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DDN is the Most Efficient Data Solution for Al and HPC
Driving 10x more data in a fraction of the energy of other systems.
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NVIDIA Partners with DDN to Fast Track HPC and Al in 0) don
Enterprise Centers Globally

DDN Powers the largest Al Supercomputers in the world

* NVIDIA SELENE SuperPOD - 560 DGX A100s
* 40 DDN Al400X, 2 TB/s read throughput, 15 PB NVME capacity
« #50n Top 500 and #2 on Green 500 Lists

© 2023 DDN 3



0O don

NVIDIA Eos
Next-Generation DGX SuperPOD System

“NVIDIA wants the best tools for our research and
development teams to use internally. The sheer scale of
Fos will make it a boon for next gen Al.”

- Charlie Boyle, VP and GM DGX Systems, NVIDIA

576 DGX'H100 Systems, 4608 DGX H100 GPUs, 48 DDN Al400X2

HDR400 InfiniBand Networks for Compute and Storage

Predicted to Deliver 18 EXAFlops of Al Performance

© 2023 DDN 4
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NEW QLC Solution

DDNI34#%QLCEEAL TA/NAVOEGEIEEERLTVWEET

DDN Embedded Technology k<®{EQLCF547 I¥FhF—I Y FiIF 7 50— Fcaht - MR EI 100% Y =7 ICR T —Iv
T=TN RAYF Y= EEBHHLYASORE — /8 77,70.,/;_:/2%%%??‘1 _ IRV 7FIzT
DI HBEH b1 Y 2SO RIAZ EY A ALkt

N \ | / /
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TLC QLC © s HDD

Up to 30TB Up to 61TB y ¥ Up to 22TB
Write 3500MB/s Write 3000MB/s Write 2560MB/s
IOPS 1.4M IOPS 1.0M 1 IOPS 210

ldle/Max 8/22w ldle/Max 5/27w ldle/Max 6.5/10.2w

A RE All FlashTHh Y Lht D TBEM&RR
EaX bk
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DDN EXAScaler QLC Flash/ ) 2 —> 3

* Single Port QLC FlashZz 24 R EFIGEA T > 7 A — 2 v Z R ASEE

DDN ES400NVX2/Al400X2

All Flash EXAScaler7 7 4 JLY R T L% 2RU TR
80GB/s Read, 65GB/s Write X )L— T k

3M IOPS

700TB% #8 A A Flash& = (Dual Port TLC)

A4 vF L X Ethernet FabricZ &R
=4 BE TIREIEZENVMEOF - 12 4
BE-EBEADLHVTEELEREER

DDN SE2420
* NVMEoF Flash#hsR T >V A— v

« 2RUTT20TBLLLIEE Al B/ = &5 EEAR Ak (Single Port QLC)

- 5T 24 0O0—C v T3.6PBDFlashBE % EIH (30T AR
« 10M_E[ZSwitch ChipZ &9 $Embedded Switching Fabric
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SE2420 : ES400NVX2 NVMEOF¥LEEZ > 7 A —< ¥

 DDNAIRHT 2 5ZFEQLCEZFER L 723 L LNVMEOFILsdRT > 7 A —2 v
o Haij(5177|3—°/'\”7|%ﬁ
o 245TLY 7 O—YviEREYR—NFE

EXAScaler Parallelism

The Fastest Controller to Drive
Your QLC
Real-Time, Many-Core RAID

DDN Software extends outstanding
performance across the network to your
applications

Engine, 90GB/s 3M IOPs

Highest Density Flash
Up to 8PB TLC and QLC in 12RU

No Single Point of Failure,
Zero Midplane Design

Simple Scale up and Scale out
No External Switching with DDN Storage

Fusion NVMe Fabric

Unprecedented Resilience
SFAQOS Data Protection,
Intelligent data placement and
SuperFast Rebuilds

© 2023 DDN 8
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SE2420: NVMe Device = Ethernet Fabric O

|I0E ¥ 2 —)L L IZEthernet Switch Chip Z & &,
SE2420

v I R— FQLCNVMe K 7 14 7

1) e e

PP 25Gbps Ethernet = — L
= I e s
Interposer converts 1x4 II@];-E——E—' 7

NVMe to 2x 25GbE

Singe Port NVMe %
Dual Port 25GbE (= Z it

© 2023 DDN 9
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ES400NVX2/Al400X2 QLC Expansion Options Oddn

