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ABSTRAK

Transformasi digital mendorong kebutuhan terhadap konektivitas internet
yang andal untuk mendukung aktivitas operasional perusahaan. PT XYZ Unit
Sumbar Jambi menggunakan Wireless Local Area Network (WLAN) sebagai
infrastruktur akses internet, namun pengguna masih merasakan kualitas koneksi
yang kurang optimal. Hasil pengamatan menunjukkan terdapat distribusi
pengguna dan access point yang tidak proporsional serta adanya potensi
interferensi co-channel. Penelitian ini bertujuan melakukan optimisasi konfigurasi
WLAN melalui penempatan access point, alokasi pengguna, alokasi access point ke
router, dan pemilihan paket layanan Internet Service Provider (ISP).

Penelitian menggunakan pendekatan Mixed Integer Linear Programming
(MILP) dalam dua tahap. Tahap pertama mengembangkan model Optimal WLAN
Deployment (OWLD) berbasis Goal Programming untuk menentukan lokasi access
point, alokasi pengguna, dan-kanal‘komunikasi! Tahap kedua menentukan alokasi
access point ke router serta pemilihan paket ISP berdasarkan kebutuhan bandwidth
hasil alokasi Tahap I.

Hasil optimisasi Tahap | menunjukkan peningkatan pemenuhan batas teknis
jaringan dari 9 pengguna (5,92%) menjadi 152 pengguna (100%). Konfigurasi
menggunakan 7 access point dibandingkan 14 pada kondisi eksisting dan tidak
menunjukkan pelanggaran kapasitas AP, kualitas sinyal, interferensi uplink,
downlink, maupun co-channel. Tahap Il menghasilkan 2 router dengan kapasitas
ISP 430 Mbps sesuai kebutuhan bandwidth Tahap I. Biaya layanan ISP turun dari
Rp31.831.470,00 menjadi Rp12.059.928,00 per bulan (62,12%). Model
menghasilkan konfigurasi WLAN yang memenuhi batas teknis layanan dan
menyediakan kapasitas sesuai kebutuhan bandwidth.

Kata Kunci: WLAN, Optimal WLAN Deployment, Goal Programming, Mixed
Integer Linear Programming, Optimisasi Jaringan



ABSTRACT

Digital transformation drives the need for reliable internet connectivity to
support companies’ operational activities. PT XYZ Unit Sumbar Jambi uses
Wireless Local Area Network (WLAN) as its internet access infrastructure.
However, users still perceive the connection quality as less than optimal.
Observations indicate an imbalance in the distribution of users and access points,
as well as potential co-channel interference. This study aims to optimize the WLAN
configuration through access point placement, user allocation, access point-to-
router allocation, and Internet Service Provider (ISP) package selection.

The study employs a Mixed Integer Linear Programming (MILP) approach
in two stages. The first stage develops an Optimal WLAN Deployment (OWLD)
model based on Goal Programming to determine access point locations, user
allocation, and communication channels. The second stage determines access point-
to-router allocation and ISP package selection based on the bandwidth requirements
resulting from Stage | allocation. ‘

The Stage | optimization results show an improvement in the fulfiliment of
network technical constraints from 9 users (5.92%) to 152 users (100%). The
resulting configuration uses 7 access points compared to 14 in the existing condition
and shows no violations of access point capacity, signal quality, uplink interference,
downlink interference, or co-channel interference. Stage Il results in 2 routers with
a total ISP capacity of 430 Mbps based on the bandwidth requirements from Stage
I. ISP service costs decrease fromRp31,831,470.00 to Rp12,059,928.00 per month
(62.12%). The proposed model produces a WLAN configuration that meets
technical service constraints and provides capacity aligned with bandwidth
requirements.

Keywords: WLAN, Optimal WLAN Deployment, Goal Programming, Mixed
Integer Linear Programming, Network Optimization
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