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| Burst Buffer

Infinite Memory Engine (IME)
AT b EWRHNT 7 AT RT LDFBBLayerlSHAIE DV 5 415 Burst Buffer T©& 1) — BRI 70 Burst 101X /5 L. %3807 0+ X A 5 Shared
File~ND/INS TV ZLIOT 72 RIREWFN T 7 ANV AT LAHBREREELTWBI0ZEER, T77ATYRELPVY 7 YT TICLS
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o F—T UV —RDLustre7 7 A I RT LEN— RITHERK s BUVIOKEEICMA T~/ F 7 A F3LT 7+ RIRE Snapshot.
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7 Storage Platform J
SFA14KX/ES14KX/GS14KX SFA7700X/ES7K/GS7K
e ———
"’l" M 54GB/sec/1.7M IOPS 12GB/sec / 450K IOPS
'ﬁ£"_a Max 912 Drive _——— Max 396 Drive

¥ ES14KX/GS14KX/ES7K/GS7KIZRAIDA > k 0 — 3 Lk TEXAScaler 7 |ZGRIDScaler(C & 2 7 7 A LY —ERZREET 27 754 7 AR ERY £T,

Drive Enclosure / Drive

SS8460/8412/8462 SS7700
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\Eﬁ.ﬁ/ = 7.2K CapSAS

10,15K Perf SAS

6/12Gbps 84Drive Enclosure 6Gbps 60Drive Enclosure SSD, NVMe SSD
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DDN | IME Solves Critical I/O problem

https://www.vi4io.org/io500/start

i information i0500 ior
system institution filesystem storage vendor | client nodes | score | easy write | easy read j§ hard write ghard read

GiB/s GiB/s

1 | Oakforest-PACS | JCAHPC IME DDN 2048 | 101.48 742.38 427.41

2 Shaheen Kaust DataWarp Cray 300 | 70.90 969.45 894.76

3 Shaheen Kaust Lustre 1000 | 41.00 333.03 220.62

4 JURON JSC BeeGFS ThinkparQ 8| 35.77 30.42 48.36

5 Mistral DKRZ Lustre Seagate 100 | 32.15 158.19 163.62

6 Sonasad IBM | Spectrum Scale IBM 10| 21.63 34.13 32.25

y; Seislab | Fraunhofer BeeGFS ThinkparQ 24 | 18.75 18.79 22.34

8 | EMSL Cascade PNNL Lustre 126 | 11.17 17.81 30.19

9 Serrano SNL | Spectrum Scale IBM 16 4.25 1.08 1.03

IOR Hard :Asingle shared file, 47008 byte 1/O size and Stride I/O

IOR Easy
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« HPCI (High Performance Computing Infrastructure)
» HPCIHEARX ML —I'& L T012FEH S HA
» SFA10K : Fa#L=(10PB), ER#L=(12PB)
» SFA12K : R T K#L==(0.4PB)
» SFA14KXE(GfarmScaler) : B #ls3(42PB)

* Gfarm

» XFS7Z 124t
» SFA10K, 12K : Block |

HPCIXrL—2

(HPCIa>Y— 74 |
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GfarmScaler & (&

» HPCIEE#L & - Al R E#HFHETRSE
= N\ZERS T ZEICKD X NI
» MEBE I HERT

« SFA14KXE. SFA7700XE_t TGfarm%z {2t
» T —H AN L —YBICAEY —/WAER L
» SFA14KXE. SFA7700XED Y hO—ZF ETAX Y T—5 4D
H—E X% igH

« Gfarm/\wv 7 TV K | R CABREDXFSIRE

» @ AIL—7v EXFS
» KBEXFS
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DDN SFA14KXE 2

7B 8RRk
TH—LT 70 R— 4U (Dual Controller$ £ U'BBU. 2.5inch Drive slot x72 % PNJE)
arbka—7 Active/Active Dual Controller

SFIGRAID L R L

RAID1(1+1). RAID5 (8+1 or4+1). RAID6(8+2 or 4+2)

AR RE

> —7/ >3 v JL Read/Write 40GB/s

BRFZ4 78

840x 3.5inch F 7 4 7 $¢10x SS84621# ik fiF
48 x PCle NVMe SSD or 72 x 2.5inch SAS SSD

