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Storage Platform

SFAL14KX/ES14KX/GS14KX SFA7700X/ES7K/GS7K
[ ". . 54GB/sec/1.7M I0PS " 12GB/sec / 450K IOPS
’baﬁ Max 912 Drive Max 396 Drive

3¢ ES14KX/GS14KX/ES7K/GS7KIZRAID = > k 71— | TEXAScaler 721ZGRIDScalerliZ £ 5 7 7 A VP —E R 227 F T4 7 o A BUEL & 72 0 £4,

Drive Enclosure / Drive

SS8460/8412/8462 ~ S57700

7.2K CapSAS

10,15K Perf SAS
6/12Gbps 84Drive Enclosure 6Gbps 60Drive Enclosure SSD, NVMe SSD
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- HPCI (High Performance Computing Infrastructure)
» HPCIHXFZA ML —3 & UL T2012FEN S A
» SFA10K : FA#L2(10PB), E#l=(12PB)
» SFA12K : R T K#L==(0.4PB)
» SFA14KXE(GfarmScaler) : BE#l 5 (42PB)

« Gfarm
» XFS7% 12t
» SFA10K, 12K : Block |
» SFA14KXE : Embedded'
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(HPCIavy—L 74 |
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B fhR

T —LT 7 I H—

4U (Dual Controllerds JXU'BBU, 2.5inch Drive slot x72 % PN i)

oy bhr—7 Active/Active Dual Controller

%FARAID L UL RAID1(1+1). RAID5 (8+1 or4+1). RAID6(8+2 or 4+2)
e KRR RE L —/r L3 % )L Read/Write 40GB/s

RRRKTA4 T8 840x 3.5inch N7 A 7' ¥¢10x S584624# ik Ff

48 x PCle NVMe SSD or 72 x 2.5inch SAS  SSD

X RZA4 7

7.2Krpm NL-SAS (12Gps SAS 4Kn)
10Krpm SAS (12Gps SAS 4Kn)
SSD (12Gps SAS 4Kn)

JRAT R HE

SR

32GB / Controller (Battery-Backup DDR4 SDRAM)

DS — 7 B A

4x EDR Infiniband / Controller
2x Intel Omni-Path FC / Controller

20x SAS 3.0

RAIDZ Y hr—F FEIR, wHE~7 7

RAIDZ> hr—F, &R, 77>, RIA47

LUNY Y EL 7B IR~ AF 7, Read Q0S, ™"— h V' —=17
Direct Protect

Web GUIEH, CUEH, A — /L _X—XADEEIKEH. SNMP
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274 LY —/NFAVME
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EDR IB

Intel OmniPath
40GbE
100GbE

EDRIB : 4 (8)
Intel OmniPath : 2 (4)

€5-2695v4 (18-cores) x4
(2arkra—3>4Et)
16 x 32GB @2400 MHz (512GB)

1or2/3a>kA—3, (1CPURS8core¥|FA)
20rd | AT L

32GB/avka—5
180GB/a>+a—3 (90GB/FOty#)

1752(55 3BT 20—+ (31680)

10 (DirectiE#)
20 (Daisy Chain#E#x)
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DDNDO 7 7 A N — T P53 AT T ATHAHSFAAKXET T v b7 +—24 EiZ, KVMAZ#5# L,
DIAT MR T 7 ANV AT A —E 2284 L 97,

8 x EDR InfiniBand/ 4 x Omni-path
Host Ports PCle x 16

High-Speed Cache

Dedicated Application Dedicated
I/0 Bridge; Memory I/O Bridge

Application Processor (AP) Multi-core CPU RAID Processor (RP)

Redicate o Bul
PCl-e /O Memory Pointers
(Virtual Disks)

fual Disk
Block Driver Multi-Threaded Rea-Time
RAID Engine, Hypervisor

File Server
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- EDRF| A
o KVM#ERL
. & CPU SocketfEIc 1x VM % £l 24
. 18CPU Core#8CPU Core%Z & VM| Zl| X4
. Dual Port EDR-IB HCA x1 Z&VMICE|Y, SR-IOVT{EMA
. BYMADELATEEX T (R AI0GB
+ Mgmt Ethernett&Ek
C2IR—hk/aAyvhO—3
. eth0lZSFAOS,BMC,VMOA'EH
- eth1iEVMIDFIF(eth1ZREA & L. VM1Zeth0ICEID H T2 2 & HAEE)

