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Challenges — Macroeconomics & Market M
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Year-on-Year CPI Growth in May 2022(Unit:%) .
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Challenges — PCle Gen5 CPU and eSSD k.
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.
2020 2021 2022 2023 2024 DapuSter
Cascade lake&Reflesh core Ice lake Sapphire Raid Grantite Rapids
Intel 14nm&Max core 28 10nm&Max core 40 ~10nm&Max core 56 ~5nm >
CPU Platform PCIE3.0 PCIE4.0 PCIES.0
Rome Milan Genoa Beraamo Turi
AMD 14nm&Max core 64 7nm&Max core 64 5nm&Max core 96 5nm&Magx core128  3nm&M u):ln re128
PCIE4.0 PCIE4.0 PCIE5.0 SHENE
PCle SSD Gen Transition
W PCle 5 - storage .

100% - China market:

el i Most of the main players in the market are expected to finish

s B PCle 4 - storage development of PCle Gen5 platforms in Q3-Q4/2022, but due to

| CPU’s delay, players are most likely to launch PCle 5.0 platforms in

-1 Q1-Q2/2023 subsequently.
2 a0% - W PCle 3 - storage
2 50% - Challenges:

40% - BUELIR 2 erenr PCle Gen5 Sl w/ U.2

30% - DDRS5’s cost

20% B PCle 4 - server Backplane cost

10% - Power efficiency

NAND transition very fast
0% - E PCle 3 - server
2019 2020 2021 2022 2023 2024 2025 2026
Source: Forward Insights sLie
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Opportunities - PCle eSSD Capacity and FF Trends

M

Flash Memory Summit

100% -

% Units Based on Physical Capacity
(%)

Source

PCle SSD Capacity Mix H>=12868
B64TB, <128TB

W 32TB, <64TB
m 16TB, <32TB
W 8TB, <16TB
W 4TB, <BTB

W 2TB, <4TB

H 1TB, <2TB

W 512GB, <1TB

2019 2020 2021 2022 2023 2024 2025 2026 W 256GB, <512GB

: Forward Insights
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PCle SSD Form Factor Mix
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Opportunities - EDSFF: More Suitable for NAND FLASH m
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Which form factors would you care about in the 2021+ time frame?

24 responses

SSD H3201 SERIES 3.84TB CE FE ® nv-, PoI= =i

E1.S5 NVMe Solid State Drive
Madel: DPHZ1104T0 i :
FW. FFO01304 @ & %ﬁl & “En"jﬂ' .{:,3;5

RATED +33V=10ma +12V =214 EAM (CES- BN M- 8]

DapuSter RS b

wiww, dapustor.cam Made in China BIN' DPHINIO  SIN HSILSD EUIE4 SDEBE
WARRANTY VOID IF ANY LABEL/SCREW 15 REMOVED OR BROKEN ATOTEMATAONG AZTERT0 O BH0IFO00128

| New | ToBe

32 x E1.S: ~128TB

20 (B3 3%

1U SERVER 10 x U.2: ~80TB
20 x E3.S: ~1607TB
2U SERVER 24 x U.2: ~192TB 46 x E3.S: ~368TB
60~ 1 OOO/O DapuStor: First market of E1.S in China

back to 2021.
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Opportunities — ‘Domestic’
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SAMSUNG

Embedde
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ded
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. SSD INTEL
9 ! Opt...

eSSD
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2021~: Over 70% of China eSSD, comes from Samsung & Hynix

SAMSUNG
Embedde
d
cSSD
Enterprise HYNIX NEW
Storage
For Data Embedd
explosion ed
Eral
eSSD
cSSD

INTEL
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~2022:
Domestic Player

2023~:
Domestic Controller
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02 DapuStor Solutions for China
Enterprise/ DC SSD Key features

DapusStoer



In-house Controller for ‘Domestic’
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Smart 10 — For High Random Write F.

