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Client tools and services

S3 tools, S3 browser, Jungle Disk, FOBAS, Dropbox, etc.

Storage systems

RADOS Gateway, Swift, Scality, Riak CS, Cloudian, etc.

Cloud management platforms which adopt/integrate

the above systems and tools

OpenStack, CloudStack, etc.
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Support of multipart data transfer

Caching support

Encryption support

s3fs Enabled in upload when file size > 20MB.
(Default: part size = 10MB, parallel count = 5)

In-memory metadata caching and

on-disk data caching are supported.

Server-side (SSE-C,
SSE-KMS and SSE-S3)

Goofys | Enabled in upload when file size > 5MB with Some metadata and data can be Server-side
auto-tuned parameters. cached in memory. (SSE-KMS and SSE-S3)
S3QL No need. File contents are splitted into small Metadata is always cached as a Client-side and server-side
blocks and each is stored as an object. local SQLite database. (SSE-S3)
(Default: block size = 10MB) Block-based data caching is enabled.
s3cmd Available. Users need to specify the options. None Client-side and server-side
(Default: part size = 15MB, no parallel options) (SSE-KMS)
7283773 A7 bRERTZZLEPEETH S, AT
FRISENZ 40DV 7 by TIERTS L EL, % ([ commutecuse ]

NENDORHULE W E A L 7%, FIHMERETHE (4 /) %
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L AU TH 505, S3IQL IF NNy FHICHE 7 +—2 v
FCT =% 2T 570, S3QL TL2HD HdZ e
TE7%\, s3fs & S3QL 1% Python, Goofys 1% Go TH»»
nTnsz,

s3cmd [13] 1%, S3 HMOA 7Y 27 P A b L —TTx
LTCavwy o477 A%ZAHEICT % Python T
DY =V TH D, S3 D& APLICH L T Hl 24
2y BV 7 lhoTED, s3cmd WEHIZE W THIGE S5
A—FDF 2= 7RX vy THEBEEFEEINT
WZR L,

R2IIKY 7 b7 2T7DINF = F—FRE, X v v
v 7, WS LICBE T 2 MR 2 22 5. <L F 8= |
F—YHIRIIKRELT A ZDT7 7 A NEHETIERICT 7
ANESEL, D OWINCHET 2HERETH 5. AT
FHIFE R IZ & O T s, S3 Z2FfT % LTHEE L
D 12TH3., Irvi v/ REMAT—F AT -2
TG EZEZIBERIAETH LD, AT =YV IHi%ICS
YOT Ve A GGIEERICR S, BEticix, 794
7 v Ml colE5{t (CSE: Client-side encryption) & A k
L =% = MiIcolFE{t (SSE: Server-side encryption)
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Internal network of RADOS
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RADOS (Reliable Autonomic Distributed Object Store)
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EoTED, 12077 A%2E#LT 27012 1/0 %
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F— I Y OF LT
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MR, dCEIChT iR EZED 27290, DNOEHHE
IZOWLTHERERET S & i 2479 2 & & L.
e S37 A7V V7 YTk BMERDE
BECE 7Y = 7+ OFRIKERICE T 2 MHE
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o W LDHMIC X B IEBEDE
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TBHIEEL, £S3 7947V V7 EI 2T DXy
¥ aolgEl, BT 24 7Y a iz TESE L,
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BHL, #horz2x57—YA4 Y GFHE/ —F~\D¥ 7 ro—
F) $20WEAT—=Y77F GHE/ —Foro07 v 7
B—F) TA5DICEL 7-KE (walltime) ZHIEL 72, 7=
2L, 44046 HDOERTIE7 7 A NI AL A7 7 4L
BeZZB L QEZITo> 7, 7T —FEROKEL, WD
D7 7 A NEFKRICIER T 26O L, Afcikonz
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WRIVRY 7 ERSRVEIITL T,

© 2018 Information Processing Society of Japan

Vol.2018-HPC-167 No.14
2018/12/17

K3 AACAYIFIVT47 /) —FDARy S
CPU Intel Xeon E5-2630L v4 x 2
128GB

Memory
Network for GPFS | Infiniband EDR, 100Gbps
Network for S3 Ethernet, 1Gbbps

oS CentOS 7.4

Singularity v2.5.1

& 4 Ceph RADOS Gateway Z T 2D ARy 7

Frontend node

Supermicro SuperServer X2

CPU Intel Xeon E3-1230v3 (4 cores,
3.3GHz) x2

Memory 32GB (DDR3-1600)

