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Design of The Object-based Storage Allowing Data Access Reservation

YUSUKE TANIMURA,t HIDETAKA KOIE,tt TOMOHIRO KUDOH,!
Isao KoJiMAt and YOSHIO TANAKAt

The final goal of this research is to develop a parallel file system which guarantees the ser-
vice level in data access (e.g. performance) if a user makes a reservation for the access. In this
work, we present design of an object-based storage which is a lower component of the targeted
parallel file system. Our design uses EBOFS, which is an object file system, and extends the
architecture by adding a function of the advanced disk space reservation. We also present the
preliminary experiment results which show the performance stability of EBOFS, because the
object access must be stable during the reserved time in our scenario. The results raise several
issues for gaining high throughput from disks constantly. Improvement and implementation
of our current design by considering the results are our future work.
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Max transfer rate: 142.25 MB/sec

Disk-2 (SSD) Intel X25-M, MLC,
Sustained Sequential Read: 250 MB/sec,
Sustained Sequential Write: 70 MB/sec
Oos CentOS 5.2 (Kernel v.2.6.18)

ROBS TiX, BT 2247 V=7 MTIFATFAL A
ERITD. FAT7FALB3ENBEAT V=7 MIES
MICEEIN, T3 707 MZEID Y THNT AU
ENEND. A T7Z24 LTI FTV27 hOEXIA
HEFIZRRETE BN, HRMIZTA 7 F AL LHBEES
NRWHEIL, ROBS DEBHFICL > THREEINET
TANVINDTATEAL LWMELNDE. T, ATV
FRFRIAR—ZDLELNTOVNIE, HEFRERE
BIA 784 MITFTRAX—ZROF|BHBBIK T3
FTERD. ATV MRT 4 AT ZAR—=ZADTHR
LIZEB N TWAEARNE, BRI 4 7 %A 41X ROBS
DEBEIZI>TRESNERESA 724 2N HEHA
INb. 74754 AORFAREOH ELHE HFEIKIT
ROBS DEHEEFIZL > TR LI, BEHF/FIHL T
XA, EHRICTIA T A LEFEFTEZL
T, ATV FERYBBRMNT DL BNTRETHS.

4. FTVzH FR—=Z * A FL—DDHEEED
REM '

41 EBF &

WHIZ 7 ANV RAT BB THREIRIEZRIT S 129
21, LAY THWOhEA T Vs b=+ X
FL—UB—EDOHREERIETX 22 TidWitlawn. %
T, ATV bR—Z « 2 N —V0BRICHIET
%5 EBOFS 2 iWTC, 7 V=2 hrA ANHLHRE
K&L, BREIRT 7 ¥ 22175 BAOHECREM
WZOWTTHEEREZTTo 2. ERTIE, 4702
rA R L BHEREOEVEREL, F0OLTT 7 ®
AP A XEFEFEICL, EHEOIZT 7R E2To 154
OHREOREMZFT. &bz, ki HDD %
FAWEERIET TR, RR2MEREEZFEOLEX
515 SSD (Solid State Disk) 22U\ T b RARDEERR
2{To7.

AWEERREIR 1 0@V ThH5b. £, T4 3R
7 O Write Cache 13X & L, h—F LD 1/0 27
Ya— U 7% CFQ (Completely Fair Queuing) %
Fui-.

4.2 #ITTxY YA Xk ZMREDEL

HeixAT7V=s M A RXEEZXT, #7¥=27 b+
DFHREEZAR L FAH LIEEEZ ZNEPNR- R
Thd. 7TV A XPPEVEFIZIE, AFTF—

%0

g0 [ Disk-1 - write .

- Disk-1 - read e X

T 70 [ Disk-2 - write e
& 60 [|*Disk-2 - read
2 5 / TN
- f o -
I /7
£ 20 }\1/ . P T S

10 W s

K’""'_l, el
o . ‘ .
1 10 100 1,000 10,000 100,000 1,000,000

Object size [KB]

B6 A7V=s bFAXLANL—Fy b

BT I EADI ==~y RNT 7 & REMAEIC S
DIEENPKENEDERAL—T N THBEN, =7
Vxl b A XBRKELRBIZONTAL—T v b#
E23. Disk-1 TIIA 7TV =7 b4 X 8MB %
ZBHTEVETANV—Ty bR ER L. —7, Disk-2
1% Disk-1 LY HICBWWEREZRL, A7 V=2 ho A
AN 4~8MB L 2B FETCAL—Fy hBEH L.
4.3 BT ERITH T IEREOREY

Wiz, EBOFS (OE#ET 7 B X LIEBAOMEDRE
HEREET D7 DIC 2 BEDER LT/, 1 SHDE
B (1-obj) TIIFT—# ¥ A4 X% 16MB LEEL, RL
F7 Ty MZx U CERE LT 1024 [EDBME XA
1TV, 16GB DA T =7 N DIERIZHH 5 Wi % &
fL7=. LT, 2057 —F %R ULL 1024 Ez/3iF T
AL TR ZBPE L. —F, 2 5B DEBR (N-obj)
Tk, ALAT V=7 MITF—FZ#EXALDO TR
, BRJB2FTO=7 VT —F 2 HRICEX AL &
Ll 2FEY, 1I6MBOF 7 V=7 & 1024 EE X
RLeDITHDN B, Fh2nbE2FHEAHTDITHINS
R EZRIE L. RERPIIT A A7 25835720,
BR324 7027 N tEBBATHA T V=V hDF—
X7 4 A7 FIISIEERE LTRSS Z &ichk 3.
B 7 IcEZARME, B8IZHAM LEROKES
AT BERARMTELTL, 12047 V=7 Mektd
BEGET 7R, TI/ERRENSL LB LELEBIC
HENRKESETLTLES. Fhizd LT, B4
237Vl NIT—FBEBERANERRIZEDLD
RERBETAEE o7, BEDERTIE, Disk-1
DFRFAN—T v FDIE B2 53 10[MB/sec] LA &
Ry, FTOEBYERZIL1.20 Tho7-. —7F, Disk-2 D
AN—T"y FDIXHOE L 5[MB/sec] LANICHE - T
VBT 2 ERBEN LD, 10]MB/sec] Bl EHEENE
TLET 7 EBABN O0Rbh, EHEFEZEIL1.88 &
otz

