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B kBagpate nungepoB gna Primary Storage

2019
2018

2017
2016

2015

2014

2010

Primary Storage = General Purpose Storage + Solid State Array's
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OcHoBHbIe TpeboBaHUA 3aKa34nMKoB K maccuBam AFA

O TpeHabl MHAYCTPUK: NOBbILLEHNE HAOAEXHOCTH,
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Source: ESG Research Report, IT Spending Intentions Survey

O TpeboBaHua 3akasz4ymKoB: HAOQEXKHOCTb, CHUXKEHNE
TCO, nponsBoauUTENbLHOCTb

noBblilLIEHNE NMPON3BOANTEITbHOCTH, Komnpeccm\ne,u,yn .

Improved performance

Daily CDRs/million users

600 million
14.4 10+
Download speed Mbps 150 Mbps Gbps
per user
10X Number of CDRs
per user per 586 938 5,860
- second
60 million
I_l Data increase per 73 GB 117 GB 730 GB
day
4G 5G Storage IOPS 4,200 6,720 42,000

24/7 always-on services

31s '\ Os

99.9999% reliability

Service Interruption Costs in Various Industries (M USD/10 Million Users)

0.09 063 1.10 1.60 2.00 2.80 6.48

Los

per
min
ute
cau
sed
by
dow
ntim
e

Media

Healthcare Retail Manufac- Telecom Energy  Finance
turing

Architecture Architecture
reliability reliability CiE2A = =
High High High High High
performance performance performance performance performance
TCO TCO Tenancy | Architecture Data
reliability migration
3 Huawei Confidential

Reduced costs

China Mobile DT

25% 1 .

reduced by 20 billion RMB
within 3 years

50%1 25%14

reduction in
OPEX over 3
years

reduction in
TCO over 3
years

" HUAWEI



http://en.wikipedia.org/wiki/File:KPN_logo.svg
http://en.wikipedia.org/wiki/File:KPN_logo.svg
http://upload.wikimedia.org/wikipedia/en/5/57/Vodafone_logo.svg

Dorado V6

MoBbiweHne npousBogutenbHocTn: 20 million IOPS

&%

Ee l «  FlashLink

§<OOO;> lNMoBbiWweHne HageXXHOCTU. BblaepxuBaeT oTkas 7

. KOHTponsepoB u3 8 6e3 BNUAHUA Ha cepBUCHI

- ‘ I . @ﬁ CHuxeHune TCO: 30%+ lower OPEX than competitors

- —

OceanStor Dorad>o V6

A
4 Huawei Confidential b H UAWE'



Redefine Performance

Kak mbl 3TO genaem?

SSD, enclosure and controller Huawei-developed Al chip E2E NVMe
collaboration

FlashLink

Controller

Redefine Reliability Redefine Data Density

T —

KoHTponnepbl + ANCKOBLIE MOMKX + OUCKU

CPU:
Kunpeng 920

Al chip
Ascend A310

- - ."..'."‘--7 T 'I’-
SSNRGEASEEANNNNAN OEEEEENS . CPU:
?an..im&. AUEEhGEAR dhbb e Kunpeng 920

|
nvim

./'.1\-‘
Lo P .[!1 SSD controller chip

4

Hil812e

enclosure
|
100% noBbILLEHVE NPON3BOAUTENBHOCTY 30+% cHwKeHne 3aaepxKu SSD
10 million IOPS === 20 million IOPS 0.3 ms latency ===y 0.1ms latency
Industry average Huawei Industry average Huawei
5 Huawei Confidential
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Redefine Performance Redefine Reliability Redefine Data Density

Kunpeng 920

[Mpon3BoAUTENBLHOCTL
938
713 31%
CPU SPECint
Performance
Others Kunpeng 920
< — - >
JQHepronoTpednenne
205
12%
180
CPU
Kunpeng 920 intel CPU 0P ik
. i Power
7.nm chip S_ * 14 nm chip
* Single CPU with 64 cores * Single CPU with 18 cores
Others Kunpeng 920

Data source: Huawei lab benchmark tests

6 Huawei Confidential L H UAWEI



OunckoBble NONKU

FlashLink

Controller

PR E;.:f"

*  Protocol parsing

offloading
* 1/O read/write offloading
»  SSD health check

L TTTITITTITITTT g | NUSRANIZANRN NANNARND ‘.’]g
- LI -

..................................................

7 Huawei Confidential

Superior Performance

SSD, enclosure and controller
collaboration

Huawei-developed Al chip E2E NVMe

CHmxeHune Harpy3ku Ha rnpoueccopbl KOHTPOJIIIEPOB.

