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Peningkatan Efisiensi Kinerja Kompresi DEFLATE Untuk Kompresi Data
Heterogen Melalui Pemilihan Parameter Adaptif
Muhamad Wahyu Kuncoro

ABSTRAK

Peningkatan volume dan keberagaman dokumen digital di lingkungan Mahkamah
Agung Republik Indonesia menimbulkan tantangan dalam efisiensi penyimpanan,
transmisi, dan akses data. Algoritma DEFLATE sebagai metode kompresi lossless
yang umum digunakan memiliki keterbatasan dalam menangani data heterogen
dan berentropi tinggi akibat penggunaan parameter statis. Penelitian ini bertujuan
menganalisis performa DEFLATE standar serta mengusulkan adaptive parameter
selection berbasis entropi dengan segmentasi data. Data dibagi ke dalam segmen
berukuran 16 KB hingga 512 KB dengan threshold perubahan entropi 0,6 dan
batas minimum segmen 64 KB. Setiap segmen diklasifikasikan menjadi entropi
rendah (<4), sedang (4-5), dan tinggi (=6) untuk menentukan parameter kompresi
secara dinamis Pengujian dilakukan pada dataset heterogen meliputi teks, PDF,
citra, dan video dengan variasi ukuran. Hasil menunjukkan DEFLATE standar
efektif pada data homogen seperti teks dengan compression ratio hingga 342,247
dan space savings 99,71%, serta pada PDF teks sebesar 16,383 dan 93,90%.
Namun pada data heterogen performa menurun dengan compression ratio 1,000—
1,046 dan space savings 0,00%—4,40%. Metode adaptif meningkatkan
compression ratio pada PDF berbasis gambar menjadi 2,021, JPEG 2,092, serta
PNG dan video sekitar 2,000-2,051 dengan space savings hingga 52,20%.
Kecepatan kompresi berada pada kisaran 17,35-161,01 MB/s dan dekompresi
151,15-4.570,37 MB/s, serta menunjukkan stabilitas tinggi dengan hasil yang
konsisten pada pengujian berulang. Pendekatan adaptive parameter selection
berbasis entropi dan segmentasi data terbukti efektif meningkatkan performa
DEFLATE pada data heterogen secara signifikan.

Kata Kunci: Adaptive Parameter Selection, Deflate, Entropi, Kompresi Data,
Segmentasi Data
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Enhancing the Efficiency of DEFLATE Compression for Heterogeneous Data
Through Adaptive Parameter Selection
Muhamad Wahyu Kuncoro

ABSTRACT

The increasing volume and diversity of digital documents in the Attorney
General’s Olffice of the Republic of Indonesia create challenges in storage
efficiency, data transmission, and data access. The DEFLATE algorithm, as a
commonly used lossless compression method, has limitations in handling
heterogeneous and high-entropy data due to the use of static parameters. This
study aims to analyze the performance of standard DEFLATE and propose an
entropy-based adaptive parameter selection combined with data segmentation.
Data are divided into segments ranging from 16 KB to 512 KB with an entropy
change threshold of 0.6 and a minimum segment size of 64 KB. Each segment is
classified into low (<4), medium (4-5), and high (=6) entropy categories to
determine compression parameters dynamically. Experiments were conducted on
heterogeneous datasets including text, PDF, images, and video with various sizes.
The results show that standard DEFLATE is highly effective for homogeneous
data such as text, achieving a compression ratio of up to 342.247 with 99.71%
space savings, and for text-based PDF with a compression ratio of 16.383 and
93.90% space savings. However, performance decreases on heterogeneous data
with compression ratios of only 1.000 - 1.046 and space savings 0.00% - 4.40%.
The adaptive method improves the compression ratio for image-based PDF to
2.021, JPEG to 2.092, and PNG and video to approximately 2.000-2.051, with
space savings up to 52.20%. Compression speed ranges from 17.35 - 161.01 MB/s,
and decompression speed ranges from 151.15 - 4,570.37 MB/s, and demonstrates
high stability with consistent selection combined with data segmentation
effectively improves DEFLATE performance on heterogeneous data.

Keywords: Adaptive Parameter Selection, Data Compression, Deflate, Entropy,
Segmentation
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