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ANALISIS KINERJA LOAD BALANCING DAN FAILOVER DUAL WAN 
MENGGUNAKAN UNIFI DREAM MACHINE PRO 

 

ABSTRAK 

 
Ketersediaan koneksi internet yang andal dan berkelanjutan (high availability) 

merupakan faktor penting dalam mendukung operasional bisnis modern, di mana 

gangguan jaringan dapat berdampak langsung terhadap produktivitas dan 

keberlanjutan layanan perusahaan. Ketergantungan pada satu ISP berpotensi 

menimbulkan risiko single point of failure yang dapat menyebabkan terjadinya 

downtime. Penelitian ini bertujuan untuk mengimplementasikan serta menganalisis 

kinerja jaringan dengan menerapkan metode load balancing dan failover pada 

arsitektur Dual WAN menggunakan perangkat Ubiquiti UniFi Dream Machine Pro. 

Pengujian dilakukan dengan mengukur parameter Quality of Service (QoS) yang 

meliputi throughput, packet loss, delay, dan jitter serta waktu failover jika terjadi 

putus koneksi pada salah Penyedia Jasa Internet (ISP). Hasil penelitian 

menunjukkan bahwa penerapan load balancing pada UniFi Dream Machine Pro 

mampu mendistribusikan lalu lintas jaringan secara efektif untuk mencegah 

terjadinya overload, sementara mekanisme failover dapat mengalihkan jalur 

koneksi secara otomatis dengan waktu respon yang cepat, sehingga mampu 

meminimalkan downtime dan meningkatkan reliabilitas jaringan secara 

keseluruhan. 

 

Kata Kunci: Jaringan Komputer, Load Balancing, Failover, Dual WAN, UniFi 

Dream Machine Pro   
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ANALISIS KINERJA LOAD BALANCING DAN FAILOVER DUAL WAN 
MENGGUNAKAN UNIFI DREAM MACHINE PRO 

 

ABSTRACT 

 
The availability of a reliable and continuous internet connection (high availability) 

is a crucial factor in supporting modern business operations, as network 

disruptions can directly impact the productivity and sustainability of company 

services. Dependence on a single Internet Service Provider (ISP) can create a 

single point of failure that may lead to downtime. This study aims to implement and 

analyze network performance by applying load balancing and failover methods to 

a dual WAN architecture using the Ubiquiti UniFi Dream Machine Pro device. 

Testing was conducted by measuring Quality of Service (QoS) parameters, 

including throughput, packet loss, delay,jitter and failover time during a connection 

failure at one ISP. The results indicate that the implementation of load balancing 

on the UniFi Dream Machine Pro effectively distributes network traffic to prevent 

overload, while the failover mechanism automatically switches connection paths 

with a fast response time, thereby minimizing downtime and improving overall 

network reliability. 

 

Keywords : Computer Networks, Load Balancing, Failover, Dual WAN, UniFi 

Dream Machine Pro  

 

 

 

  

http://lib.mercubuana.ac.id 
Menteng



 

ix 
 

DAFTAR ISI 

 

HALAMAN SAMPUL ..................................................................................... 0 

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

HALAMAN PERNYATAAN KARYA SENDIRI .............................................. ii 

HALAMAN SURAT KETERANGAN HASIL UJI TURNITIN ....................... iii 

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

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS AKHIR 

UNTUK KEPENTINGAN AKADEMIS .......................................................... vi 

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

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

DAFTAR TABEL ........................................................................................... xi 

DAFTAR GAMBAR ...................................................................................... xii 

DAFTAR LAMPIRAN ................................................................................. xiii 

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

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

1.2 Perumusan Masalah ................................................................................... 2 

1.3 Tujuan Penelitian ....................................................................................... 2 

1.4 Batasan Masalah ........................................................................................ 4 

BAB 2 TINJAUAN PUSTAKA ........................................................................ 6 

2.1 Penelitian Terdahulu .................................................................................. 6 

2.2 Tabel Komparasi ...................................................................................... 60 

2.3 Teori Utama ............................................................................................. 65 

2.4 Gap Penelitian .......................................................................................... 65 
2.4.1 Summarize ................................................................................................................... 65 
2.4.2 Synthesize ..................................................................................................................... 66 
2.4.3 Comparison .................................................................................................................. 66 
2.4.4 Contribution ................................................................................................................. 66 

