approach, using data 

that includes land area and production level from 25 active farmer groups in 2024. 

The clustering process involves data normalization and distance calculations based 

on the Euclidean Distance formula. The findings demonstrate that the developed 

system successfully groups recipient data in a more systematic and structured manner, 

which improves both efficiency and fairness in decision-making. With this system, the 

Plantation Office can distribute agricultural aid more accurately and responsibly, 

based on clear and objective criteria, ultimately ensuring that assistance reaches the 

most deserving farmer groups in the region. 

Keywords: agricultural tools and machinery assistance, data recap, K-Means 

Clustering, information system, Plantation Office, web-based system. 

 

 



x 

DAFTAR ISI 

 

HALAMAN JUDUL ............................................................................................................... i 

HALAMAN PENGESAHAN ........................................................................................ ii  

LEMBAR PENGUJI .................................................................................................... iii 

MOTTO DAN PERSEMBAHAN ................................................................................ iv 

KATA PENGANTAR ................................................................................................... v 

ABSTRAK .................................................................................................................. vii 

ABSTRACK .............................................................................................................. viii 

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

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

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

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

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

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

1.2  Rumusan Masalah ...........................................................................................3 

1.3  Batasan Masalah ..............................................................................................3 

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

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

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

1.5  Sistematika Penulisan ....................................................................................4 

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

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

2.1.1 Sistem .....................................................................................................6 

2.1.2 Rekapitulasi ............................................................................................6 

2.1.3 Bantuan Alat dan Mesin .........................................................................6 

2.1.4 Website ...................................................................................................7 

2.1.5 Metode K-Means Clustering ..................................................................7 

2.1.6 HTML ....................................................................................................8 

2.1.7 CSS .........................................................................................................8 

2.1.8 PHP ........................................................................................................8 



xi 

2.1.9 MYSQL ..................................................................................................9 

2.1.10 XAMPP ................................................................................................9 

2.1.11 Data Flow Diagram (DFD)  ..................................................................9 

2.1.12 Entity Relationship Diagram (ERD)  .................................................10 

2.1.13 Blockchart ..........................................................................................11 

2.1.14 Flowchart ............................................................................................13 

2.1.15 Kamus Data ........................................................................................15 

2.2 State Of The Art ..............................................................................................16 

BAB III METODOLOGI PENELITIAN ..................................................................... 18 

3.1 Tahapan Penelitian ..........................................................................................18 

3.2 Tempat dan Waktu Penelitian .........................................................................19 

3.2.1 Tempat Penelitian .................................................................................19 

3.2.2 Waktu Penelitian ..................................................................................19 

3.3 Metode Pengumpulan Data .............................................................................20 

3.4 Metode Pengembangan Sistem dan Pemecahan Masalah ...............................21 

3.4.1 Metode Pengembangan Sistem Prototype ............................................21 

3.4.2 Metode Pemecahan Masalah K-Means Clustering ..............................23 

3.4.3 Implementasi K-Means Clustering .......................................................25 

3.5 Analisis Data dan Kebutuhan Sistem ..............................................................39  

3.5.1 Flowchart Sistem Berjalan ...................................................................39 

3.5.2 Flowchart Sistem yang Ditawarkan .....................................................40 

3.5.3 Spesifikasi Kebutuhan Hardware/Software ..........................................41 

BAB IV HASIL DAN PEMBAHASAN ........................................................................ 43 

4.1 Communication (Komunikasi dan Identifikasi Kebutuhan)  ..........................43 

4.1.1 Kebutuhan Fungsional ..........................................................................43 

4.1.2 Kebutuhan Non Fungsional ..................................................................44 

4.2 Quick Plan (Perencanaan Cepat) .....................................................................45 

4.3 Modelling Quick Design (Pemodelan Desain Cepat) .....................................46 

4.3.1 Diagram Konteks ..................................................................................47 

4.3.2 Data Flow Diagram (DFD) Level 1 .....................................................49 

4.3.3 Data Flow Diagram (DFD) Level 2 .....................................................52



xii 

4.3.3.1 Data Flow Diagram (DFD) Level 2 Data Kabupaten .............52 

4.3.3.2 Data Flow Diagram (DFD) Level 2 Data Permintaan ............52 

4.3.3.3 Data Flow Diagram (DFD) Level 2 Data Normalisasi ...........53 

4.3.3.4 Data Flow Diagram (DFD) Level 2 Data Pengelolaan Kmeans

 ............................................................................................................54 

