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Abstract

In this paper, we propose BLOCS algorithm to find sequence of data that should be saved in
cache device of hybrid storage system which uses SSD as a cache device. BLOCS algorithm which
uses a sequence pattern mining scheme, creates a set of frequently requested sectors with respect
to requested order of sectors. To compare the performance of the proposed scheme, we introduce
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Distance (DIST) based scheme, Request Frequency (FREQ) based scheme, and Frequency times

Size (F-S) based scheme. We measure the hit ratio and 1/O latency of different caching schemes

using hybrid storage caching simulator. We acquired booting workload along with ten scenarios of

launching applications and use the workloads as input to the cache simulator. After experiment
with booting workload, we find that BLOCS scheme gives hit ratio of 61% which is about 15%

higher than the least performing DIST scheme.

» Keywords : Sequence pattern Mining, Caching Algorithm, Hybrid Storage, Cache Simulator
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Fig. 1. System Configuration with HDD, SSD, and Hybrid
Storage System
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¥ 2. SEXE 2MYI9 Ms

Table 2. Performance of trace parser

4. 9JFR=0M ARSE ool FE
Table 4. INFORMATION OF ACCESSED FILES ON

Item Photoshop Picasa WORKLOAD .

Volume of trace 2MB 18MB \ -I}Ogl Unlllque F:egd Read VYrge Write

1/0 Count 13,300 109,000 eme | /O | File | VO | o | VO | 0

Time in NTFSInfo 389.04Sec 1934.7Sec ___| Count | Count | Count Count

Time in Trace parser 2.55Sec 11.15Sec Unit x1000 - x1000 | MB - MB
% of Improvement 99.3% 99.4% Bootup 722 | 3870 | 691 670 | 22551 40
Excel 140 | 1112 | 125 | 279 | 14556 | 142

= APIE A T3 ¥ttt NTFSInforl Al&dhs 75 iTunes Cat. | 160 | 840 | 166 | 677 | 2403 | 21
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Picasa 58 1641 52 310 | 5009 15
1082 23 92 995 1
Word 58 623 55 73 2452 2
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B 943718 BH 717} 384Byte, 22717} 556Bytec]
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Table 3. Workload Scenario

# Workload Scenario
1 Boot-up Win7 32bit Home Premium Cold Boot; Log-in and terminate after 3 minutes
2 Office 2010 Word, Powerpoint, Excel; After launching the application stay idle for Tminute, and terminate
3 Outlook 2010 Launch the application and click “Mail Send/Receive” button; Stay idle for 1 minute, and terminate
(Mail DB Size: 6.5GB)
4 Photoshop CS5 Launch the application; Stay idle for 1T minute, and terminate
5 KMilaver Double click the Movie file; Play the movie for 2 minutes and terminate ( MPEG-4 H.263, 23.976
pay fps, video 1019Kbps , audio 192Kbps)
) Add picture files to the application, and terminate (Total volume: 8.7GB, File count: 2947,
6 Picasa3 Catalogue . ) .
Directories count: 37)
7 Picasa3 Slide five 20MB sized PSD files, and terminate
. Add music files to the application, and terminate (Total volume: 6.28GB, File count: 384,
8 iTunes Catalogue ) .
Directory count: 35)
9 iTunes Play Play music file for 2 minutes, and terminate (File size: 5.86MB, Length: 4Min 14sec, 192Kbps)
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Table 5. Read/Write 1/O Size Statistics of Workload
Quantile Min 1% Quantile Median Mean 3 Quantile Max
Unit Byte Byte Byte Byte Byte KByte
1/0 Read | Write | Read | Write | Read | Write Read Write Read Write Read Write
Bootup 0 0 0 1" 48 20 1015 738 256 38 1932 512
Excel 1 1 2 2048 16 2048 2339 5120 256 2048 6777 578
iTunes Cat. 0 1 40 2 256 15 4524 | 4516 2048 512 728 512
iTunes 0 1 8 4 170 4 1233 3677 512 20 728 398
KMplayer 0 2 64 4 170 4 1604 1016 512 44 3372 256
Qutlook 1 1 8 4 170 4 1902 550 512 36 1024 161
Photoshop 1 1 1 1 1 1 12 1 8 2 1094 108
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6. A

Table 6. Environment

Device Model
CPU AMD Phenom(tm) Il X4 925 Processor 2.8 GHz
RAM DDR3 1333MHz 4G
M/B Gigabyte Z68X-UD3H-B3
HDD WD (500GB, SATA2, 7200 RPM, 16M)
0O/S Windows7 32bit Ultimate Eng
Compiler Visual Studio 2008

X 7. BLOCS ¥112|&e| b=
Table 7. Parameters for BLOCS Algorithm

Parameter Values
WS 2000, 4000, 6000, 8000, 10000
CWS 100
MS 2,4, 8, 16
MG 30, 40
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