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Automated Training Data Selection for Response Time Degradation Diagnosis of

Web Service Systems Using Machine Learning Combination
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Table 1 Metrics to be monitored.

# Resource Monitoring Items

1 | CPU(DB has 2 cores, | User usage for each core
others have 1 core) (%)

2 | Memory Used (bytes)

3 | Network (LB has 2) Used (bps, sent+received)

4 | Disk (except LB) IOPS (ops/s)

5 | Web Access (a)Request count, (b)average
(only LB) and (c)max response time (s)

6 | DB Access (a)Processed data (bytes),
(only DB) (b)Written data (bytes)
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HEIIEEL.
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A OEER T — \BE8E E1Z, CPU . 1 core,
Memory : 1GB, HDD : 20GB, Network : 1Gbps ®
)V —=ZX% b D20 Web-AP #—/3, DB #—/3,
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Fig.3 Amount of requests for initial training data.
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Table 2 Experiment result for 1 turn.

Heat ID Training Data Avg Dist. | Euclid. | Correlation
Base Base - 5.36 -0.16
L1 Base+0-5 20.49 3.21 0.34
L2 L1+5-10 21.97 3.03 0.38
L3 L2+15-20 6.02 0.91 0.66
L4 L3+25-30 8.79 0.16 0.98
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Table 3 Comparison with other training data case.

Heat ID Training Data Avg Dist. | Euclid. | Correlation
L4 L3+25-30 8.79 0.16 0.98
R4 Reverse of L4 - 0.38 0.96
F4 Base+0-20 - 0.42 0.78
S4 Base+20-40 - 1.21 0.85
Cc4 Base+10-30 - 1.50 0.60
P4 Base+0-10,30-40 - 1.49 0.43

F4 MY T — 5 R EW LG OERIER
Table 4 Result of experiments with different initial
training data.

Eval. Exp. ID Heat ID Euclid. | Correlation
X Exp_Sa L4 0.66 0.36
R4 0.60 0.88
o Exp_Sb L2 2.57 0.95
R2 3.19 0.95
o Exp_Sc L4 0.16 0.98
R4 0.38 0.96
X Exp_Sd L4 1.27 -0.07
R4 073 0.28
o Exp_Se L4 1.26 0.37
R4 1.31 0.30

# 5 BT — % 2 LW L6 O F R
Table 5 Result of experiments with different
diagnosis data.

Eval. Exp. ID Heat ID Euclid. | Correlation
o Exp_Da L2 1.27 0.90
R2 1.45 0.90
X Exp_Db L2 1.34 0.90
R2 0.97 0.95
o Exp_Dc L3 0.39 0.97
R3 3.50 0.88
o Exp_Dd L3 0.57 0.80
R3 242 0.85
(0] Exp_De L3 0.97 0.95
R3 3.37 0.72
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