Disk Intel SSD 530 120GB

10GbE adaptor | Intel X520-DA2

oS Ubuntu 12.04.5

Storage node Supermicro custom server x10

CPU Intel Xeon E5-2630Lv2 (6 cores,
2.4GHz) x2

Memory 32GB (DDR3-1600)

Intel SSD 530 120GB or 240GB
Intel SSD 530 480GB x2
Seagate ST2000NM0023 x5
(SAS 6G connect, 7200RPM, 2TB)
HGST HUH721010AL4200 x3
(SAS 6G connect, 7200RPM, 10TB)
10GbE adaptor | Intel X520-DA2
(ON] Ubuntu 12.04.5
10GbE switch Arista Networks 7124SX x2

System disk
Journal disk
Data disk

4.2 FHEIRIE

VEREREANI X, AAICDA Y9 57547+ /7 —F&RCGW
EROGCTHEL A 7Y 27 PA L=V Z2HWT, 20
MTT =% AT =Y v 7 %37 L TR ZHIET % 75k e
L7z, ZNFTNOBEBOARYy 72K 3 LR 41017,

P WA 7Y 2 7 B A b L —1E Ceph version
0.94.9 ® RADOS X ' RCW % > CTHESE L 7. RA-
DOS 1 80 flld OSD 267 1, &ElFOYIEAE L 400TB
THLHD, 3a—DLTYAREEZRHAL TV 7%2d,
Y= RN OEMERIIK 133TB TH 5L, A7V =7
FARL=UAREBIZ2RHED R Y VT =2 %KL, LY
AERREE D RADOS Wilifg & S3 ##éftd 37 v by
R/ =R T 29— A%y b7 =7 %538 T 5,
7uay by P/ —Fid Active-Standby, 2%0D 1/ —F
DHDWERXTHE, 70V b2y F/)—=FDRy 7 —7
X 10GbE TH Y, AAICDA VY5754 7« ) —FF
T 10Gbps TEfE I N TV 5,

F7Y =z PAML =Y EDMIKE L THWE7 74V
AT AL, AAIC DA A L —Y 2T % Spectrum
Scale (GPFS) version 4.2.1 T&H 5. AAIC DFIHE/ —F
Mol 4DDT7 7 ANT AT L —RIZT7 7R ATHETH
D, 7—FERICHA T % 84512 IB-EDR Tdh 5. GPFS
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Number of parallel requests

[ s3fs ——— goofys —— s3cmd —— |

a) ¥ vu— g (IMB x 1000 7 7 £ L)

20

15 +

10 +

Transfer rate [MiBfsec]

0 1 2 3 4 5 [} 7 8 9 10
Number of parallel requests

[ s3fs —— goofys —»— s3cmd —— |

b) 7v 7’v— F#fE (IMB x 1000 7 7 4 /L)
B2 S377947vb Y7 727D

DRI 72 D NSD 225 7% b, GEtDOERERITH 4PB
TH 5.

AAIC T3, ATMBREIFIC2—DBRE2 H XY <4
R LT % FEFTT 2 (1A & LT Singularity 2> 7 F
OB ZEL, ZOFHEZHEREL VW3, 20y, K
BRI TORTDOT =Y AT =Y v 7 #EB X OHIE %
Singularity 2 ¥ 7+ W TiT> 7. 772U, ARM:REFEf D5
M IS B LT, AAIC D3> 5 FHTFUSE # Vi<
TV B TEROELEH S0, FUSE ZHwitew v
MiavFFHATETL, FOT T4 L2 Y&
VT FHREEIRFIC bind 7 v M TSR,

4.3 S3U3A47 Y NDLBHER

B 2 iT s3fs, Goofys, s3cmd DMEREZ L L 25K %
AT, ¥ —FIZFUSER—ADS3 7747V bW
BWiEBEZ R L, Goofys 23 d RWIERZ 5 Dlzwf L,
7y 70— PRI 4 YL EOYA I s3emd D3R D
HotiEznR Lz, 7y 7e—FR¥ 7 ra— g3
EOERHEDNE <, WA Z P LTy ol En ke
Bonkhrolz,

