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Judul : Optimasi Manajemen Jaringan
menggunakan Segment Routing Traffic

Engineering pada SMKN 3 Buduran

Pembimbing 1 : Dr. Eng Agussalim, S.Pd., M.T
Pembimbing 2 : Nambi Sembilu, S.Kom, M.Kom
ABSTRAK

Penelitian ini bertujuan untuk mengoptimalkan manajemen jaringan pada SMKN 3
Buduran melalui penerapan Open Shortest Path First (OSPF), Quality of Service
(QoS) menggunakan metode Queue Tree, serta firewall filtering berbasis TLS Host
pada perangkat MikroTik. Permasalahan utama yang ditemukan pada jaringan
sekolah meliputi tingginya nilai delay dan jitter, distribusi bandwidth yang belum
merata, serta belum optimalnya pengelolaan trafik jaringan. Penelitian
menggunakan metode PPDIOO (Prepare, Plan, Design, Implement, Operate,
Optimize) dengan implementasi simulasi jaringan menggunakan Cisco Packet
Tracer dan VirtualBox.Tahap implementasi dilakukan dengan konfigurasi routing
OSPF untuk mendukung proses rerouting otomatis, penerapan QoS untuk
pengaturan bandwidth, serta firewall filtering untuk membatasi akses situs tertentu.
Pengujian performa jaringan dilakukan menggunakan parameter Quality of Service
(QoS), yaitu delay, jitter, dan packet loss. Hasil penelitian menunjukkan bahwa
penerapan OSPF dan QoS mampu meningkatkan performa jaringan secara
signifikan. Nilai average delay menurun dari 78 ms menjadi 59 ms, maximum delay
menurun dari 1193 ms menjadi 117 ms, serta konektivitas jaringan tetap terjaga
ketika terjadi gangguan jalur melalui mekanisme rerouting otomatis pada OSPF.
Selain itu, firewall filtering berhasil membatasi akses terhadap situs non-edukatif
sehingga penggunaan jaringan menjadi lebih terkontrol. Berdasarkan hasil
pengujian tersebut, penerapan OSPF, QoS Queue Tree, dan firewall filtering
terbukti mampu meningkatkan stabilitas, efisiensi, dan kualitas layanan jaringan
pada SMKN 3 Buduran.

Kata kunci: Traffic Engineering, OSPF, Firewall Filtering, Quality of Service,
Mikrotik
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Title : Optimization of Network Management
Using Segment Routing Traffic Engineering
at SMKN 3 Buduran

Advisor : Dr. Eng Agussalim, S.Pd., M.T
: Nambi Sembilu, S.Kom, M.Kom

ABSTRACT

This research aims to optimize network management at SMKN 3 Buduran through
the implementation of Open Shortest Path First (OSPF), Quality of Service (QoS)
using the Queue Tree method, and TLS Host-based firewall filtering on MikroTik
devices. The main problems identified in the school network include high delay and
Jitter values, uneven bandwidth distribution, and suboptimal network traffic
management. This research applied the PPDIOO (Prepare, Plan, Design,
Implement, Operate, Optimize) method with network simulation implemented using
Cisco Packet Tracer and VirtualBox. The implementation stage involved
configuring OSPF routing to support automatic rerouting processes, applying QoS
for bandwidth management, and implementing firewall filtering to restrict access
to certain websites. Network performance testing was conducted using Quality of
Service (QoS) parameters, namely delay, jitter, and packet loss. The results showed
that the implementation of OSPF and QoS significantly improved network
performance. The average delay decreased from 78 ms to 59 ms, while the
maximum delay decreased from 1193 ms to 117 ms. In addition, network
connectivity remained stable during link failures through the automatic rerouting
mechanism provided by OSPF. Furthermore, firewall filtering successfully
restricted access to non-educational websites, resulting in more controlled network
usage. Based on the testing results, the implementation of OSPF, Queue Tree QoS,
and firewall filtering proved effective in improving the stability, efficiency, and
quality of network services at SMKN 3 Buduran.

Keywords: Traffic Engineering, OSPF, firewall Filtering, Quality of Service,
Mikrotik.
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API Application Programming Interface
L7/Layer -7 Lapisan 7 OSI (Application Layer)
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