TLC NVMe Slots 24 24 24 24
Max Capacity 732 TB 732 TB 732 TB 732 TB
QLC NVMe Slots 0 48 96 120
Raw Capacity 0 2.9 PB 5.9 PB 7.3 PB
Usable Capacity 2.3 PB 4.7 PB 5.9 PB
Effective Capacity 4.7 PB 9.3 PB 11.7 PB

¥ Effective Capacity : EXA6 Client-Side Compressionzf|H L =B & DB E
© 2023 DDN
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FZ74 78Z(TB) 15.36 30.72 61.44

# of SE2420 2 4 5 2 4 5 2 4 5
# of DataF 5147 46 94 118 46 94 118 46 94 118
# of Spare F 747 2 2 2 2 2 2 2 2 2
Total #of F547 48 96 120 48 96 120 48 96 120
MER=(PB) 0.70 1.44 1.81 1.41 2.88 3.62 2.82 5.77 71.24
FSE#Aa=(PB) 0.54 1.11 1.40 1.09 2.23 2.80 2.19 4.47 5.61
=RAHEEN (KW) 4.19 6.74 8.02 4.19 6.74 8.02 4.19 6.74 8.02
Write 4+ 8E(GB/s) 50~55

Readf¥#&(GB/s) 60~70

o IR7E. RETBERZFXIZCT 2D D FlexiblellTHDAZERETLTWET
- MEEIFIRTEFT oNTA AR EFREROBEEZRL TWET
« HDDTCRIFDMHEZHT/-HIZI1E. 600KULEHTIHELAH Y £
o MEELBEDEHDIRTYFICLY, KRAEHDDR 74 7HIMERTELRWEELAZWTT

o HDDEMAEE : 22TBx 600 =10.32PB, 20TB x 600 = 9.38PB, 18TB x 600 = 8.44PB, 14TB x 600 = 6.56PB, 10TB x 600 = 4.69PB
o HDD600AHER CRAHEEENIT. 12kWIRE

© 2023 DDN
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TLC All Flash
2TH7—2r0—RNIZBEEDL AT HRE
7 He it

BEIF30TB R Z A 7H AR OE
©2023 DDN

[OPS in ZRU

1.5TB/s

In a single rack

z
.
z
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HrEgE L/ X MR aamEit/aX FERK
| Z<a QLC [PIZZ < QLC

Write (GB/s) 50**
Read (GB/s) 60**
Raw Cap. (TB) 2928
RR IOPS (M) 3.0*

Write (GB/s) 50**
Read (GB/s) 60**
Raw Cap. (TB) 7321
RR IOPS (M) 3.0*

Power* (Nominal) (KW) 4.9 Power* (Nominal) (KW) 9.3

Power* (Idle) (KW) 3.7 Power* (Idle) (KW) 6.5

Rack Units

6 Rack Units 12

AEI$61.44TB K Z 4 THABFDE *HETE B

** HBE (23554 5



QLC AT LAY 747 L — 3 4l

Hae/ 3 X b miEILERK
READ Performance

420GB/s

WRITE Performance

350GB/s

Capacity

20PB

© 2023 DDN

AE/IARX FFEECEK

READ Performance
| ] 180GB/s
) .‘:l
e = VRITE Performance
e
= =8 150GB/s
e~
i
e Capacity
[
a4 22PB

el
Q_\Q
b‘\Q
"o W e
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QLC - REDERE(E

FIO (Sequential 10, O_DIRECT, QD=1, 4 x VM, 4 x Pool, 80 x QLC NVME) FIO (Random 10, O_DIRECT, QD=1, 4 x VM, 4 x Pool, 80 x QLC NVME)

32k 64k 128k 256k 512k 1m
10 Size (Byte)

70 70

JJJJJJJJIII“ 2

32k 64k 128k 256k 512k 1m
10 Size (Byte)

6

o
o

[Sa)
[}
(e}

N
[S)
)

