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ABSTRAK 

 

M HUDAN NAWA KARYA PRATAMA, Perancangan dan Implementasi 

Jaringan RT/RW Net di Desa Parage Kabupaten Lebak Menggunakan Metode 

NDLC (Network Development Life Cycle). Program Studi Pendidikan Teknik 

Informatika dan Komputer, Fakultas Teknik, Universitas Negeri Jakarta. Dosen 

Pembimbing M Ficky Duskarnaen, S.T., M.Sc. dan Ali Idrus, S.Kom, M.Kom. 

Penelitian ini bertujuan untuk merencanakan dan mengimplementasi 

jaringan RT/RW Net di Desa Parage. Perancangan jaringan diharapkan dapat 

memaksimalkan penggunaan Internet untuk masyarakat di Desa Parage. Penelitian 

ini dilakukan dengan menggunakan metode NDLC (Network Development Life 

Cycle) dengan 6 tahapan yaitu analysis, design, simulation protype, 

implementation, monitoring dan management. Tetapi penerapan NDLC dibatasi 

hingga tahap implementation yang hasil akhirnya jaringan RT/RW Net yang dapat 

digunakan oleh masyarakat di Desa Parage. Tahap analysis dilakukan untuk 

menganalisis kebutuhan perangkat yang akan digunakan. Tahap design membuat 

usulan topologi jaringan dan rencana penerapan pada jaringan. Tahap Simulation 

prototype dilakukan simulasi penerapan DHCP, NAT, OVPN, Voucher dan 

Firewall menggunakan Virtualbox .Tahap Implementation, mengimplementasikan 

tahapan sebelumnya pada jaringan RT/RW Net juga melakukan pengujian kualitas 

jaringan dengan metode QoS (Quality of Service) dengan melakukan pengukuran 

pada 2 kondisi cuaca yaitu cerah dan hujan serta melakukan pengujian SUS (System 

Usabilty Scale). Hasil pengukuran QoS menunjukkan bahwa pengaruh sinyal wifi 

terhadap redaman yaitu air dapat mempengaruhi kualitas jaringan RT/RW Net yang 

mana terjadi penurunan kualitas Internet pada saat cuaca hujan. Terjadi penurunan 

pada parameter throughput sebesar 261.86 kbps, pada parameter packet loss 

menunjukan nilai 0%, pada parameter delay mengalami penurunan sebesar 2.29 ms, 

dan pada parameter jitter terjadi penurunan sebesar 2.45 ms. Hasil pengujian SUS 

dari jaringan RT/RW Net yang telah diimplementasikan memiliki nilai 87, yang 

artinya layanan Internet RT/RW Net memiliki hasil penilaian adjective dengan nilai 

excellent, memiliki penilaian acceptable dengan nilai acceptable, dan memiliki 

penilaian grade dengan nilai A. 

 

Kata kunci: Perancangan jaringan, NDLC (Network Development Life Cycle), 

QoS (Quality of Service), RT/RW Net, SUS (System Usabilty Scale)  

  



 

 

ABSTRACT 

 

M HUDAN NAWA KARYA PRATAMA, Design and Implementation of RT / 

RW Net in Parage Village, Lebak Regency Using NDLC (Network Development 

Life Cycle) Method. Informatics and Computer Engineering Education Study 

Program, Faculty of Engineering, State University of Jakarta. Supervisors M Ficky 

Duskarnaen, S.T., M.Sc. and Ali Idrus, S.Kom, M.Kom. 

