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ABSTRAK 

 

MOKHAMAD HIDAYATUR ROKHMAN. Analisis Kinerja Equal Cost 

Multipath (ECMP) Terhadap Quality Of Service Pada Interkoneksi Dual-ISP Fiber 

Optic Dan LTE (study kasus Di PP DARUL KAMAL Desa Kesugihan Kidul, 

Kesugihan, Cilacap). Dibimbing oleh Bapak ABDUL HAQ, M.Cs dan Bapak Dr. 

M. KHANIF, M.Pd.B.I. 

Penelitian ini dilatarbelakangi oleh meningkatnya kebutuhan akses internet yang 

berdampak pada tingginya trafik jaringan, khususnya pada lingkungan Pondok 

Pesantren Darul Kamal. Berdasarkan hasil observasi, penggunaan single ISP 

berbasis Fiber Optic dengan kapasitas 100 Mbps menunjukkan kondisi saturasi 

bandwidth pada jam sibuk, yang ditandai dengan meningkatnya delay, munculnya 

packet loss, serta penurunan kualitas layanan jaringan. Kondisi ini menunjukkan 

bahwa kapasitas jaringan tunggal tidak lagi mampu mengakomodasi kebutuhan 

pengguna secara optimal, sehingga diperlukan solusi berupa interkoneksi dual-ISP 

dengan mekanisme load balancing. 

Penelitian ini bertujuan untuk menganalisis kinerja metode Equal Cost Multi Path 

(ECMP) terhadap parameter Quality of Service (QoS) pada jaringan dual-ISP yang 

menggabungkan koneksi Fiber Optic dan LTE. Metode yang digunakan adalah 

pendekatan eksperimental kuantitatif dengan desain comparative experimental 

analisis, yaitu membandingkan performa jaringan pada kondisi single ISP dan dual-

ISP menggunakan ECMP. Parameter QoS yang diukur meliputi throughput, delay, 

jitter, dan packet loss berdasarkan standar ITU-T Y.1541. 

Hasil penelitian menunjukkan bahwa konfigurasi Dual-ISP ECMP berhasil 

dibentuk menggunakan dua default route dengan distance yang sama pada jalur 

Fiber Optic dan LTE. Monitoring menunjukkan trafik bersifat dinamis dan bursty, 

dengan rata-rata Tx sebesar 5,77 Mbps dan Rx sebesar 120,07 kbps pada salah satu 

periode pengamatan, serta lonjakan Tx hingga sekitar 84,2 Mbps. Pada snapshot 

monitoring tidak ditemukan drops maupun errors pada interface. Hasil pengukuran 

Wireshark menunjukkan RTT rata-rata sebesar 43,684–78,286 ms, jitter sebesar 

4,986–46,074 ms, dan packet loss pada beberapa tujuan Internet sebesar 0,069–

0,613%. Namun, terdapat spike latency hingga 1.099,470 ms pada salah satu 

capture. Dengan demikian, implementasi ECMP dapat digunakan sebagai 

mekanisme redundansi dan pemanfaatan dua jalur Internet, tetapi bukti yang 

tersedia belum memadai untuk menyimpulkan secara kausal bahwa ECMP lebih 

unggul daripada Single ISP pada seluruh parameter QoS. 

Kata kunci : Equal Cost Multi Path, interkoneksi dual-ISP, kualitas layanan 

jaringan, load balancing jaringan, parameter Quality of Service  
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ABSTRACT 

 

MOKHAMAD HIDAYATUR ROKHMAN. Analysis of Equal-Cost Multi-Path 

(ECMP) Performance on Quality of Service in a Dual-ISP Fiber Optic and LTE 

Interconnection (Case Study at PP Darul Kamal, Kesugihan Kidul Village, 

Kesugihan District, Cilacap Regency). Supervised by Mr. Abdul Haq, M.Cs., and 

Dr. M. Khanif, M.Pd.B.I. 

This research is motivated by the growing need for internet access, which has 

resulted in high network traffic, particularly within the Darul Kamal Islamic 

Boarding School environment. Observations revealed that the use of a single Fiber 

Optic-based ISP with a 100 Mbps capacity led to bandwidth saturation during peak 

hours, characterized by increased latency, packet loss, and a decline in network 

service quality. This situation indicates that a single network connection can no 

longer optimally accommodate user needs, necessitating a solution involving a 

dual-ISP interconnection with a load-balancing mechanism. 

This study aims to analyze the performance of the Equal-Cost Multi-Path (ECMP) 

method regarding Quality of Service (QoS) parameters in a dual-ISP network that 

combines Fiber Optic and LTE connections. A quantitative experimental approach 

was employed, utilizing a comparative experimental analysis design to contrast 

network performance under single-ISP and dual-ISP (ECMP) conditions. The QoS 

parameters measured included throughput, latency, jitter, and packet loss, in 

accordance with ITU-T Y.1541 standards. 

The results showed that the Dual-ISP ECMP configuration was successfully 

established using two default routes with equal distance values on the Fiber Optic 

and LTE paths. Network monitoring indicated dynamic and bursty traffic, with an 

average Tx rate of 5.77 Mbps and Rx rate of 120.07 kbps during one observation 

period, and a Tx peak of approximately 84.2 Mbps. No interface drops or errors 

were observed in the analyzed monitoring snapshots. Wireshark measurements 

showed average RTT values ranging from 43.684 to 78.286 ms, jitter values 

ranging from 4.986 to 46.074 ms, and packet loss of 0.069–0.613% on several 

Internet destinations. However, a latency spike of up to 1,099.470 ms was observed 

in one capture. Therefore, ECMP implementation can be utilized as a redundancy 

mechanism and for the utilization of two Internet paths; however, the available 

evidence is insufficient to causally conclude that ECMP is superior to Single ISP 

across all QoS parameters. 

Keywords: Equal-Cost Multi-Path, dual-ISP interconnection, network service 

quality, network load balancing, Quality of Service parameters.  
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