B/W (GB/s)

w
o

B/W (GB/s)

o

N
o
o

[
o

=

o

Sequential IO THDD M PeakiZ2E D4 gE(Read 70GB/s, Write 55GB/s) #1582 Z & A’ R{EBIE
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£ XA & Fa(Endurance)
3R
HEET
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QLC Endurance(1) O don

s ERNEAZS2YRT LARKCEER)DLustre7 7AWV AT LH-YD—HDODEAEL 77 ANV AT LAY AXICHT 2EAEDE S X ENE
o TF7T7ANIATLYAXIZHL TEATH —HIBWEENEILASE
o Parity P DEZAAZER L 1-E

s = —_ = R = E=MY S
—HOTHEARLHA(EAT 1 7/BEBECES) B WERAFILSSD
300.00 0.09
= WEIAE(EHDD 0.08
250.00
0.07
200.00 0.06
= 0.05 4@
i 150.00 2
=] 0.04 jig
#io
100.00 0.03
0.02
50.00
IV\/\_/I\‘ 0.01
0.00 [ | [ | " | - m B I_ _ 1 [ | —— I I 0.00
[allallallallalilaliaiialiiallallaiialilajilaiialilailailaliallallaiiaiiallailallallalialiaiilaiiajlaiiaiialiaiiallailailailailailafliallaiiailalaliajialialiialia)
allallallallallallallallallaN o NaN N NallallaW o NaN O NONON allaflalflallallaflalflallalZ N iallallafl72 i allalflailallallallallal el a7 M7 M7, B
I I I I I I I IIIYVYVIUVINNIITITDNDNITINVNOLNULVLWIT I I IIIIIIOVODIIITNIIIIIIIIIIOVOLUOHO,M
ABCDEFGHI JKLMNOPQRSTUVWX Y ZAAABACADAEAFAGAHAI AJAKALAMANAOAPAQARASATAUAVAWAXAYAZ
SRTL/ERAT4T

© 2023 DDN mm I HOFHEAR(TIB) —1HOTEHEAZS 17
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e« SSDEER LISV AT LDODIADKRTTY
o SSDIX9 ~XT1DWPDDNVMe TLCSSD T

—HOEHEAE L EIA(SSD)

45.00 0.09
40.00 0.08
35.00 0.07

~ 30.00 0.06

£ 25.00 FSH A XDEBWNMCLYEAENRE >TH 0.05 €

[:Lﬂﬂ 20.00 EXEERRABEICA>TVWET 0.04

® 1500 0.03
10.00 0.02

5.00 0.01
0.00 —_ - 0.00
SSD SSD SSD SSD SSD SSD SSD SSD SSD  SSD  SSD  SSD  SSD SSD  SSD
K M N R T U Vv w AG AH AL AW  AX AY AZ
SRTL/ERATAT

mm lHOFHEAE(TIB) —I1HDOFHYEAZE

© 2023 DDN 18
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QLC Endurance(3) Oddn

¢ SSDD Y R T LIFHDDD Y AT LKL YFSOBRE LOSTOREHN LT NE /I
S WIGEHEZWNWTT
o BIAENHDDL W AHB LK THE AT EIEES<AHY £T
o HDDZE L 7-0STIIHBETBDIGE L H 5 7=, EAEDNSSDL Y KEL THEA
AEIEL LY £T
« —HI100TIBIREDEXIAA, EIAE|F0.04D > X T LAUDHDD OSTD Y 14 X (3#9340TiB
« —HA40TIBEREDEXIAA, EAE|E0.08D T X T LARDSSD OSTDO H 1 X (3#J15TiB
e BV RTLTO—HDEAZEGDF|IEZHDDT0.01, SSDT0.02I2E TL
7=
o HPCO7 —2 O— FTld. QLCSSDDDWPD 0.5 CTHEMBIZIZ+HMZ D> B EEZF
El

nhe
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« ZEFTCICERZRT LA-KRBEI/NaA VYA FTEHRL TW/-HDDOHEARI., ARRZRL X T
o BARIIL4,2007A, FHRHERKIL124R TEARID2.95% T