4.3.4 Blockchart ............................................................................................54 

4.3.5 Flowchart ..............................................................................................57 

4.3.4.1 Flowchart Admin ....................................................................58 

4.3.4.2 flowchart Kelompok Tani .......................................................59 

4.3.4.3 Flowchart Kadin ......................................................................60 

4.3.6 Entity Relationship Diagram (ERD)  ...................................................61 

4.3.7 Kamus Data  .........................................................................................63 

4.3.8 Desain Tabel .........................................................................................65 

4.3.9 Desain Tampilan Website ....................................................................68 

4.3.9.1 Desain Halaman Login ............................................................69 

4.3.9.2 Desain Halaman Registrasi .....................................................70 

4.3.9.3 Desain Halaman Dashboard ....................................................70 

4.3.9.4 Desain Halaman User ..............................................................71 

4.3.9.5 Desain Halaman Tambah User ...............................................71 

4.3.9.6 Desain Halaman Data Kabupaten ...........................................72 

4.3.9.7 Desain Halaman Tambah Data Kabupaten .............................72 

4.3.9.8 Desain Halaman Data Permintaan ..........................................73 

4.3.9.9 Desain Halaman Tambah Data Permintaan ............................73 

4.3.9.10 Desain Halaman Hasil Normalisasi ......................................74 

4.3.9.11 Desain Halaman Perhitungan Kmeans ..................................74 

4.3.9.12 Desain Halaman Rekap Permintaan ......................................75 

4.3.9.13 Desain Halaman Rekap Permintaan User Kelompok Tani ...75 

4.3.9.14 Desain Halaman Rekap Kmeans ...........................................76 

4.3.9.15 Desain Halaman Rekap Kmeans User Kelompok Tani ........76 

4.4 Construction of Prototype  (Pembangunan Prototipe) ....................................77 

4.4.1 Hasil Tampilan Website .......................................................................77



xiii 

4.4.1.1 Tampilan Halaman Login .......................................................78 

4.4.1.2 Tampilan Halaman Registrasi .................................................78 

4.4.1.3 Tampilan Halaman Dashboard ................................................79 

4.4.1.4 Tampilan Halaman User .........................................................79 

4.4.1.5 Tampilan Halaman Tambah User ...........................................80 

4.4.1.6 Tampilan Halaman Data Kabupaten .......................................80 

4.4.1.7 Tampilan Halaman Tambah Data Kabupaten .........................81 

4.4.1.8 Tampilan Halaman Data Permintaan ......................................81 

4.4.1.9 Tampilan Halaman Tambah Data Permintaan ........................82 

4.4.1.10 Tampilan Halaman Hasil Normalisasi ..................................82 

4.4.1.11 Tampilan Halaman Perhitungan Kmeans ..............................83 

4.4.1.12 Tampilan Halaman Rekap Permintaan ..................................83 

4.4.1.13 Tampilan Halaman Rekap Permintaan User      

    Kelompok Tani ...............................................................................84 

4.4.1.14 Tampilan Halaman Rekap Kmeans .......................................84 

4.4.1.15 Tampilan Halaman Rekap Kmeans User             Kelompok 

Tani .............................................................................................85 

4.5 Deployment Delivery & Feedback (Penerapan dan Umpan Balik)  ...............86 

4.5.1 Pengujian Sistem Halaman User Admin ..............................................87 

4.5.2 Pengujian Sistem Halaman User Kelompok Tani ................................88 

4.5.3 Pengujian Sistem Halaman User Kadin ...............................................89 

4.5.4 Pembahasan Hasil Pengujian ...............................................................90 

BAB V KESIMPULAN DAN SARAN ................................................................................93 

5.1 Kesimpulan .....................................................................................................93 

5.2 Saran  ..............................................................................................................93 