Flash Memory Summit

.
Smart 10 Disable: 250K Smart 10 Enable: 274k DQpuSter
_ iops: 4kB_random_WR_1ljob QD128 ‘ iops: 4kB_random_WR_1job_QD128
—— random —— random
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Smart IO — For Better QoS
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Smart 10 Disable: Good QoS

4kB_Random_write

1200
1000 /‘
— 800
w
3 / s | antency(us)
o 600
E s Q0s(us) 99%
h
L s Qos(us) 99_9%
200 s Qos(us) 99 _99%
0

Qb1 Qb2 Qb4 QD8 QDle QD32 QD64 QD128
queue depth
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Smart 10 Enable: Best QoS
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Times(us)

4kB_Random_write

e | antency(us)

—Q0s(us) 99%

e Qos(us) 99_9%

e—QOs(us) 99_99%

Qb1

Qb2

Qb4 Qb8 QD16 QD32 QD64 QD128
queue depth
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SRIOV - Benefit
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DapuStor SR-IOV Brief Specifications

Capacity 1.6TB - 15.36TB

Form Factor
Interface

VF

NS

QoS

VF 1/O Determinism
Application

Better TCO
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E3.S/U.2
PCle 4.0 x4, NVMe1.4
Up to 32
Up to 32
Configurable
Support
Cloud Service Provider

No need of SR-IOV bridge, easy to adopt, virtual storage for Cloud service

o
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— 32 VF balanced performance
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ZNS

M
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Cooperate with host
» Reduce IO stack’s hierarchy
Lower storage cost
» reduced OP and device resources
Allowing the host to contribute to data placement
» Expose Sequential write constraint of media
* Nand die erase blocks on SSDs
Leads to device side optimizations
* Improved device capacity
» Lower OP
« Remove device data movement(GC)
* Improved latency and throughput
» Better support for multi-tenant workloads
» Host data-placement
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SSD Performance States - Normalized I10PS

Transition

Normalized IOPS

Steady State
(desirable test range)

Time (Minutes)
Figure 1-1 — NAND-based SSS Performance States for 8 Devices (RND 4KiB Writes)
Apr 11 Apy 12 Apf Application 1 Application 2 Application 3
; ! | ! ! ;
Conventional SSD Controller
Flash Flash
EEENNENEEEEEEEE [ OO0000000000000)
ENEENEEEEEEEEEN | \Dooom DDDDD-‘DDDDD:
AEEEEEEEEE EEEEN DDDDD*DDDDD*DDDDD:
ODO00000000000000 EDDDDD\DDDDD*DDDDD:
00000 0000000000 :I:IDDDI:I 0000000000,
0000000000 D0000Oa oooooy DDDDD“EIDEIDD;

Regular SSD: Device controls data
placement

ZNS SSD: Applications control data
placementin zones

usStor




CSD - Ecosystem
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52 Participating Companies - 258 Member Representatives

AMDZ1 COrFM Buwowveasse @sroapcom  CALYPSO "'le's"':lc',- DapuStor
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mosrT inspur intel (& @
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MMicron Q'Mcrocke  B% Microsoft NIEC T NetApp
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(() PLIOPS Quantum SAMSUNG @ ScaleFlux @ ) siiconMotion sh’ynix
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vmware Western Digital.
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Allocate AFDM buffer(s) o

cSAliocMEm (-, bytes, ., BmemHandle, NULLE O FRetrieve results

esQueueCopyMemRequest |req, .. SretValue);

Read data from storage
into AFDM buffer

eolusuestorageRoquest { .., req, .., BretValus);

CSF places results into
© internal AFOM buffer

Data transferred directly
from storage into AFDM

Queue Compute Request
buffer

F— officsd | Storage Read N

toAFDM S :

: "
Copy AFDM ™,
toHost S
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CSD - Spec k.
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DapuStor CSD Brief Spec

1.6TB - 15.36TB

2022 Q4 MP
Platform DapusStor In-house controller (DPU600)
Form Factor E3.S/U.2
Interface PCle 4.0 x8, NVMe1.4, w/ dual port
CSD Function 1 Compression
CSD Function 2, 3... TBD

w
e
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Dual Port — Storage key features
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2017

China Storage system(M$)

2,699

2018

3,049

2019
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2020
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2021

4,400
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China Storage-system market is growing fast
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2020

Storage system SSD(Kpcs):
SAS SSD -> PCle - Dual Port SSD

2021 2022

M PCle - dual port

2023

SAS

2024

DapusStoer

PCle NVMe:
Ecosystem &
performance

60% @2024 for
Storage system

-

Controller1

I

/
T

Controller2

~

/ )~
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SCM - Xelnstor: ‘XL-FLASH'+'Excellent’+'Storage’ m
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DapuStor Xlenstor (SCM SSD)