BAB 3 Metode Penelitian............................................................................... 68 

http://lib.mercubuana.ac.id 
Menteng



 

x 
 

3.1 Jenis Penelitian/Objek Penelitian ................................................................... 68 

3.2 Deskripsi Organisasi ...................................................................................... 68 

3.3 Analisis Kebutuhan ....................................................................................... 68 

3.4 Tahapan Penelitian/Kerangka Metode Penelitian .......................................... 69 

3.5 Konfigurasi dan Skema Pembebanan Jaringan ............................................. 70 

BAB 4 HASIL DAN PEMBAHASAN ............................................................ 71 

4.1 Data penelitian ............................................................................................... 71 
4.1.1 Topologi Pengujian ...................................................................................................... 72 
4.1.2 Sebelum Implementasi Load Balancing (Kondisi normal) ...................................... 73 
4.1.3 Sebelum Implementasi Load Balancing (Dengan Beban) ........................................ 73 
4.1.4 Sesudah Implementasi Load Balancing (Kondisi normal) ....................................... 74 
4.1.5 Sesudah Implementasi Load Balancing (Dengan Beban) ........................................ 74 
4.1.6 Hasil pengujian sesuai dengan Standard TIPHON & ITU-T Rec. Y.1541 ............. 75 

4.2 Hasil Pengujian Failover ................................................................................ 77 

4.3 Analisis Standar Quality of Service (QoS) ..................................................... 78 
4.3.1 Analisis Berdasarkan Standar TIPHON ................................................................... 78 
4.3.2 Analisis Berdasarkan Standar ITU-T Rec. Y.1541................................................... 87 
4.3.3 Kesimpulan Hasil Analisis .......................................................................................... 88 

BAB 5 KESIMPULAN DAN SARAN............................................................. 90 

5.1 Kesimpulan .............................................................................................. 90 

5.2 Saran ........................................................................................................ 91 

DAFTAR PUSTAKA ..................................................................................... 92 

LAMPIRAN .................................................................................................. 95 

 

 

  

http://lib.mercubuana.ac.id 
Menteng



 

xi 
 

DAFTAR TABEL 

 

Tabel 1.1 RP-RQ-RO .............................................................................................. 3 

Tabel 2.2 Penelitian Terkait .................................................................................... 6 

Tabel 4.1 Data QOS Sebelum Load balancing (Kondisi Normal) ........................ 73 

Tabel 4.2 Data QOS Sebelum Load balancing (Dengan Beban) .......................... 73 

Tabel 4.3 Data QOS Load balancing (Kondisi Normal) ....................................... 74 

Tabel 4.4 Data QOS Load balancing (Dengan beban) .......................................... 74 

Tabel 4.5 Hasil Pengujian Standar TIPHON ........................................................ 75 

Tabel 4.6 Pengujian Standar ITU-T Rec. Y.1541 ................................................. 75 

Tabel 4.7 Pengujian Failover ................................................................................ 78 

Tabel 4.8 Throughput Dengan beban .................................................................... 79 

Tabel 4.9 Throughput Kondisi normal .................................................................. 80 

Tabel 4.10 Packet loss dengan beban .................................................................... 81 

Tabel 4.11 Packet loss dengan kondisi normal ..................................................... 82 

Tabel 4.12 Delay dengan kondisi normal ............................................................. 83 

Tabel 4.13 Jitter dengan kondisi normal ............................................................... 83 

Tabel 4.14 Delay dengan beban ............................................................................ 85 

Tabel 4.15 Jitter dengan beban.............................................................................. 86 

 

  

http://lib.mercubuana.ac.id 
Menteng



 

xii 
 

DAFTAR GAMBAR 

 

Gambar  4.1 Penggunaan bandwidth zoom (Video Conference) .......................... 71 

Gambar  4.2 Topologi Pengujian .......................................................................... 72 

Gambar  4.3 grafik perbandingan Throughput (Dengan beban) ........................... 79 

Gambar  4.4 Grafik Perbandingan Throughput (Kondisi Normal) ....................... 80 

Gambar  4.5 Grafik pengujian Packet loss (Dengan beban) ................................. 81 

Gambar  4.6 Pengujian Packet loss (kondisi Normal) .......................................... 82 

Gambar  4.7 Grafik perbandingan Delay (Kondisi Normal)................................. 84 

Gambar  4.8 Grafik perbandingan Jitter (Kondisi Normal) .................................. 84 

Gambar  4.9 Grafik Perbandingan Delay (dengan beban) .................................... 85 

Gambar  4.10 Grafik perbandingan Jitter (Dengan beban) ................................... 86 

Gambar  4.11 Grafik perbandingan Packet loss (Kondisi normal) ....................... 87 

Gambar  4.12 Grafik Perbandingan packet loss (Dengan beban) ......................... 88 

  

http://lib.mercubuana.ac.id 
Menteng



 

xiii 
 

DAFTAR LAMPIRAN 

Lampiran 1 Kartu Asistensi .................................................................................. 95 

Lampiran 2 Curiculum Vitae ................................................................................ 96 

Lampiran 3 Surat Pernyataan & Pengalihan HAKI .............................................. 97 

Lampiran 4 Sertifikat BNSP ................................................................................. 99 

Lampiran 5 Surat Ijin Riset Perusahaan .............................................................. 100 

Lampiran 6 Form Revisi Dosen Penguji ............................................................. 103 

http://lib.mercubuana.ac.id 
Menteng