DAFTAR PUSTAKA 

LAMPIRAN 

 

 



xiv 

DAFTAR TABEL 

Tabel 2.1 Simbol-simbol Data Flow Diagram (DFD)  ..........................................................10 

Tabel 2.2 Simbol-simbol Entity Relationship Diagram (ERD) .............................................11 

Tabel 2.3 Simbol-simbol Block Chart ....................................................................................12 

Tabel 2.4 Simbol-simbol Flowchart .......................................................................................14 

Tabel 2.5 Simbol-simbol Kamus Data  ..................................................................................15 

Tabel 3.1 Data Permintaan Alat dan Mesin Perkebunan  .......................................................25 

Tabel 3.2 Hasil Normalisasi Data...........................................................................................29 

Tabel 3.3 Nilai Centroid Awal ...............................................................................................30 

Tabel 3.4 Hasil Perhitungan Jarak Data Pada Centroid Iterasi 1 ...........................................31 

Tabel 3.5 Nilai Centroid Baru  ...............................................................................................34 

Tabel 3.6 Hasil Perhitungan Jarak Data Pada Centroid Iterasi 2 ...........................................34 

Tabel 3.7 Hasil Perhitungan Jarak Data Pada Centroid Iterasi Kelima .................................35 

Tabel 3.8 Hasil Clustering Komoditas Kelapa Sawit  ............................................................36 

Tabel 3.9 Hasil Clustering Komoditas Kopi ..........................................................................37 

Tabel 3.10 Hasil Clustering Komoditas Karet .......................................................................37 

Tabel 4.1 Data User  ..............................................................................................................66 

Tabel 4.2 Data Kabupaten  .....................................................................................................66 

Tabel 4.3 Data Permintaan  ....................................................................................................66 

Tabel 4.4 Data Normalisasi  ...................................................................................................67 

Tabel 4.5 Data Nilai Centroid  ...............................................................................................68 

Tabel 4.6 Data Kmeans  .........................................................................................................68 

Tabel 4.7 Pengujian Sistem Halaman User Admin  ...............................................................87 

Tabel 4.8 Pengujian Sistem Halaman User Kelompok Tani ..................................................88 

Tabel 4.9 Pengujian Sistem Halaman User Kadin .................................................................89 

 

 



xv 

DAFTAR GAMBAR 

 

Gambar 1.1 Daftar Kelompok Tani dan Jenis Bantuan yang diterima ....................................2 

Gambar 3.1 Rancangan Penelitian  .......................................................................................18 

Gambar 3.2 Metode Pengembangan Sistem Prototype  ........................................................21 

Gambar 3.3 Flowchart K-means Clustering ..........................................................................24 

Gambar 3.4 Flowchart Sistem Berjalan  ................................................................................39 

Gambar 3.5 Flowchart Sistem Ditawarkan ...........................................................................40 

Gambar 4.1 Diagram Konteks  ..............................................................................................48 

Gambar 4.2 Data Flow Diagram (DFD) Level 1 ...................................................................50 

Gambar 4.3 Data Flow Diagram (DFD) Level 2 Data Kabupaten  .......................................52 

Gambar 4.4 Data Flow Diagram (DFD) Level 2 Data Permintaan .......................................53 

Gambar 4.5 Data Flow Diagram (DFD) Level 2 Data Normalisasi ......................................53 

Gambar 4.6 Data Flow Diagram (DFD) Level 2 Data Pengelolaan Kmeans ........................54 

Gambar 4.7 Blockchart ..........................................................................................................55 

Gambar 4.8 Flowchart Admin ...............................................................................................58 

Gambar 4.9 Flowchart Kelompok Tani .................................................................................59 

Gambar 4.10 Flowchart Kadin ..............................................................................................60 

Gambar 4.11 Entity Relationship Diagram (ERD) ................................................................62 

Gambar 4.12 Desain Halaman Login ....................................................................................69 

Gambar 4.13 Desain Halaman Registrasi ..............................................................................70 

Gambar 4.14 Desain Halaman Dashboard ............................................................................70 

Gambar 4.15 Desain Halaman User ......................................................................................71 

