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Mechanical Engineering
& Microfabrication
Support Section

DNA Sequsee'::::g § Imaging Section

OMSSS

Okinawa Marine Science
Support Section

SCDA

Scientific Computing &
Data Analysis Section

©

IAS

Instrumental
Analysis Section
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OISTIC & T B LustreDFEEE - cstone (2008~2011)
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Dell PowerEdge R610
CPU: 2xE5649 (6 cores)
RAM: 48 GB

5x 7/ LEE/—F
Dell PowerEdge R910
CPU: 4xE7-4807 (6 cores)
RAM: 1TB

w192 BHE/—F
2x12 Dell PowerEdge e " — .—FI —
M1000e with 16x M610

fFESE - tombo (2011~2015)

CPU: 2xE5649 (6 cores)
RAM: 48 GB
(17L—F5Y)

50% blocking QDR 1> )
A=N\UR Tz [ ||| S| S| S| S| 5| €5
192/—Fk = .

IAR—T AR/ —E:
Dell PowerEdge R310
SGE master

W <> @y <=

Dell

2x ZRHA—MDS

4x S RH—0SS
Dell PowerEdge R610

PowerEdge

DataDirect Networks
SFA10000E
5x60x3 TB disks

GPFS 19x 4

DDN SFA10000
5x60x2 TB disks
Lustre

DDN EF3015
50 GB 15K RPM SAS

* Lustre”Z 1 7> 4R : 391 nodes
* Lustre¥ ¥ /\>7T« :500TB
* 2xMDS(Active, Stand-by), 4 x OSS




27 x Large Memory Nodes
20 x Supermicro SYS-F618R2-RT+
7 x Dell R630
CPU: E5-2680v3 (12 cores)
RAM: 512GB

Infiniband Director Switch
Mellanox SX6518
324 ports — FDR (56Gb/s)

FDR Infiniband Net
(56 Gb/s)

"7 ax Login Nodes
- 2 x Scheduling Nodes
- 2 x Monitoring Nodes
-1 x Management Node
Supermicro SYS-F618R2-R72+

1 x Big Memory Node
Dell R930
CPU:4 x E7-4809v3 (8 cores)

3 x Intel Phi Nodes

Supermicro SYS-2028GR-TR
CPU: E5-2680v3 (12 cores)

RAM: 128GB

4 x Intel Xeon Phi 7120P each node

3 x GPU Nodes
Supermicro SYS-2028GR-TR
CPU: E5-2680v3 (12 cores)

RAM: 128GB
4 x NVIDIA Tesla K80 GPUs each node

nVIDIA

OISTICH T B LustreDESE - Sango (2015~2020)

400 x Computing Nodes
Supermicro SBE-720F
CPU: E5-2680v3 (12 cores)
RAM: 128GB

Management Network

e

Management server

Lustre File System
3 PB of usable capacity
Peak read/write
performance: 90 GB/s

r-:* =

MDS

e
==
= —

Data Direct Networks

SFA 7700, IB
800GB SSD x 13

1 x Hot Spare
RAID 6 (4+2)

OST1- 36

[Er— -

Data Direct Networks
SFA 12KX-40, IB
370 x 4 TB SAS 7200 rpm
10 x Hot Spare
RAID 6 (8+2)

OST37-72

OST 73-108

Crnnmtrms -

Data Direct Networks
SFA 12KX-40, IB
370 x 4 TB SAS 7200 rpm
10 x Hot Spare
RAID 6 (8+2)

Data Direct Networks
SFA 12KX-40, IB
370 x 4 TB SAS 7200 rpm
10 x Hot Spare
RAID 6 (8+2)

Lustre”Z 51 7> NI 400+

v /N7« . 3PB

2 xMDS(Active, Stand-by), 12 x

0SS
2 x NFS/CIFS
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High Core-count Nodes
440 cores

Bl ) ﬁaaaaaaa-anaaeaaeeanenr

2x 20-core Intel Skylake
4x 512 GiB Memory / 960 GB Iocal SSD

JH || \ |1)-|1'<H 1

FI\

Saion (2017~IR7E) (1) #8R%

GPGPU Nodes
ox 18-core Intel xeon 96 GPUs

4x nVidia P100 GPU
512 GiB Memory

2x 18-core Intel Xeon
4x nVidia V100 GPU

8x 512 GiB Memory
1 6TB local NVMe drive

14x

%OGB local SSD drive

§ =

H

ﬂ_\@_ﬂ)-r(\l 1y

H)T(H 1y

ﬂ_\@_ﬂ)-r(\l 1y

2x 32-core AMD Napples
GiB Memory / 960 GB local SSD

B ﬂﬁaaa-aaa-aaaa-aaenaaeer

2x 20-core IBM Power9

Campus
10Gb/s

16X

192 GiB Memory
500 GB local hard drive

(e e

4x nVidia V100 GPU
512 GnB Memory

IB EDR 100Gb/s

230TB All-Flash storaqge
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P _ Saion (2017~IRTE) Q) R>FT—72 - LUG 19

