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Effects of Linux Filesystems on the Startup Performance
of Local Inference with Gemma 4 E2B
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Abstract This study examines how Linux filesystem choice affects the startup performance of Gemma
4 E2B in a local inference environment. Using a fixed hardware platform, we compared ext4, XFS, and
Btrfs under cold-cache and warm-cache conditions, and repeated each experiment five times under the
same model, prompt, and runtime settings. The analysis focused on wall time and load duration, while
additional internal metrics were collected to identify which stage contributed most to the observed
delay. Under cold-cache conditions, the three filesystems showed clear performance differences, and
Btrfs achieved the lowest wall time and load duration in the tested setup. In contrast, the performance
gap became much smaller under warm-cache conditions. The results also show that the change in
end-to-end latency was driven more by the model-loading stage than by the generation stage itself.
These findings indicate that startup behavior in local LLM deployment is influenced not only by
compute capability but also by filesystem choice and page-cache state. The study suggests that storage
configuration should be considered together with workload characteristics when designing practical
local Al systems.
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Table 1. Experimental Environment Summary

Category Configuration
0/S Ubuntu Server 24.04 LTS
Hardware Intel Core 5 245K, 32 GB RAM, NVIDIA GeForce
RTX 3060 8 GB
1. Samsung 970 Evo Plus NVMe 500 GB (OS
Storage and tools)
9 2. Micron P5 Plus NVMe 500 GB (Filesystem
experiments)
Filesystems extd, XFS, Btrfs
Inference Ollama 0.20.4
Runtime
Model Gemma 4 E2B
Fixed OLLAMA_KEEP_ALIVE=0,
Runtime OLLAMA_CONTEXT_LENGTH=4096,
Opi OLLAMA_NUM_PARALLEL=1, think=false,
ptions _
stream=false

ZZ2 He}YL Ollama 0.20.45 ARESHR oM, A
Tde Gemma 4 E2B(Ollama model tag:
gemmad:e2b)2 TASIATE E Ao mtAr|A
gl 9]9] JiFS &o17] Yol e Ao FLE HER
=43 API 8% H4E AH-&stoct
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Table 2. Performance Comparison of Gemma 4 E2B across Filesystems and Cache Conditions

File system g;i:i Wall time(s) Total duration(s) Load duration(s) Pro;nu;:;tatie(;/r?h(l:)tion Evaluation duration (s)
cold 4.633 £ 0.156 4.607 £ 0.156 3.735 £ 0.019 0.028 + 0.003 0.703 + 0.151
o warm 2.913 + 0.076 2.904 + 0.076 1.981 + 0.017 0.024 + 0.000 0.761 + 0.074
cold 4.660 + 0.160 4.634 + 0.160 3.694 + 0.021 0.031 + 0.003 0.764 + 0.144
X warm 2.846 + 0.088 2.838 + 0.087 1.973 £ 0.010 0.024 + 0.000 0.708 + 0.074
cold 4.454 + 0.102 4.430 + 0.102 3.486 + 0.020 0.031 + 0.002 0.773 £ 0.104
puts warm 2.878 + 0.042 2.870 + 0.042 1.968 + 0.007 0.024 + 0.000 0.750 + 0.039
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