HDD ARR HDD #fE4~%K
1.20% 18

16 1
1.00%
I\ W, | n
0.80% 12
A 10
0.60% V 7

8
0.40% 6 , \
4
0.20% / 5 | A A ’ v H Vﬁ |
. 0 ; u J 9
o 10122 4 6 810122 4 6 810122 4 6 810122 4 6 810122 4 6 § 1012 2 1“‘1"‘4”‘MNHMMHMH’W MM H) MMHH&’HM“‘H7”“’ 1W
| 2017 | 2018 | 2019 | 2020 | 2021 022 ‘ 2017 2018 2019 ‘ 2020 ‘ 2021 éoﬁ

ARREH =
Annual MTBF = Total Field Hours(Year) / RMA counts
ARR = 1-EXP(-8760(Hour)/Annual MTBF)

© 2023 DDN 20
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« SSDIFEREN L TWABEMAEL /-5, HDDIZLERTHERNMELS AR Y £9
o BEITS5EMDNYMe TLCSSDA >~ X b —ILAEL, #FEARE. ARR

NVMe SSD ARR(Anual Return Rate) 6000 NVMe SSDA > 2 b — LA (H EIF)
1.00%
0.90% o &%t :5,777TF
0.80% 4000 =Rl
0.70% 3000
0.60% 2000
0.50% P 1000
0.40% A
) wa 0 ||||II|||""""I
" 6810122 4 6 510122 4 6 810122 4 6 510122 4 6 810122 4
0.10% NFMe SSD# EEA#
oo 5 —
o0 6 8 10 14 2 4 6 8 10 14 2 4 6 8 10 14 2 4 6 8 10 14 2 4 6 8 10 14 2 4 | ég-l- : 31$(0-53%)
| 2019 | 2020 | 2021 | 2022 | 2023 | )
3
ARREH = 2
Annual MTBF = Total Field Hours(Year) / RMA counts 1 | ” | | ”| ” | ”l
ARR = 1-EXP(-8760(Hour)/Annual MTBF) B

579111357 9111357 911135791113579111 3
2019 2020 2021 2022 2023
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e HDDZ R W=t 7 7 4 I R T L TlE, HDDIZEIC[RIER L TWB 7=,
FIFE—7 DBENZBEHEITET
o HDDIZE—Z710WIEE. 71 FIL6.SWIEE T

ENDEDY £T

e SSDIFRIEIC K - TE

o IEM30.72TBQLCSSDDETIIFETFE L TWLWEFHA D, 15.36TBQLCSSD & [AIZEDH
EB Nz RIAATWET

o 15.36TBQLC SSDDE&E

NEFLUTDEELY TT

+  QD256/4KiB Random Write. 500ust > 7 JLEFRT : <27W
+  QD256/128KiB Random Write, 100ms¥ > 7L : <22W
+  QD256/128KiB Sequential Read, 100ms > 7°JLEFRE : <21W

e idle: <5W

e SSDIXfEARFRDOAHEBNALENZDTHERBED F—XIILEHEEZBHIZHDDY AT L ERZED L < X
BL LGB E#EEFELTWETH, BE, BT —22Fbab8d T FHA
o B, SRICTHBENIIOWTOTF—RIE, BF%#1T5FETY

© 2023 DDN
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World’s Most Performing and Flexible Storage At Any Scale

TLC Flash QLC Flash

Hybrid

© 2023 DDN

Best IOPS & Throughput per rack

17v2H71=-Y (21 x ES400NVX2)
63M IOPS

1.68 TB/s READX)IL— 7 k
1.26 TB/s WRITEXR JL—7"v |
3IBR = 15.48PB TLC Flash$81g

Best Price per Flash TB

17 v 2 &H71=-Y (4x ES4A00NVX2+SE2420x5)
12M IOPS

280 GB/s READ X /L. — 7" |+ (B1E)

220 GB/s WRITEX JL—7 v + (BE)
IERE 29.49PB QLCFlash%81g

Best Price per TB

15 v 2 #%71=Y (1x ES400NVX2+SS9024x10)
wIER e 19.80PB HDD4&E1E, 0.73PB TLC Flash481;
80 GB/s READ X JL— 7w k (Flash)

70 GB/s Read XJ)L.— 7" ~(HDD)

60 GB/s WRITEXJL—7 k(NVMe/HDD)
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