This research aims to plan and implement the RT/RW Net network in 

Parage Village. The network design is expected to maximize the use of the Internet 

for the community in Parage Village. This research was conducted using the NDLC 

(Network Development Life Cycle) method with 6 stages, namely analysis, design, 

simulation prototype, implementation, monitoring and management. But the 

application of NDLC is limited to the implementation stage which results in a Net 

RT/RW network that can be used by the community in Parage Village. The analysis 

stage is carried out to analyze the needs of the devices to be used. The design stage 

creates a proposed network topology and implementation plan for the network. The 

Simulation prototype stage simulates the application of DHCP, NAT, OVPN, 

Voucher and Firewall using Virtualbox.Implementation stage, implements the 

previous stages on the RT / RW Net network and also tests the quality of the 

network using the QoS (Quality of Service) method by taking measurements in 2 

weather conditions, namely sunny and rainy and testing SUS (System Usabilty 

Scale). The QoS measurement results show that the influence of WiFi signal 

attenuation due to rain affects the quality of the RT/RW Net network, resulting in a 

decrease in Internet quality during rainy weather. There is a decrease in throughput 

parameter by 261.86 kbps, packet loss parameter shows a value of 0%, delay 

parameter experiences a decrease of 2.29 ms, and jitter parameter experiences a 

decrease of 2.45 ms.. The SUS test results of the RT/RW Net network that have 

been implemented have a value of 87, which means that the RT/RW Net Internet 

service has an adjective assessment result with an excellent value, has an acceptable 

assessment with an acceptable value, and has a grade assessment with an A value. 

 

Keyword: Network design, NDLC (Network Development Life Cycle), QoS 

(Quality of Service), RT/RW Net, SUS (System Usabilty Scale)  

 



 

 

` 

DAFTAR ISI 

 

HALAMAN PENGESAHAN ............................................................................ 2 

LEMBAR PERNYATAAN ............................................................................... 3 

KATA PENGANTAR ........................................................................................ 4 

ABSTRAK ......................................................................................................... iii 

ABSTRACT ...................................................................................................... iv 

DAFTAR ISI ...................................................................................................... v 

DAFTAR TABEL ............................................................................................. ix 

DAFTAR GAMBAR .......................................................................................... x 

DAFTAR LAMPIRAN .................................................................................... xii 

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

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

1.2 Identifikasi Masalah ............................................................................... 3 

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

1.4 Rumusan Masalah .................................................................................. 4 

1.5 Tujuan Penelitian ................................................................................... 4 

1.6 Manfaat Penelitian ................................................................................. 4 

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

2.1 Kerangka Teoritik .................................................................................. 6 

2.1.1 Internet ........................................................................................... 6 

2.1.1.1 LAN (Local Area Network) ..................................................... 6 

2.1.1.2 MAN (Metropolitan Area Network)......................................... 7 

2.1.1.3 NAT (Network Address Translation) ....................................... 8 

2.1.1.4 OpenVPN (OVPN) .................................................................. 8 



 

 

2.1.1.5 DHCP (Dynamic Host Configuration Protocol) ....................... 8 

2.1.2 RT/RW NET .................................................................................. 8 

2.1.3 Bosslink Network Connection......................................................... 9 

2.1.4 Desa Parage .................................................................................. 10 

2.1.5 Cisco Packet Tracer ..................................................................... 11 

2.1.6 VirtualBox .................................................................................... 12 

2.1.7 Wireshark ..................................................................................... 12 

2.1.8 Mikrotik ........................................................................................ 13 

2.1.9 Winbox ......................................................................................... 13 

2.1.10 Mikhmon ( MikroTik Hotspot Monitor) ........................................ 14 

2.1.11 Media Transmisi ........................................................................... 15 

2.1.11.1 Kabel UTP (Unshielded Twisted-Pair)................................... 15 

2.1.11.2 Kabel FO (Fiber Optic) ......................................................... 16 

2.1.11.3 Wi-Fi (Wireless Fidelity) ....................................................... 16 

2.1.12 Perangkat Jaringan ........................................................................ 17 

2.1.13 QoS(Quality of Service) ................................................................ 19 

2.1.14 Metode Pengembangan Sistem ..................................................... 21 

2.1.14.1 Analysis ................................................................................. 21 

2.1.14.2 Design ................................................................................... 22 

2.1.14.3 Simulation Prototyping .......................................................... 22 

2.1.14.4 Implementation ...................................................................... 22 

2.1.14.5 Monitoring ............................................................................ 23 

2.1.14.6 Management .......................................................................... 23 

2.1.15 Teknik Analisis Data .................................................................... 23 

2.1.15.1 Konsep Usability ................................................................... 23 

2.1.15.2 Metode System Usability Scale .............................................. 24 



 