ISR ZA7 7.2Krpm NL-SAS (12Gps SAS 4Kn)
10Krpm SAS (12Gps SAS 4Kn)
SSD (12Gps SAS 4Kn)
NERERCIN- 1=
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RAMVEZ—=—Tz4 X

4x EDR Infiniband / Controller
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ANEEEE S 3R
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BRHLR TOXFSIERE(ERIE)

- N\ . 7x GfarmScaler(SFA14KXE)

4 x VM for Gfarm 10 node « Single SFA building block

» 10x SS8462

» 770x HGST 10TB Disk

» 8x XFS filesystem (2x XFS per VM)

» Aggregate XFS performance from VM
+ Write 31.0GB/sec
* Read 31.9GB/sec

+20% Over achieved against performance
target!

 Scalability and manageability

» Reduce 10 stack and Gfarm talks to
SFA RAID engine directly

» Online SFA firmware upgrade for robust
Gfarm services
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Performance Summary

» Performance scales linearly

» Single SFA14KXE controller (400 x NL-SAS)
* 1xVM: Max 7.5GB/sec (Write), 8.4GB/sec (Read)
« 2 x VM: Max 15.2GB/sec (Write), 17.4GB/sec (Read)

» Dual SFA14KXE controllers (400 x NL-SAS)
* 4 x VM: Max 29.3GB/sec (Write), 33.4GB/sec (Read)

» Dual SFA14KXE controllers (770 x NL-SAS)
* 4 x VM: Max 31.0GB/sec (Write), 31.9GB/sec (Read)
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« SFAOST1.X IFFTLWOSTH D, WERDSFAOS 3XD 7y U L—RKIRTIEH D X
A

» 11.X — Declustered RAID architecture (DCR)
» 3.X — Traditional RAID architecture (“Legasy SFA”)
- 1AKXDEMEE R TIESFAOS M XDHYR— kI FT
» SFA14KXIESFAOS3.X, SFAOSMI.XDODWINHEHR—KNULET

New SFAOS - Product Positioning

SFA 3.X
SFA OS SFA OS SFA OS
3.1.3 3.2 3.X
NO UPGRADE
SFA 11.X
SFA OS SFA OS SFA OS
11.0 11.1 11.X
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DCR Rebuildf!|

Minutes from failing disk to 8+2 rebuild vs DCR rebuild in 112 disk pool and 210 disk pool
regaining +2 redundancy

DCR 210 disk pool - 591TB*

DCR 112 disk pool — 318TB*

Legacy 8+2 pool — 37TB*

*= Size of VD/LUN; 4TB Disks

0 100 200 300 400 500 600 700 800 900

®mDCR 210 ®mDCR 112 m™legacy 8+2
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New HW in 2018

o SFA14KXT% fiA i
» Intel Purley(SkyLake/Cascadelake) base platform
» Highend : 60-75GB/s FS throughput
» Midrange : 15-20GB/s FS throughput

- 2U24
» NVMe only SFA

« SS9012
» Full 12Gbps SAS Disk Enclosure —er—

» 90 Drives in 4U e e

e e e e e e

» 900 direct attached drives per system with 14KX e
* 10.8PB physical, 8.64PB usable capacity with 12TB drive S

» 1440 direct attached drives per system with 14KX#& 1 N
« 17.28PB physical, 13.82PB usable capacity with 12TB drive ‘,E\:i; -
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DDN | DDN for 2018

» Continue to investment in Highly Scalable Flash Storage
Solution

» Enhancement and Performance Improvements of IME
» Price and Performance efficient All Flash Storage H/W and S/W
» Mixed HDD and SSD/NVMe configuration with Parallel Filesystem

- Data Management

» Data Security/Integrity and Multi tenancy
» Data locality and Archiving
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Thank You!

Keep in touch with us

Tokyu Bancho Bldg. 8F
Team-JPSales@ddn.com 6-2 Yonbancho Chiyoda-ku,
Tokyo 102-0081

o +81-3-3261-9101
@ddn_limitless +81-3-3261-9140

company/datadirect-networks
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