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A Preliminary Performance Evaluation of a Bus connected SSD
for Larger amount of Data Processing than Local Memory Size

HIROKO MIDORIKAWA !

HIDEYUKI TAN

The basic 10 performances of a bus connected SSD are investigated in comparison with traditional SATA SSD and HD. A
preliminary evaluation to use a SSD as a memory extension is done by using the existing OS general interfaces and a virtual
memory mechanism. Several benchmarks that process larger amount of data beyond local memory size are used here.
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Table 1 Devices used in IO performance evaluation.

B FR M (BE) BE bEdo
FIO ioDrive2 (FusionlO) [1.2TB PCle 2.0x4
SSD A1SSD (innodisk) 240GB SATA3
HDD WD1003FBYX-0(WDC) [1TB SATA

#* 2 FEBRRE

Table 2 The Experimental Environment.

CPU Xeon E5-2687W 3.10GHz x 2 (16cores)
Memory 32GB-boot (Total Mem: 128GB)
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Figure 1 10 Bandwidth (8GiB file, 32GiB memory)
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Figure 2 Relative Bandwidth to Hard disk.
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Bus-connected SSD Performance with different i/o scheme
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Figure 3 1O Performances with different APIs.
23 MEAFEYHAXEBRADIT7M4L0D 10 e
22 T, WL AE Y 32GiBICXF L, 7 7 A /LY A R 8GiB
D7 7 ANERNGIIHAEZEZTIED 10 HERIZONT
AL, 23 TIE, WEAERVEZ@B257 7 AV A X
T 7 A NEMBIZ LTS A O 10 I VW TS, T
7 ANYA X 40GIB D7 7 A VA FRIT, RW-10 #1{F,
M_SYNC-IO #:/F, M_ASYNC-IO #/EIZ T, 10 ¥ X IMiB
THIRT 78 A Tanhfd LG E L, 4KiB 7> 5 4MiB ©
0 A ATT U X LHEAEE L72HED 10 N RNig4%
B 412”7
RW-IO #/ED 10 /N> RIEIE, 2.1 DA L IZIEFREE,
BT L7757 ANY A RELRWEREH R,
mmap(2)% v 72 M_SYNC-10 #:/F, M_ASYNC-IO #:/ED
10 NV RIgE, FEFICEN L. BT Z LY —RTA
M, T A XK ST, S0MiB/s~60MiB/s & O PEREIZ K

(© 2013 Information Processing Society of Japan

Vol.2013-HPC-140 No.44
2013/8/2

TL=.

22 DEHTT 7 AN A ZIPRYHAETY LD /hSWE
BN, B lCET SNT=T =2 %7 7 A VICRT DB,
NR=UFXy v azfHTESD, 103 FiEAmEL
EZLND. LinL, MEAEVEBIDLT 7 ANY
A X% mmap T 552X, 77 ANV A X2 RKEe~ v
VITTERNWEDIZ, AEVMBRRERY, 774110
DIDOR—=UF v vabAETERWVIRIE S,

—J%,mmap AR TH->ThH, BKT 7 &R (¥ A X IMiB)
DOBEIZIEL, M_SYNC-IO #/ETVY — K 510MiB/s, 71 b
216MiB, M_ASYNC-IO ##ETVY — I 494MiB/s, 7 A b
342MiB/s L 72V, T U F LT U AEE ORI TIZ R0,
L, TrANMIT BT L TN B R DEHMAIC
EDENRHTVWDI D EBZBND.

Bus-connected SSD Performance with different ifo scheme
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Figure 4 10 Performances for a bigger file than memory size.
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Stencil (64K x 64K, 64GB, 16 cores, mask:15x15/3x3)
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Figure 7 Stencil Exec Time (Mask 15x 15, 3x3, 16 cores).

K~ AT HHE DA AE ) TO valloc FIl FHF D LTI
B HME L LRI RATRERT 2 X 8 [RT. AT o L AL
X, ATV T 78R —=hUT 4 OEVLEETIESH B A,
T —F B LR EN DV (3x3 ~ A 7 ML) T
%, A AEVREOIFATREFR O 30 {5025 50 fFI2HRL,
MERAE Y HES0%IC L DEEIIRE. LinL, T—F7
7 AN AR R EAEE N H B (15x15 < A 7 4L
) TIE, 3 EREOFEITREERICEED, ZoRET
RN N ELS TEDLZ LR DD D.

Stencil (64K x 64K, 64GB, 16cores,mask:15x15/3x3)
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Figure 8 Stencil Relative Exec Time (16 cores).
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Figure 9 Stencil Exec Time (1 core).
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Figure 10 Stencil Relative Exec Time (1 core).
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Figure 11 Himeno BMT Exec Time and MFLOPS (16 cores ).
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Figure 12 Himeno BMT Exec.Time and MFLOPS (1 core ).
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Figure 13 Himeno BMT Relative Exec.Time
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BEXH

1) F2FS
http://www.phoronix.com/scan.php?page=news_item&px=MTI10TU

2) LINUX CON 2013 JAPAN
http://events.linuxfoundation.jp/events/linuxcon-japan/program/prese

ntations

3) ioDrive2 (FusionlIO ft)
https://www.fusionio.com/products/iodrive2/

4) Violin memory
http://www.violin-memory.com/i/

5) Intel SSD910
http://www.intel.com/content/www/us/en/solid-state-drives/solid-stat

e-drives-910-series.html

6) Flush Summit
http://www.flashmemorysummit.com/

7) Flexible 10 Test, FI0O > F~—7
http://freecode.com/projects/fio

8) STREAM ¥ F~—7
http://www.streambench.org/

9) Himeno N> F~—7
http://accc.riken.jp/2444.htm