 

2.2 Penelitian Relevan ............................................................................... 26 

2.3 Kerangka Berpikir ............................................................................... 32 

BAB III METODOLOGI PENELITIAN ....................................................... 35 

3.1 Tempat dan Waktu Penelitian .............................................................. 35 

3.2 Alat dan Bahan Penelitian .................................................................... 35 

3.2.1 Alat Penelitian .............................................................................. 35 

3.2.2 Bahan Penelitian ........................................................................... 36 

3.3 Diagram Alir Penelitian ....................................................................... 36 

3.4 Metode Penelitian ................................................................................ 38 

3.4.1 Metode Pengembangan Sistem ..................................................... 38 

3.4.1.1 Analysis ................................................................................. 38 

3.4.1.2 Design ................................................................................... 39 

3.4.1.3 Simulation Prototype ............................................................. 40 

3.4.1.4 Implementation ...................................................................... 40 

3.4.2 Metode pengujian ......................................................................... 41 

3.5 Teknik dan Prosedur Pengumpulan Data .............................................. 42 

3.5.1 Teknik Pengumpulan Data ............................................................ 42 

3.5.1.1 Wawancara ............................................................................ 42 

3.5.1.2 Observasi ............................................................................... 43 

3.5.1.3 Kuesioner SUS ...................................................................... 43 

3.6 Teknik Analisis Data ........................................................................... 43 

3.6.1 Pengujian QoS (Quality of Service) ............................................... 43 

3.6.2 Pengujian System Usability Scale (SUS) ....................................... 44 

BAB IV HASIL PENELITIAN ....................................................................... 48 

4.1 Deskripsi Hasil Penelitian .................................................................... 48 

4.1.1 Perancangan Jaringan Berdasarkan Metode NLDC ....................... 48 



 

 

4.1.1.1 Analysis ................................................................................. 48 

4.1.1.2 Design ................................................................................... 51 

4.1.1.3 Simulation Prototyping .......................................................... 54 

4.1.1.4 Implementation ...................................................................... 58 

4.2 Analisis Data Penelitian ....................................................................... 61 

4.2.1 Analisis Pengujian QoS (Quality of Service) ................................. 61 

4.2.2 Analisis Pengujian SUS (System Usability Scale).......................... 63 

4.3 Pembahasan ......................................................................................... 65 

4.4 Aplikasi Hasil Penelitian ...................................................................... 66 

BAB V PENUTUP ........................................................................................... 67 

5.1 Kesimpulan.......................................................................................... 67 

5.2 Saran ................................................................................................... 68 

DAFTAR PUSTAKA ....................................................................................... 69 

LAMPIRAN ..................................................................................................... 72 

RIWAYAT PENULIS ...................................................................................... 92 

 

 

  



 

 

DAFTAR TABEL 

 

Tabel 2.1 Kategori Latency (Delay) 19 

Tabel 2.2. Kategori Jitter 20 

Tabel 2.3. Kategori Throughput 20 

Tabel 2.4 Kategori Packet Loss 21 

Tabel 2.5 Instrumen Penelitian SUS 25 

Tabel 2.6 Penelitian Relevan 29 

Tabel 3.1 Perangkat Keras 35 

Tabel 3.2. Perangkat Lunak 35 

Tabel 3.3 Analisis Uji QoS (Quality of Service) 43 

Tabel 3.4. Daftar Pertanyaan SUS 44 

Tabel 3.5 Keterangan Skor Penilaian SUS 45 

Tabel 4.1 Perangkat Jaringan RT/RW Net 48 

Tabel 4.2 Rancangan Biaya 50 

Tabel 4.3 Rancangan paket voucher 53 

Tabel 4.4 Hasil Pengukuran QoS Mininet 58 

Tabel 4.5 Hasil Pengukuran QoS Pada Saat Cuaca Cerah 62 

Tabel 4.6 Hasil Pengukuran QoS Pada Saat Cuaca Hujan 62 

Tabel 4.7 Hasil Awal Pengujian System Usability Scale 63 

Tabel 4.8 Hasil Pengujian System Usability Scale Rumus 1 dan 2 64 

Tabel 4.9 Hasil Akhir Pengujian System Usability Scale Rumus 3 dan 4 64 

 