FEAH LICBI L TIET — 7 OB FHEDEVZ L B
HEREZEIT 2V, ZA—T v DI 62 %13 Disk-2 D
2472 <, N-obj DEBRTIX 5[MB/sec] LAPIZETD
T BABPMED, FOEAERZEIT0.74 ThHoTx.



60
50
T
240 * Disk-1 (1-obj)
g @ Disk-1 (N-obj)|
Sa + Disk-2 (1-0bj)
2 4 Disk-2 (N-obj)
4
20
=
10
0
0 256 512 768 1024
Number of writes
B 7 EfEE &AL OMRE
90
80 w
rg- 70
& 60 : . - -
2 e e | = Disk-1 (1-obj)
g’ 50 o Disk-1 (N-obj).
% 40 + Disk-2 (1-obj)
&, + Disk-2 (N-obj)
S 30
=
20 I
10
0
0 256 512 768 1024
Number of reads
8 EgRLAH L otRE
44 % =

AERIZEY, £F, T4 RV HREEZRRRICS & H
LTEAL—Ty b &2BHITE, EF TV bv—
ELU LDV A XTRITNIERLRNZ ERXSNDE. =
TUIROBS D7 4 —~ v FRRZ AU ¥4 X2 RET D
DEEDET, fiEARVFv—I 2ETLTEET
DONRRNWEEZD. KRIZ, B—F7T =2 F~0iEM
FBXIABIIHR 2 HEREMET 52 L8955, ROBS
~D IO BALBIZA T V=7 b EERT D Z & TEM
EXRAARERITAZELEZIONDN, FTV=7 b
DFENIEND T 7 ANV AT AIBNTRAY T —X
BEOFHZELTI LIRS, HERTOERZSE
B L, EBOFS OHELED TEHEOFRILEE X\

—F, RERTHWET 4 27 T, SSD IdmeaH
LIZBWT HDD LY bRE LizkfeZ R LIZ28, #
XIABTIIHE 4, HDD U Lo KRELHEETAR O
2. ZHZOWTHERORERTTS & & biZ, ROBS
RZDEM DU R—F 2 b BRFEFO Ny 7 7 L THRE
ET2RITERVDRFTEEDIZNEBZXTNS.

5. FLHESHRDFE

AFRTIL, HRRREEZITS ZLDTEDWINI T 74
N AT ADEBIZETT, ZOTAa R - b
ThdF Ty hX—R+ XA L— (ROBS) DOF

FHZOWTHE LTz, T4 X7 A— R ZE/ICRER
T OB EEDZDICTFRCTA 7 X4 2D %
AL, EBOFS #{LET AW TRk %#1To7. —F
BETF DT 4+ 227 % EBOFS 267 7 £ A L= iERE
EREL, WHT7 7 A VAT LD ELm o BR—% 2 b
12X L CRE LI ERE R RIS 2o b OBEE R L.

L%, T OOMEREDFER%Z ROBS DR
FEICRB I, WIT 7 A NV AT LD L2 R—
XV MOBRBICRYMHE THE. TITIE, T
ERATFHROBEEFERLA N TA LT RT A—F DR
EFERE, HERIEEZERTIOORNEZEDD.
%72, ROBS IZ3$ 37 7 & R DMEEREES 1T TR L,
ROBS #FEESTAA L —VHP—RL IS4 TR E
DEDOT —Z RAOHRERIEIZ OV T HRATETFE
Thb.

I AFERREO—EIE, SUERREE B2 EATR
BURER [SERRAERS, / X— 3 VAIHILA DO
Ry BT — 7 BIET R X —(LEATHLE ) R
RICEDHDOTHS.

2 F X &R

1) Qingsong Wei, Wujuan Lin, Bharadwaj Veer-
avalli, and Lingfang Zeng. QoS-Aware Striping
with Replication Model for Object-Based Mul-
timedia. In Proceedings of the Fourth Interna-
tional Workshop on Storage Network Architec-
ture and Parallel I/0Os (SNAPI), pp. 114-121,
2007.

2) Sage A. Weil, Scott A. Brandt, Ethan L. Miller,
Darrell D. E. Long, and Carlos Maltzahn. Ceph:
A Scalable, High-Performance Distributed File
System. In Proceedings of the 7th Conference
Operating Systems Design and Implementation
(0SDI°06), pp. 307-320, 2006.

3) Lustre. http://www.lustre.org/.

4) David Nagle, Denis Serenyi, and Abbie
Matthews. The Penasas ActiveScale Storage
Cluster: Delivering Scalable High Bandwidth
Storage. 2004.

5) Mike Mesnier, Gregory R. Ganger, and Erik
Riedel. Object-Based Storage. IEEE Commu-
nications Magazine, August 2003.

6) T10. http://www.t10.org/.

7) SNIA. http://www.snia.org/.

8) Intel’s Open Storage Toolkit.
http://sourceforge.net /projects/intel-iscsi/.

9) Sage A. Weil. Leveraging Intra-object Locality
with EBOFS. Technical Report UCSC CMPS-
2908, 2004.



