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Abstract

This paper compares and analyzes the performance of two container runtimes used in Kubernetes: containerd and
CRI-O. Previously, Docker was mainly used in Kubernetes, but with the recent discontinuation of Docker support,
Kubernetes recommends the use of containerd and CRI-O, which follow the container runtime interface(CRI)
standard. In this paper, we compare the performance of these two container runtimes in terms of CPU, memory, and
file I/O. As a result of the experiment, there was no difference between the two runtimes in CPU, memory, and file
I/O read performance, but CRI-O was relatively superior in file I/O write performance. CRI-O's write throughput
showed 1.943 times higher performance in sequential access and 4.458 times higher performance in random access
compared to containerd. This means that CRI-O has a lightweight and specialized architecture compared to containerd,

and is especially optimized for file I/O operations.
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Table 1. Experimental environments

Category Specification
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Table 2. Independent samples t-test results for number of
events processed per second

containerd CRI-O
Mean 1736.28 1736.02
std. deviation 501 4.79
std. error mean 1.58 1.52
p-value 0.9103
95% Cl of Upper -58
the difference Lower 6.32
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Table 3. Independent samples t-test results for data
transferred per second

containerd CRI-O

Mean 4570.98 447155

std. deviation 100 97.79

std. error mean 31.624 30.921
p-value 0.105
95% ClI of Upper -20.179
the difference Lower 194.045
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Fig. 4. File 1/O test : read throughput per second
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Table 4. Independent samples t-test results for average
throughput of file 1/O sequential reads

containerd CRI-O

Mean 130.89 128.69

std. deviation 2.56 2.75

std. error mean 0.81 0.87
p-value 0.08
95% Cl of Upper -0.29
the difference Lower 469
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Table 5. Independent samples t-test results for average
throughput of file 1/O random reads

containerd CRI-O

Mean 47.76 4122

std. deviation 534 489

std. error mean 1.69 1.55
p-value 0.1892
9% Cl of Upper 1.92
the difference Lower 11.16




37 A containerd?t CRI-O A5 ¥l <

7 2o FoFE 95%0lA &3t A
o3 A HZ 2719 pvalues 27 1.7657e-45,
1.9472¢-352 YERT ol fF95E 0.05ET o
§ 2 2, containerd®} CRI-0OE AREsle]
=3 FHUE 2 Fe2EH 1Y 3 10 2] A
T HOE Fom|g Aol7t a& ofn|d
o 1o 271 4% #HHste] CRIO7}
containerd®] I3l &2k A A HIToA bz
oF 1.943u), ¢k 44584 =k A stAH, 4 10
AgA 7 34 BT 7] Ade FYHE Aol
7b SAAA R, 22719 A frojuldt Afol7h Btk

* 6. File /O =Xt A7| B M| s sEEE
t-test 22}

Table 6. Independent samples t-test results for average
throughput of file I/O sequential writes

containerd CRI-O
Mean 133.16 258.74
std. deviation 10.25 12.87
std. error mean 324 407
p-value 1.7657e-45
95% Cl of Upper -134.73
the difference Lower -116.43
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Table 7. Independent samples t-test results for average
throughput of file 1/O random writes

containerd CRI-O
Mean 51.23 228.34
std. deviation 8.14 15,23
std. error mean 257 482
p-value 1.9472e-35
95% ClI of Upper -189.5
the difference Lower -164.72
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