  



 

 

DAFTAR GAMBAR 

 

Nomor Judul Gambar Halaman 

Gambar 2.1 Peta Desa Parage 10 

Gambar 2.2 Lokasi Penetilian (earth.google.com) 11 

Gambar 2.3 Peta Wilayah RT 06 RW 02 (earth.google.com) 11 

Gambar 2.4 Logo Cisco Packet Tracer 12 

Gambar 2.5 Tampilan Aplikasi VirtualBox 12 

Gambar 2.6. Wireshark 13 

Gambar 2.7 Logo Mikrotik (mikrotik.com) 13 

Gambar 2.8 Tampilan Aplikasi Winbox 14 

Gambar 2.9 Tampilan Dashboard Mikhmon 15 

Gambar 2.10 Kabel UTP (diskominfo.kedirikab.go.id) 16 

Gambar 2.11 Fiber Optic (kelasplc.com) 16 

Gambar 2.12 Perangkat Access Point menyebarkan Wi-Fi 17 

Gambar 2.13 Access Point (cisco.com) 18 

Gambar 2.14 Swtich (cisco.com) 18 

Gambar 2.15 Router Mikrotik 19 

Gambar 2.16 Tahapan Kerja Metode NDLC (Goldman, 1995) 21 

Gambar 2.17 Grafik keefektifan pada hasil pengujian Usability (Nielsen, 2000) 26 

Gambar 2.18 Kerangka Berpikir 34 

Gambar 3.1. Diagram Alir Penelitian 37 

Gambar 3.2. Kategori Penilaian Skor SUS (Sauro, 2018) 47 

Gambar 4.1 Jarak Pointing Dari Server ke Desa 51 

Gambar 4.2 Rancangan Topologi Usulan 52 

Gambar 4.3 Coverage jaringan RT/RW Net 53 

Gambar 4.4 Tampilan DHCP Server 54 

Gambar 4.5 Tampilan hotspot 55 

Gambar 4.6 Tampilan NAT 55 

Gambar 4.7 Tampilan OVPN 56 

Gambar 4.8 Tampilan Firewall 56 



 

 

Gambar 4.9 Tampilan Dashboard Mikhmon 57 

Gambar 4.10 Voucher User Mikhmon 57 

Gambar 4.11 Tampilan tambah user voucher 59 

Gambar 4.12 Tampilan halaman login hotspot 59 

Gambar 4.13 Tampilan user berhasil login 60 

Gambar 4.14 Tampilan user active pada router mikrotik 60 

Gambar 4.15 Hasil akses situs terblokir 61 

Gambar 4.16 Hasil akses VPN terblokir 61 

Gambar 4.17 Hasil Akhir Pengujian Menggunakan Metode SUS 65 

 

 

 

 

 

 

 



 

 

DAFTAR LAMPIRAN 

Lampiran 1 Surat Tugas Dosen Pembimbing 72 

Lampiran 2 Lembar Konsultasi Dosen Pembimbing I 73 

Lampiran 3 Lembar Konsultasi Dosen Pembimbing II 74 

Lampiran 4 Surat Pernyataan Dosen Pembimbing I 75 

Lampiran 5 Surat Pernyataan Dosen Pembimbing II 76 

Lampiran 6 Validasi Pertanyaan Wawancara 77 

Lampiran 7 Hasil Wawancara 80 

Lampiran 8 Kegiatan Instalasi Jaringan RT/RW Net 88 

 

 


