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PREDIKSI BENCHMARK SPEC CPU2017 MENGGUNAKAN

RANDOM FOREST

Bayu Baskoro Adjie

ABSTRAK

Benchmark SPEC CPU2017 digunakan secara luas oleh akademisi, vendor
prosesor, dan penyedia layanan komputasi sebagai standar evaluasi performa CPU.
Namun, sebagaimana ditunjukkan dalam penelitian Meiliu Lu et al., pendekatan
prediksi performa berbasis machine learning masih menghadapi keterbatasan ketika
diaplikasikan pada konfigurasi perangkat keras yang tidak sepenuhnya terwakili
dalam data pelatihan. Kondisi ini menjadi tantangan bagi pemangku kepentingan
industri yang membutuhkan estimasi performa CPU secara cepat tanpa
menjalankan benchmark secara langsung. Penelitian ini mengembangkan dan
mengevaluasi model prediksi berbasis Random Forest untuk mengestimasi empat
metrik utama SPEC CPU2017, yaitu CINT2017, CFP2017, CINT2017rate, dan
CFP2017rate, berdasarkan spesifikasi perangkat keras. Model dilatih menggunakan
dataset resmi SPEC CPU2017 melalui tahapan pra-pemrosesan, rekayasa fitur, dan
seleksi fitur multi-tahap. Evaluasi performa dilakukan melalui validasi internal
menggunakan skema hold-out dan cross-validation, serta pengujian kemampuan
generalisasi model menggunakan data pengujian yang dipisahkan sejak awal dari
data pelatihan. Hasil pengujian menunjukkan bahwa model Random Forest mampu
mempertahankan akurasi prediksi yang tinggi pada tahap training dan validasi
dengan nilai kesalahan yang relatif rendah. Pada tahap pengujian generalisasi,
model masih mampu menghasilkan estimasi performa yang cukup mendekati nilai
benchmark aktual, meskipun pada beberapa konfigurasi tertentu terjadi
peningkatan deviasi prediksi. Temuan ini menunjukkan bahwa distribusi dan
keragaman data pelatihan berperan penting dalam menentukan kemampuan
generalisasi model prediksi performa CPU berbasis machine learning.

Kata kunci: SPEC CPU2017, Random Forest, Prediksi Performa CPU, Evaluasi
Model, Generalisasi
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BENCHMARK PREDICTION OF SPEC CPU2017 DATA

USING RANDOM FOREST

Bayu Baskoro Adjie

ABSTRACT (English)

The SPEC CPU2017 benchmark is widely used by academics, processor vendors,
and computing service providers as a standard for evaluating CPU performance.
However, as shown in the research by Meiliu Lu et al., machine learning-based
performance prediction approaches still face limitations when applied to hardware
configurations that are not fully represented in the training data. This condition
poses a challenge for industry stakeholders who need quick CPU performance
estimates without running benchmarks directly. This study develops and evaluates
a Random Forest-based prediction model to estimate four main SPEC CPU2017
metrics, namely CINT2017, CFP2017, CINT201 7rate, and CFP201 7rate, based on
hardware specifications. The model was trained using the official SPEC CPU2017
dataset through pre-processing, feature engineering, and multi-stage feature
selection. Performance evaluation was conducted through internal validation using
a hold-out and cross-validation scheme, as well as testing the model's
generalization ability using test data separated from the training data from the
outset. The test results show that the Random Forest model is able to maintain high
prediction accuracy at the training and validation stages with a relatively low error
rate. During the generalization testing phase, the model was still able to produce
performance estimates that were fairly close to the actual benchmark values,
although there was an increase in prediction deviation in certain configurations.
These findings indicate that the distribution and diversity of training data play an
important role in determining the generalization capabilities of machine learning-
based CPU performance prediction models.

Keywords: SPEC CPU2017, Random Forest, CPU Performance Prediction, Model
Evaluation, Generalization
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