Benchmark Setup

» Lustre 2.10.5-ddn7
» Capacity: 229.26 TiB
» Number of inodes: ~1.5 billion

IB EDR (100 Gpbs)

22 Lustre Clients

Ethernet

DDN SFA200NVE #1 DDN SFA200NVE #2 DDN SFA200NVE #3 DDN SFA200NVE #4 DDN SFA200NVE #5
960GB 4Kn SSD x7 3.84TB 4Kn SSD x23 3.84TB 4Kn SSD x23 3.84TB 4Kn SSD x23 3.84TB 4Kn SSD x23

Method

» Use fio with server/client mode

» Create test files(4GB file x processes) first, then random read (4KB, 32KB, and 128KB)
» Minimize |/O cache effects (“sync” and O_DIRECT mode)

» 10secruntime
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Single Client IOPS and Bandwidth (1 x client and 4 x ES200NV)

IOPS (ops/sec)

Single Client IOPS (4 x ES200NV, random read) Single Client Banwdith (4 x ES200NV, random
350000 read)
300000 14,000
12,000
250000 N
© 10,000
200000 —e— 4KB g —e— 4KB
—— 32K g 8,000 —=— 32K
150000 —e— 128K
% 6,000 —o— 128K
=
100000 ——o—o 3 4000
O
50000 2 000
0 0
1 2 4 8 16 32 48 64 80 09 112 128 1 2 4 8 16 32 48 64 80 96 112 128
Number of Process Number of Process

» Achieved 333K IOPS at 4K Random Read and 11.5GB/sec at 128KB Random Read
« 128K Random Read is limited by EDR Bandwidth at Client
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Multiple Client IOPS and Bandwidth (22 x client and 4 x ES200NV)

IOPS (ops/sec)

Multiple Client IOPS (4 x ES200NV, random read) Multiple Client Banwdith (4 x ES200NV, random
3,500,000 read)
120,000
3,000,000
100,000

o 0—

2,500,000

(e
(O]
80,000
2,000,000 —e— 4KB & —e— 4KB
—e— 32K = €0 000 —e— 32K
1,500,000 —e— 128K = ' —o— 128K
©
=
1,000,000 -8 40,000
- e °® g
500,000 20,000
—=————C——2{=——3
0 0
1 2 4 8 16 32 48 64 80 96 112 128 1 2 4 8 16 32 48 64 80 96 112 128
Number of Process Number of Process

Achieved 2.84M IOPS at 4K Random Read and 95.7GB/sec at 128KB Random Read
Delivered balanced IOPS(2.39M IOPS) and Bandwidth(76.9GB/sec) for 32KB
Random Read

y



OISTIZ & T B LustreDFESE - Deigo (2020~IR7E) (1)48hK
Lustre 2.12.3_ddn13

I3A47 > MR 658+ — R

v /\>T7+ 500TB
4 x MDS, 16 x OSSs

o

8 X LNET routers

Dell EMC PowerEdge
C6525/C6420

* 456 x PowerEdge C6525
* CPU:2xAMD EPYC 7702
* Mem: 512GB (DDR4-3200)
* Local storage: 894GB (SSD)
* 192 x PowerEdge C6420
CPU: 2 x Intel(R) Xeon(R)

Gold 6230

Mem: 512GB (DDR4-2933)
Local storage: 894GB (SSD)

DDN LustrePerfMon

SFA200NV/400NVE/18KE I0Ps (deigo-gs18K)

MDS#1

(active-backup)

MDS#2
deigo-mds02

8Gbps FC

Controller#0 Controller#1

DDN SFA200NV

deigo-mdt

- 1.96TB NVMe SSD x13
(including spare x1)

-2 xDCR RAID6(4d+2p)

- 2VDs from 1 DCR, Total: 4VDs

deigo-mds04

- — -

bond0
(active-backup)

MDS#4

Controller#0 Controllert#l

DDN SFA400NVE #1
deigo-ost1
- 7.68TB 4Kn NVMe SSD x23
(including spare x1)
- DCR RAID6(8d+2p, MinRebuild 0 w/ 10 disks) x2
- 4VD from 1 DCR RAID, Total: 8VDs.
- 4VM per SFA400NVE as 0SS

DDN SFA400NVE #2
deigo-ost2
- 7.68TB 4Kn NVMe SSD x23
(including spare x1)
- DCR RAID6(8d+2p, MinRebuild 0 w/ 10 disks) x2
- 4VD from 1 DCR RAID, Total: 8VDs.
- 4VM per SFA400NVE as 0SS

~
bl
*
[%]
(%]
(@]

DDN SFA400NVE #3
deigo-ost3
- 7.68TB 4Kn NVMe SSD x23
(including spare x1)
- DCR RAID6(8d+2p, MinRebuild 0 w/ 10 disks) x2
- 4vD from 1 DCR RAID, Total: 8VDs.
- 4VM per SFA400NVE as 0SS

DDN SFA400NVE #4

deigo-ost4

- 7.68TB 4Kn NVMe SSD x23
(including spare x1)

- DCR RAID6(8d+2p, MinRebuild 0 w/ 10 disks) x2

- 4VD from 1 DCR RAID, Total: 8VDs.