Controller #0 Controller #1 |_
. RAIDZOtvH
B 77V —3r7aoteyy
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« OPAFIFH!
« KVMAERL
& CPU SocketfFIC1x VMZ £l 24
18CPU Coref18CPU Core% & VMIC E Y
Single Port OPA HFI x1 Z&VMICEIX4, Path Through Tf#H
BVMADELHATEEX E Y IF/RAI0GB
+ Mgmt Ethernett&Ek
. 2R—bk/ayiha—3
. ethOIZSFAOS,BMC,VMOA HHE
- eth1iEVMIDFIF(eth1ZREA & L. VM1Zeth0ICEID H T2 2 & HAEE)

Controller #0 Controller #1 |_
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SFAIAKXETCIZa v ha—F~A M L—V T 70— ¥ [BSAS3.01 X —7 oA AKXV EEE R INET, 21
LD, BeERITUEMLE BN AR 2 TREE L £7, (2002 7 v — ¥ ¥ X Daisy Chaint#it)

ERMICES > CRAID6ZIERLT D Z LICKV2BA ML —Y T n—y
(Gxr 7 m—U YT, 1A P =Yz 7 n—T%) I LTT
JE AR R ST /B b T — S DR#ESNE T,
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Ay hE—F, ARL—UErya—y HIESAS3.0IC & U TTEMEM
(Active/Active) TH¥ A L 7 M ENET, “hicky, v he—F13%,
ETODARL =V 78—V I L CEFERTT 7B AAHETY, &
o APL—Yxy 7 B—Y % AIOI0EVa—L bTREIESATRY &
7

Enclosures SS8462
# of Enclosures 1,2,5,10, 20

Enclosures Support/Configuration
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THEZRDSS8462(L., 84D K7 A 7 ZINAAlge/R = E A |k
L —UxT /7 u—Y% TY, SSD, SAS, SATADKFE RT A 7
ZIREFRETH Y . IJOXRABLEDTETDIALR—F 2 bR
E{Sh CVvE9,

4 xSAS 12 Gb

84 x SAS 6Gbps
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4 x SAS 12Gb

IO Module A

42 x Dual-Port
HDDs/SSDs

— Iy

Multipath Controller I/O

B e —— g

\
!
|

4 x SAS 12Gb
4 x SAS 12Gb
4 x SAS 12Gb
4 x SAS 12Gb
4 x SAS 12Gb

IO Module B

4 x SAS 12Gb

84 x SAS 6Gbps

42 x Dual-Port
HDDs/SSDs
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SFA7000 Specifications
Appliances Active/Active Block Servers
Cache 64GB - Battery Backed
Cache
22GB Mirred
RAID Levels RAID 1/5/6
SFA Flash Cache 12.8 TB

Host Connectivity

Drive Support

Base Unit Drive
Slots

Max JBOD
Expansion

Supported JBODs

4 x 56Gb (FDR) E£1=1%
8x 8Gb/s 11 4x16Gb/s
FC

2.5”/3.5” SAS, SATA, SSD

60

=X 4

SS700 60-Drive 6Gb
SS8460 84-Drive 6Gb
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Bandwidth (GB/s)

60 Disk Slot
SAS , NL-SAS ,

2XTIOTATTIT47
AL—arra—5

12.5

u Write*

u Read**

Infiniband SRP FC8

* Large Block, Full Stripe

GridScaler

** Read 1/O Includes Parity Verification
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B
Active/Active Dual Controller
RAID6(8+2,4+2), RAID5(8+1,4+1), RAID1(1+1)
> —/r 3 % )L Read/Write 10GB/s

45775 TOPS
KT a7 /ary ba—JZBIF5% v v allxT DT 4 L 4KB
IOPSf&

3963 (SS8460x4)

16GB / Controller /N7 U /N 77 » 7{R# ECCREEFREME ATV
Fyvva

2x FDR Infiniband / Controller & 72 |
4 x 8Gbps FC / Controller % 72 | %
2x 16Gbps FC /Controller

RAID= > hu—F RI7A4 7, &R, GEIT7 7
CLI, GUI(Web) SNMP, NTP. Syslog, &1 A —/WIZ X DFEEHR
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111 1 Highly Parallelized SFA Storage

4 x FDR InfiniBand Host Ports, Processing Engine
4 x FC16 Host Ports, 8 x FC8 Host Ports

