Journal of The Korea Society of Computer and Information www.ksci.re.kr
Vol. 19, No. 7, July 2014 http://dx.doi.org/10.9708/jksci.2014.19.7.113

BLOCS: =5 d2AIE elxlsts AIEA iE otold 7|Ht
& 2E2|X| Y dE[F

BLOCS: Block Correlation Aware Sequential Pattern
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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 I/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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Load Size Write volume on SSD
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Average Response Average response time of HDD and
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Average Response Average response time of SSD
Time of SSD using cache algorithms
Average Response Average response time of HDD
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Load Count Count of write 1/Os to SSD
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Total /O Count Total number of 1/Os in traces
Eviction Count Number of eviction routine calls
Number of Evicted Number of seqguences evicted from

Seqguences SSD

Evicted Volume Total volume evicted from SSD
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E 2. SEXNR
Table 2. Performance of trace parser

2ap|ol M5

Item Photoshop Picasa
Volume of trace 2MB 18VIB
I/0 Count 13,300 109,000
Time in NTFSInfo 389.04Sec 1934.7Sec
Time in Trace parser 2.55Sec 11.15Sec
% of Improvement 99.3% 99.4%

ed=th NTFSInfort Algshs 7152
Hhol AlE] 42 Wglslo] il
s} 167042 FPFTE ¥ 2E 7
5 Folth. NTFS ¢ MFT HE&
AH Wgslr] el NTFSInfooﬂ HlaiA wgk A7

>

N

gy
UM ox

-

o

BN

[

o L

et

- 3

2. 3 2E AR

3 & ARA 2E8A] o8 'l AU oE Ve
o & 11709 &8 2203 s EAEE TRt 4=
2o AR FE Aboldle o A%l gl User
DataE 43171 AaiA AH-ek 22231 Diskmoneltt.
o] Zz 3 9ol Process Monitorghs ZZ3o] 917
Bk Process Monitorg AHESFA 23k o]f+= File 1/0 ©]
9ol % Process, Network, Registry 52| AFE- JHE 2
o] FAs] wjite] B =7|9] Frteke] Y A7) wiito]
o 189 9 400MBE=S  dolErt FHo] al
Filtering dld AAz 1 sld® 189 1047F BE8o =
toly F7tate] AHEE 71 qlSlth

F dv M-S jaRs] 23 A HEe et
At gHde| s, aE)a 71/22719] WE et 1 &%
= VeI Bootups &4l 722819 1/0 A F2te]

X 4. 9F==0lM ARESH oiele| ME
Table 4. INFORMATION OF ACCESSED FILES ON

WORKLOAD
Total |Unique| Read Write .
Name | I/O | File | 1/O F,‘S‘Tza: /O Vglrz';e
Count | Count | Count Count
Unit x1000 - x1000 | MB - VB
Bootup 722 | 3870 | 691 670 | 22551 40
Excel 140 1112 125 279 | 14556 | 142
iTunes Cat. | 160 840 156 677 | 2403 21

iTunes play | 86 656 83 98 1756 13
KMplayer 38 400 34 53 2387 5
Outlook 69 632 67 122 | 1365
Photoshop | 13 123 " 65 1690 1
Picasa Cat. | 109 | 3452 | 105 649 | 2574 32
Picasa 58 1641 52 310 | 5009 15
Powerpoint | 26 1082 23 92 995 1
Word 58 623 55 73 2452 2
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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 CSbH Launch the application; Stay idle for 1 minute, and terminate
5 KNblaver Double click the Movie file; Play the movie for 2 minutes and terminate ( MPEG4 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 1/0 Size Statistics of Workload
Quantile Min 1% Quantile Median Mean 3 Quantile Meax
Unit Byte Byte Byte Byte Byte KByte
I/O Read | Write | Read | Write | Read | Write Read Write Read Write Read | Write
Bootup 0 0 0 I 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
Outlook 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
Picasa Cat. 0 2 64 4 512 4 6458 6485 | 16384 512 273 530
Picasa Slide 0 2 54 25 512 39 6140 1479 5120 119 324 520
Powerpoint 0 2 8 4 170 4 4086 373 512 43 994 75
Word 0 1 144 4 256 61 1369 409 256 97 275 30
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E 6. Agery
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

# 7. BLOCS Lu2|&2| e

Table 7. Parameters for BLOCS Algorithm

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