- 4VM per SFA400NVE as 0SS




&

OISTICH 1T B LustreDFESE - Deigo (2020~IRTE) QN> FIY— VR

¢« ZJL—"TFv F(IOR‘:TE‘l‘iﬁ\U) * 4KBT A L) — K (fiolc TEHAI)
- F—2ONyTFHA e O
- 849MiB/s

* Max Write: 152 GB/s
* Max Read: 189 GB/s

- T—X®D/\w 7 71 X:4KB
* Max Write: 139 GB/s
* Max Read: 189 GB/s

* Metadata/\N7 #—< > X(MDTestlC C&t
Al)
- Unique Directory to Four MDSs/MDTs
* 617,199.696

- Shared Directory to Single MDS/MDT
* 111,530.378

y
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2022FEDeigoD BTV 7« TRI—H—#. 1=y b U3 TH

2022 - Active Users and Units / Month 2022 - Total Jobs / Month
250 1000000
900000
200 800000
700000
150 " 600000 iNode / M
= ® MultiNode / MultiCore
qcz __:__ Brs]igs 8 500000 m SingleNode / MultiCore
100 '*<8 ” 400000 ® SingleNode / SingleCore
300000
50 /—‘—‘—‘—\/‘—“—" 200000
100000 I
0 0
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov

Month Month
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- Naruto (2021~) (1)4&RX

SpeCtrum Protectty —/ND U TL 1R Services Network (10Gbps)(10.65.16.0/20)

7y IIOL—FR
¥ v v a1 XR—Z%500TB GPFS(on
SFA7700)1H* 5 1PB Lustre(on ES400NVX)
A

IB HDR100 x2
IB HDR Switch

Mellanox Quantum HDR IB Switch
naruto-switch-ib

IB HDR100 x4

DDN ES400NVX
naruto-ctrl
+559012 x1 \
+18TB 4Kn 7,200 rpm NL-SAS %83 (including spare x1)
- DCR Pool(Minrebuild: 1 w/ 41 disks) x2 ((
- 1 VD(RAIDE: 8d+2p, chunk: 256KiB, SGC: 8) from 1 DCR pool D """
- Total: 2 VDs for OST
+1.92TB 4Kn NVMe SSD 7 (including spare x1)
- DCR Pool(Minrebuild: 0 w/ 6 disks) x1
- 1 VD(RAIDE: 4d+2p, chunk: 32KiB, SGC: 1) from 1 DCR pool /na ruto

b RAGE
T A W e

Spectrum Protect Server
Dell PowerEdge R750
naruto-tsmg01

FC-32 Switch
Connectrix DS-6620B 48port

.-n.“m. naruto-switch-fc

QQQQQQQQQQ

- Total: 1 VDs fro MDT
+18TB 4Kn 7,200 rpm NL-SAS x2 (spare disk is shared with pool for OST) LustreFS Cache Area for TSMis L FSi
- 2VD(RAIDL: 1d+1d) from 1 DCR pool 1.0PiB SOE A2 OB SWUS LSHIEES:

- Total: 2 VDs for LORIS

+4VM per ES400NVX as MDS/0SS

Tape Library ( TS3500 )
® Cartridge 1,643
® TS1140 Drive x 4
® TS1150 Drive x 6
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naruto: /naruto

Capacity: 1,026.85 TiB (After formatted FS)
# of inode: 2,830,663,680

MDSH#1 MDS#2 OSS#1 0OSsSs#2
naruto-mds01 naruto-mds02 naruto-oss0l naruto-0ss02

= -
S - 1 - _ﬁ P
naruto- naruto- naruto-
MDTO0000 QST0000 0ST0001
(3.90 TiB) (513.42 TiB) (513.42 TiB)
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HPC

OISTOEFEHIRIE

Deigo:/flash

500TB Lustre
10TB/Unit

/home

20TB+ OneFS
50GB/User

Saion:/work
. -
i Lk N
WI@_—
230TB Lustre

10TB/Unit

\ /hpacquire

T
W¢Jf@'
SHITnananaInim
Highspeed data transfer

il
72TB

12PB GPFS (SFA7700 + GS18K)

50TB+/ Unit

T

iments

4

Isolated VLAN

Naruto:/naruto

Lt B

N
i/

va
m
N

13PB tape archive
Incremental backups
Data archiving

Off-campus (Ginoza IDC)
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* Deigo:/flashDILFRE / — FDIEER T —H « IRXT AV K
* RX kDeigolcMIFTcT—X21 > c F—H cHSEF,

g —
* " X ~Bucket

* Lustre, GPFS, or something else?
* HPCD /N T 1) w Rk

c FTLE&IITUR

TA YA ILEE
*H—T T —H




SEB L TUL A LustreDiae

s VIR Lw RitfRE. DTN T ST MR
* Persistent Client Cache (2.13)
* > VJ LR kU —LDirect |/O%BEDE L (2.15)
* LustreZ 577> FWBC (2.16+)
* X T—X%HE
* DNE auto-striping (2.14)
* DNE MDT Space Balance (2.15+)
* Lustre Metadata Redundancy (2.17+)




THANK YOU!
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