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INTISARI

Dalam era digital yang semakin berkembang, kebutuhan akan jaringan yang
stabil dan efisien menjadi faktor penting dalam mendukung berbagai layanan
komunikasi. Border Gateway Protocol (BGP) merupakan protokol routing utama
yang digunakan untuk menghubungkan jaringan antar-AS (Autonomous System) di
internet. Namun, penggunaan perangkat proprietary seperti Cisco seringkali
memiliki keterbatasan, terutama dalam aspek biaya operasional dan fleksibilitas
dalam konfigurasi. Oleh karena itu, penelitian ini mengeksplorasi implementasi
FRRouting, sebuah perangkat lunak open-source untuk routing dinamis, guna
menilai performa dan efisiensinya dibandingkan dengan perangkat proprietary
dalam lingkungan simulasi jaringan.

Metode penelitian dilakukan dengan membangun dua topologi jaringan
identik di dalam GNS3, yang masing-masing menggunakan FRRouting dan
perangkat proprietary (Cisco) sebagai perbandingan. Evaluasi dilakukan dengan
mengukur parameter performa seperti latency, throughput, dan waktu konvergensi
pada perangkat jaringan. Selain itu, aspek biaya operasional juga dianalisis untuk
melihat sejauh mana penggunaan solusi open-source dapat mengurangi beban
finansial dibandingkan dengan perangkat proprietary.

Hasil penelitian menunjukkan bahwa FRRouting memiliki rata-rata latency
0.263 ms, throughput sebesar 18,630 bps, dan waktu konvergensi 4.74 ms,
sedangkan Cisco IOS menunjukkan latency 0.202 ms, throughput 18,875 bps, dan
waktu konvergensi 1.28 ms. Walaupun terdapat selisih performa, FRRouting tetap
menunjukkan potensi sebagai solusi open-source yang efisien dan ekonomis dalam
skenario jaringan simulasi. Hasil penelitian ini dapat dimanfaatkan oleh perusahaan
atau institusi yang ingin mengadopsi solusi open-source dalam infrastruktur
jaringan mereka, serta menjadi referensi bagi penelitian lebih lanjut mengenai

optimalisasi protokol routing dalam lingkungan simulasi dan dunia nyata.

Kata kunci: FRRouting, Border Gateway Protocol (BGP), Performa jaringan,
Simulasi GNS3, Perangkat proprietary.
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ABSTRACT

In the increasingly developing digital era, the need for a stable and efficient
network is an important factor in supporting various communication services.
Border Gateway Protocol (BGP) is the main routing protocol used to connect
networks between AS (Autonomous Systems) on the internet. However, the use of
proprietary devices such as Cisco often has limitations, especially in terms of
operational costs (license) and flexibility in configuration. Therefore, this study
explores the implementation of FRRouting, an open-source sofiware for dynamic
routing, to assess its performance and efficiency compared to proprietary devices

in a network simulation environment.

The research method is carried out by building two identical network
topologies in GNS3, each using FRRouting and proprietary devices (Cisco) as a
comparison. The evaluation is carried out by measuring performance parameters
such as latency, throughput, and convergence time on network devices. In addition,
the operational cost aspect is also analyzed to see the extent to which the use of
open-source solutions can reduce the financial burden compared to proprietary

devices.

The results showed that FRRouting had an average latency of 0.263 ms, a
throughput of 18,630 bps, and a convergence time of 4.74 ms, while Cisco 10S
showed a latency of 0.202 ms, a throughput of 18,875 bps, and a convergence time
of 1.28 ms. Despite the performance differences, FRRouting still shows potential as
an efficient and economical open-source solution in simulated network scenarios.
The results of this study can be utilized by companies or institutions that want to
adopt open-source solutions in their network infrastructure, as well as being a
reference for further research on optimizing routing protocols in simulated and

real-world environments.

Keyword: FRRouting, Border Gateway Protocol (BGP), Network performance,
GNS3 simulation, Proprietary devices.
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