Xlenstor

Haishen3-XL
PCle G3x4 U.2/AIC
750/1600GB
20ps RR Latency
30 DWPD
XL-FLASH
2" Gen Smart-10
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Xlenstor Gen3

PCle 2*G5x2; G5x4
E3.S/E1.S

Xlenstor Gen2

PCle 2*G4x2; G4x4
u.2
400/800/1600GB
18ps RR Latency
60~ 100 DWPD
XL-FLASH

3rd Gen Smart-10

800/1600/3200GB

18ps RR Latency

30-60 DWPD/1Mon retention
XL-FLASH Gen2

4™ Gen Smart-I0

Check it in KIOXIA Booth
307#

45
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Xlenstor: The fastest SLC based SCM in the world! m
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i __ _ _#h
Intel DabuStor Xlenstor DapusStor Xlenstor th
P4800X P Gen2

Media 3?G§ﬁ°1";t KIOIXA XL-FLASH KIOXIA XL-FLASH 2ND Gen Z-NAND 3D XPoint (Gen.2)
Capacity GBI 750GB, 1.6TB 400GB ~3.2TB 800GB~3.2TB 400GB~1.6TB
(OP 20%)
Form Factor HHHL, U.2 u.2 u.2 U.2, HHHL u.2
Interface PCle Gen3x4 PCle Gen3x4 RO EEROL, PCle Gen4x4 PCle Gen4x4
w/ dual port
Sequential Read 2.4GB/s 3.5GB/s 7GB/s 7GB/s > 7GB/s
Sequential Write 2.0GB/s 3.1GB/s 6GB/s 4.1GB/s >5GB/s
Random Read (4KB) 550k IOPs 830kIOPS 1800k IOPS 1800k IOPS 1500K
Random Write (4KB) 500k IOPs 350kIOPS 650/1200k IOPS 330k IOPS 1150K
Random Read Latency 10us 20us 18us <20us 6us
Random Write Latency 10us 9us 7us <15us 7us
DWPD 30/60 30 60~ 100 30/60(DR 1month) 100
QoS 99.9%/R:W=7:3 <100us ~150us < 150us
Lifetime Syrs Syrs Syrs 5yrs Syrs
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DapuStor Xlenstor Gen2 Review

M
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As you can see from the results above, both the Intel and Dapustor drives are
incredibly fast. Intel has been unbeatable so far in the SCM drive category. However,
the X2900P pretty much rides on the Intel P5800X throughout our review. It even
notches a few wins in 4K and 64K write performance, which is very impressive.
While the P5800X has been the dominant player all year, the Dapustor X2900P is a

worthy challenger.

https://www.storagereview.com/review/dapustor-x2900p-scm-ssd-

--By StorageReview

DapusStoer

review
() StorageReview Random Write 4K
~ / r
~ ik
B /]
o I/
i- //
30 e —— J/

I0PS

=—Dapustor Xlenstor Gen2 X2900P 800GB = Intel PS800X 800GB

a 200000 400000 600000 800000 1000000 1200000 1400000 1600000

() StorageReview

Latency (15)

Sequential Write 64K

1000

2000 3000 4000 5000
Throughput (MB/s)

= Dapustor Xlenstor Gen2 X2900P 800GB = Intel PS800X B00GB
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DapuStor Haishenb k.
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First Market of PCle 5.0 E1.S Enterprise & DC SSD!
Co-release with Marvell, NOW!
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DapuStor Haishend — First market of PCle 5.0 E1.S m
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NEW Product Launch!
The Latest Form Factor

Support the latest EDSFF El .S, E3.S and U.2

4K Read/Write Latency: 62/9 LS

DapuStor Haishen5 SSD H5100 SERIES 7.68TB
s RATED +3 3m Mav=21a

NVide Sodid State Drive JINmIOmA +12V

.......

---------------

DapuStor Haishen5 SSD H5300 SERIES 3.2TB
$ NVMa Soted State Orive RATED *33v=10mA +12V=21A

BiCS6 3D NAND Flash

Built on Marvel PCle Genb enterprise controller

Paired with B1CS6 eTLC/QLC from KIOXIA o
i,
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M

Flash Memory Summit

Check it in Marvell Booth 607#
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Making Data Storage Smarter

3
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