4.4 ATV MFARICLDHEREANDEE

RIZ Goofys ICEH L, ARlMEEY A XE—EDEE, A
TPV IRRDT7 7 AN A X (KFHIiTIEA 7Y 27
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o
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Number of parallel requests

goofys, read, 100KIB * 10000Fles ——
goofys, read, IMIB * 1000Files ——«—
goofys, read, 10MiB * 100Files —+—
goofys, read, 100MiB * 10Files —a—

a) ¥ v u— PR

60

50

40

30

20

L

Transfer rate [MiB/sec]

10

o] 1 2 3 4 5 6 7 8 9 10

Number of parallel requests

goofys, write, 100KIB * 10000Files ——
goofys, write, IMiB * 1000Files ——«—
goofys, wirte, 10MiB * 100Files —+—
goofys, write, 100MiB * 10Files —s—

b) 7 7a— Pk
B3 47z FA Rk

FHAREE L) 2B -BE0MEENE L2, B3
WKWRT LI, Forvu—Re7y 7’m—FOMiGiIcEn
T, 77 AN A AR EKE S i+ Emg
BRLZIEDTET, 7740V A XDVNE LIRDOHERE I
FEFIAR OISR & o 7,

4.5 BBS{COREIC &L HEADEE

B 4 1 CSE fiIHD 47 v a—F (Read) X7 v
7u—F (Write) DHERIIEDRERTH S, S3QL D CSE
1%, PyCrypto % \»T AES-256bit (CTR €—F) D5
ft%47>TED, s3cmd D CSE 1, GPG %H\T AES-
256bit (CFB €— F) DSz fToTWw3, KGR TIE,
7 v 7a—RIZBIL T s3emd 28 & 2 i TH D, 4
7 v F— FIZB L TEIFI0c & - T S3QL & s3cmd D
BB D -7, 72720, BITR LS Z21TH
WA DR ISR S L, s3emd I2EB W T 2~2.5
fEoENPE SNz, k)@ fMho S3 774 7 F Lk
N2 L, W bOEE L 2WREZISITREVED L
25,

4.6 GPFS &DLLBHER

B 513 S3AHBA T2 PAML=VEHOWET—
YAT—=Y 7t GPFS ZHWi-TF—% A5 —=Y v 7o
xR L 2R Cch 5. GPFS Z V77 — ¥ Bk 1342
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18 r
16
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Transfer rate [MiB/sec]

o N RO

0 1 2 3 4 5 6 7 8 9 10

Number of parallel requests

S3ql, write —+—
s3ql, read —se—
s3cmd (—-encrypt), write —+—
s3cmd (—-encrypt), read —a—

B 4 CSE FIHkR O M:RELE:

1800
1600
1400
1200
1000

800

6800

400
200
0

Number of parallel requests

Transfer rate [MiB/sec]

GPFS, write ——

goofys, write —+—
GPFS, read —=—

goofys, read —<—

5 S3 & GPFS & DR

W cp a<wry FEHWT T, ZOfRED, 7v

7’0 — FIZH 6 52 GPFS 23w Ik & it e & 203, ¥

Wy R — RIEWIIEAE 2 72 541213 S3 (Coofys) B3
WHERER TR L7 2 L0 5.

4.7 B

AMEREEHIIIC X b, S3 2V ETF—FRAF— v AICE
WTT SR EERZEL DI A TP 27 P A A2 KE
L, W% FT ) BEDRH 2 Z L2395, S3 k=L
FR=— b F=VEEERRMEL T BD, ZndkEhL T
Pl bRl THET S0 TH), N A
7Yz 7 b RREICHEXET ZHAGICEATER Y, 20
7o, NERATP2I Ve FEOTRERA TV b
2L CHER T 2 ABMNETCH 2 LEZ D, 61, #
YA 7Y =7 P34 AeAFEE, S3 77947~y
7 b 2 7RIS IR T 5720, 206 2 HEIR
KF 2—=v 7 CELMAHADLADOETRETH S,

ET a2 T) 2 LIk 2 ERRE T IRIERICRE S, BGE
PO LRI TH 5. WHLIIC X 2 EE Lo i1F
2, AHEIF L Twewvgds, SSE & ofEfg# ik L 72 BT
CSE & DY) e 3 Db BiE £ 5 7 %,
F—=FDAT—I 4 2B WTIE S3 12 GPFS & [FHZEDL
Lotz R L, GPFS tDESHZ OWREEZRL L
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