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Fig. 4 How to choose 1O concentration sub-LUNs.
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Fig. 5 How to measure the duration of IO concentrations.

Table 2 Prediction table for the duration of IO concentration
sub-LUNs (example).

Periods (A) | average duration | rest duration rest duration
(B) (periods) (B-A) (periods) | (B-A) (seconds)

1 1.73 0.73 17.58

2 3.37 1.37 32.88

3 4.83 1.83 43.90

4 6.37 2.37 56.89

5 8.00 3.00 72.00

1 period = 24 second (block trace 0 000 0=20000000
00O0O0=40).
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Fig. 6 How to judge whether memory migration is done or not

Table 3 Specifications of experimental system.
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Fig. 7 Experimental system.
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Table 4 Workloads used in experiments.

‘Workload GB | Comments

vdi (VDI) 300

dbt2 (OLTD) 300

src1_0 (MSR) 293 | retrieved between 1920 and 2020 (No.1)
srcl_1 (MSR) 293 | retrieved between 480 and 600 (No.1)
projl (MSR) 800 | retrieved between 230 and 550 (No.1)
proj2 (MSR) 800 | retrieved between 6760 and 6890 (No.1)
proj4 (MSR) 236 | retrieved between 7390 and 7600 (No.1)
usrl (MSR) 800 | retrieved between 2090 and 2350 (No.1)
usr2 (MSR) 569 | retrieved between 5970 and 6130 (No.1)
web2 (MSR) 182 | retrieved between 5870 and 5930 (No.1)
srcl 04 (samba) | 293 | created on srcl_0 basis

srcl_14 (samba) | 293 | created on srcl_1 basis

No.1: Elapsed time (minutes) from first trace logs.
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Fig. 8 Memory consumption of ATSMF (1).
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Fig. 9 Memory consumption of ATSMF (2).
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Table 5 Average response time (milli seconds).

Workloads | Intel P3700 (A) | FlashCache (B) | B/A ATSMF (C) | C/A
vdi 222.3463 290.2623 1.31 177.3156 0.80
dbt2 0.0610 1.6662 27.32 | 0.0344 0.56
srcl_0 0.0695 2.8704 41.29 | 0.0254 0.37
srcl_1 0.0419 0.2009 4.80 0.0250 0.60
projl 0.0419 3.1369 74.82 | 0.0524 1.25
proj2 0.0527 2.7640 52.47 | 0.0309 0.59
proj4 0.0458 0.9575 20.92 | 0.0300 0.65
usrl 0.0401 0.0169 0.42 0.0150 0.38
usr2 0.0413 1.6239 39.32 | 0.0373 0.90
web2 0.0620 1.0250 16.53 | 0.0427 0.69
srcl_0+ 0.647 3.3216 51.36 | 0.0207 0.32
srcl_1+4 0.0475 0.1425 3.00 0.0185 0.39

Table 6 Evaluation results.
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Workloads | Capacity | Write ratio | memory access ratio | memory access ratio | Maximum memory | Maximum memory
(GB) (%) (FlashCache) (%) (ATSMF) (%) consumption (GB) | consumption (%)
vdi 800 22.98 0.01 49.80 184 23.00
dbt2 800 100.00 71.20 89.33 93 11.63
srcl_0 293 84.24 10.56 82.66 43 14.68
srcl_1 293 0.91 31.11 86.43 74 25.26
projl 800 1.16 0.01 74.71 220 27.50
proj2 800 42.49 10.46 82.77 144 18.00
proj4 236 0.22 11.55 86.55 184 77.97
usrl 800 0.25 98.42 85.43 49 6.13
usr2 569 0.22 0.01 84.25 231 40.60
web2 182 0.03 0.00 81.65 75 41.21
srcl_0+ 293 82.84 51.81 88.44 54 18.43
srcl_1+ 293 0.87 63.45 87.90 46 15.70
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Fig. 10 CDFs of DBT?2 response time (1). Fig. 11 CDFs of DBT?2 response time (2).
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