1111 1111 Active/Active Storage Design

E E 10-12GB/s Read & Write Speed

Up to 396 Disk Drives Expansion
600K Burst IOPS

350K Sustained Random SSD IOPS
32GB Mirrored Cache (Protected)
Switching Switching Up to 12.8 TB Flash Cache ;zilr[l)gf/g/)é
Intelligent Block Striping
DirectProtect™

GUI, SNMP, CLI, API

4 x FDR IB Host-Ports
4 x FC16 Host-Ports
4RU Height

L#19]01u0D)
Z#9]|0u0D

32GB High-Speed przrmyrm 32GB High-Speed
Cache Link Cache

Cache
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XFS on GfarmScaler : N> FY¥—71

* SFA
» SFAT4KXE + 5x SS8462
» 400x 7.2Krpm NL-SAS

- XFS
» SFA14KXE VM _EICXFSZ #8A%
» VMEIC1/2/4 XFSIERK Z H#E L2

» IMBIC 7 51 & fcSequential IOTHNIE, T FEA—SED
FrvYa1I7—%Thd. RAMEEEZRSND

- BE
» 14KXE: 1\VM&B =D . Write $97GB/s. Read #8.5GB/s & A4 —JL

» 7700XE: RZEMZH. Aggregated T6-7GB/s Write, 7-8GB/s Read %
EE
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Benchmark Configuration

Common Setup

SFA14KXECO

SFA14KXEC1

VM1

VM2

VM3

VM4

xfsO  xfs1

e
3 ~—

xfs4 xfsb

xfs2 xfs3
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xfs6 xfs7

e
/3 ~—

DDNG

* 1 x SFA14XE + 5 x SS8462
» 400 x 6TB NL-SAS
» 40 x LUN(8D+2P)
»4 x VM
» 5 x LUN per a XFS with LVM

» Tested with I0zone

» TMB sequential Write and
Read

» Create total 2TB files for test

» iozone -0 -i1 -+n -r 1m -s
XXg -t X -+m hostlist

20



Benchmark Results: Backend Filesystem(1) m
1/4 H/W resource (1 x VM, 200 x Disk, 4 x XFS)

10Zone(1 x VM, 200 x Disk, 4 x XF
SFA14KXECO SFA14KXEC1 OZone( » 200 sk, S)
= Write(MB/sec) ®Read(MB/sec)
VM1 VM2 VM3 VM4
9000
xfsO xfs1 xfs4 xfsb 8000
- 7000
F
$ 6000
e—a m
] £ 5000
= = "é_
o 4000
S—— S— -:
xfs6 xfs7 3
— — = 3000
=
=~ 2000
— [~—
1000
0 .
4p(1p per XFS)  8p(2p per XFS)  16p(4p per XFS)
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Benchmark Results: Backend Filesystem(2) m
2/4 H/W resource (2 x VM, 400 x Disk, 8 x XFS)

SFA14KXECO SFA14KXECA IOZO"E(Z x VM, 400 x Disk, 8 x XFS)

= Write(MB/sec) = Read(MB/sec)

VM1 VM2 VM3 VM4

xfs0 xfs1 xfs4 xfs5

xfs2 xfs3 xfs6 xfs7

Throuhgput (MB/se

8p(1p per XFS) 16p(2p per XFS) 32p(4p per XFS)
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Benchmark Results: Backend Filesystem(3) i

4/4 H/W resource (4 x VM, 400 x Disk, 8 x XFS)

SFA14KXECO SFA14KXEC1
VM1 VM2 VM3 VM4
xfsO xfs1 xfs4 xfsb xfs2 xfs3 xfs6 xfs7

—
/3 ~—

— —
3 ~— M/ ~
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10Zone(4 x VM, 400 x Disk, 8 x XFS)

= Write(MB/sec) = Read(MB/sec)

40000

35000 —

30000 —

25000 —

15000

Throuhgput (MB/sec)
N
o
o
o
o

10000 +— —

5000 +—

8p(1p per XFS) 16%@2 per 32p(4p per 64p(8p per
) XFS) XFS)
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Bl S TDOXFSHERE(EAIE)

- Y\ - 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)
* 1 xVM: 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)

DDN Storage | © 2017 DDN Storage
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Failover Configuration for XFS

« XFS Failover by
pacemaker/corosync

» Developed new application
resource group

XFS3 | XFS5 II XFS7 I
XFS4 | XFS6 Il XFS8 I
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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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