Gambar 4.16 Desain Halaman Tambah User ........................................................................71 

Gambar 4.17 Desain Halaman Data Kabupaten ....................................................................72 

Gambar 4.18 Desain Halaman Tambah Data Kabupaten ......................................................72 

Gambar 4.19 Desain Halaman Data Permintaan ...................................................................73 

Gambar 4.20 Desain Halaman Tambah Data Permintaan .....................................................73 

Gambar 4.21 Desain Halaman Hasil Normalisasi .................................................................74 

Gambar 4.22 Desain Halaman Perhitungan Kmeans ............................................................74 

Gambar 4.23 Desain Halaman Rekap Permintaan ................................................................75 



xvi 

Gambar 4.24 Desain Halaman Rekap Permintaan User Kelompok Tani ..............................75 

Gambar 4.25 Desain Halaman Rekap Kmeans .....................................................................76 

Gambar 4.26 Desain Halaman Rekap Kmeans User Kelompok Tani ...................................76 

Gambar 4.27 Tampilan Halaman Login ................................................................................78 

Gambar 4.28 Tampilan Halaman Registrasi .........................................................................78 

Gambar 4.29 Tampilan Halaman Dashboard ........................................................................79 

Gambar 4.30 Tampilan Halaman User ..................................................................................79 

Gambar 4.31 Tampilan Halaman Tambah User ....................................................................80 

Gambar 4.32 Tampilan Halaman Data Kabupaten ................................................................80 

Gambar 4.33 Tampilan Halaman Tambah Data Kabupaten ..................................................81 

Gambar 4.34 Tampilan Halaman Data Permintaan ...............................................................81 

Gambar 4.35 Tampilan Halaman Tambah Data Permintaan .................................................82 

Gambar 4.36 Tampilan Halaman Hasil Normalisasi .............................................................82 

Gambar 4.37 Tampilan Halaman Perhitungan Kmeans ........................................................83 

Gambar 4.38 Tampilan Halaman Rekap Permintaan ............................................................83 

Gambar 4.39 Tampilan Halaman Rekap Permintaan User Kelompok Tani .........................84 

Gambar 4.40 Tampilan Halaman Rekap Kmeans .................................................................84 

Gambar 4.41 Tampilan Halaman Rekap Kmeans User Kelompok Tani ...............................85 

 



 

 

xvii 

DAFTAR LAMPIRAN 

 

Lampiran 1. Kesepakatan Bimbingan TA Dosen Pembimbing 1 

Lampiran 2. Kesepakatan Bimbingan TA Dosen Pembimbing 2 

Lampiran 3. Lembar Pengajuan Judul TA Dosen Pembimbing 1 

Lampiran 4. Lembar Pengajuan Judul TA Dosen Pembimbing 2 

Lampiran 5. Lembar Pengesahan Judul TA 

Lampiran 6. Lembar Permohonan Pengambilan Data Mahasiswa ke Instansi/Industri 

Lampiran 7. Lembar Pengantar Pengambilan Data dari Lembaga ke Instansi/Industri 

Lampiran 8. Surat Balasan Penerimaan Izin Pengambilan Data dari Instansi/Industri 

Lampiran 9. Lembar Bimbingan Ta Dosen 1 hal 1 

Lampiran 10. Lembar Bimbingan Ta Dosen 1 hal 2 

Lampiran 11. Lembar Bimbingan Ta Dosen 2 hal 1 

Lampiran 12. Lembar Bimbingan Ta Dosen 2 hal 2 

Lampiran 13. Lembar Rekomendasi Sidang TA 

Lampiran 14. Rekapitulasi Revisi TA 

Lampiran 15. Rekapitulasi Revisi per dosen, Dosen 1 

Lampiran 16. Rekapitulasi Revisi per dosen, Dosen 2 

Lampiran 17. Rekapitulasi Revisi per dosen, Dosen 3 

Lampiran 18. Rekapitulasi Revisi per dosen, Dosen 4 

Lampiran 19. Lembar Persentase hasil pengecekan plagiasi 

Lampiran 20. Lembar berisikan Link Listing Kode 

 