Controller CPU usage Controller CPU usage
A A

80% WW Alert level 80% Alert level

50% | ' 50% [ \/\/\/\\’

» Time » Time
Service peak Service pea

Vendor V series Huawei Dorado

" HUAWEI

Highest Reliability Minimum Cost



Al Chip ynpaBneHusi K3limpoBaHUeMmM

o

Redefine Performance Redefine Reliability Redefine Data Density

13 nvm ;

e

. SSD, enclosure and controller
aS I n collaboration

Ncnonb3oBaHue kaw Ha 40+% adbdekTnBHee

R Ry R Ry
Huawei-developed Al chip E2E NVMe

CtapTt VM 6bicTpee Ha 40%

VM startup time

+ Al chip algorithm model training 150
100
= 50
—
(K ..mm..| Ascend 310:
/) FLOPS: 8 teraFLOPS g
N =

8 Huawei Confidential

y

us

77.53%___81.79%

_ _ _ _ _ »  Orderin
1sttime 2ndtime  3dtime 4t time 5t time sequence of

startups

* HUAWEI



Redefine Performance Redefine Reliability Redefine Data Density

Apxutektypa End-to-End NVMe
‘.’;{- l nvm

L]
I I aS I l I I I l k SSD, enclosure and controller Huawei-developed Al chip E2E NVMe

collaboration

1/ J: ﬁ

100GE RoCE/32Gb/s FC
i NVMe
CHmxeHmne 3aaepxkm Ha 30+%

LAN switch EeEe—m=aa

- 100GE RoCE/32Gb/s FC O . 1 I I IS

S —
0.3ms 0.1 ms
Controll =2k NVMe Indust _—
ontroller : —I; naustry average i
ﬁ y 9 Huawei
“ 100GE RoCE
0 ———
Disk enclosurefiiigiiiiiiiiiiiii
L o6 |

]
9 Huawei Confidential H UAWE'



Redefine Performance Redefine Reliability Redefine Data Density

NMpoaneHue XU3HEeHHOro UMkKna maccuBa - FlashEver

3amMeHa nosnku 3amMeHa KOHTponnepos ®epnepauus

Cluster based on cross-generation systems,

with unified manaﬁement

Connect to the old

Old controller enclosure controller enclosure
Old controller enclosure N renc ostre

V6 controller!nclosure V7 controller enclosure V8 controller enclosure

—

(——

N \

New disk enclosure

. Synchronize
Old disk enclo / Conf?/guration info. Synchronize

Disk enclosure configuration info

Connect to the
old disk enclosure

V6 disk enclosure V7 disk enclosure V8 disk enclosure

|
10 Huawei Confidential ’ H UAWEI



Redefine Performance Redefine Reliability Redefine Data Density

depynnukauusa n kKomnpeccus

z ~_~Adaptive deduplication™. 4 . 1 \VASH 5 - 1

acceleration flg;r hardware
P

Competitor Huawei
Iy
/--I 2 N
Ji-deduplicatiod / ~ " Adaptive fixed-length 2'\\
. . dedlg)hcatlon \ P | SSD ) 330/
» .. alm S. Ha 0 MEeHbLLUE MeCTa
Post-process Adaptive variable
deduplication length dedupe
> g Industry: 24 SSDs/2U
. e =) v Son
_ , ’ ) I TR TH
~ £ Ordinary SSD :

+ ‘ FREEE SRR e |

0 0
Palm SSDs cobctBeHHOW pa3paboTku 33% 33%

reduced thickness less space occupied
. <2 0
FERIRRNRURRRRR R Y of ’. % e o "4@% y Huawei: 36 SSDs/2U
i .
- 5 ® [ (T O O TR
PEI900099990 90000 RIRERRRIRRRINERIRRNY Palm SSD "
[ IVPNP0OROT FOERINNIUNNL SR0ORNERINY B
Current max. capacity: 61.44 TB
o .
11 Huawei Confidential
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Dorado V6

The Best Intelligent All-Flash Storage for the 5G Era

e — ———

Always-On Blazing-Fast

Failure tolerance for 7

Sk

h‘ ~

out of 8 controllers 20 million IOPS Highest capacity density

Full-interconnected A-A architecture  FlashLink®, 100% higher 18 SSDs/U, 33% higher density

for 4 times more redundancy IOPS than industry average

than industry average

Compact \ _- (%=
| B




OoHoBneHune nuHeunkn Huawel OceanStor V5

OceanStor Dorado 18000 V6
512 GB/1 TB/2 TB

OceanStor Dorado 8000 V6 . w
512 GB/1TB/2 TB
OceanStor Dorado 6000 V6 . -

1TB ’,

OceanStor 18800 V5
1TB/2 TB

OceanStor Dorado 5000 V6
256 GB/512 GB

———

OceanStor 18500 V5
512 GB/1 TB/2 TB

OceanStor Dorado 3000 V6
192 GB

OceanStor 6800 V5
512 GB/1 TB/2 TB

768/1024/1536 GB

1 OceanStor 5300/5500 V5
SR 128/256/384/512 GB

@ ‘ OceanStor 2200/2600 V3
16/32/64 GB

HUAWE| TECHNOLOGIES CO., LTD. Huawei Confidential 13
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OoHoBneHue nuHenkn Huawei OceanStor V5

ABYXIOHUTOBbIE Kopnyca, o TPu MOoAYNA pacLunpeHus
Ha KOHTponnep

NMopaepxka NVMe n 100G RDMA

HUAWEI TECHNOLOGIES CO., LTD. Huawei Confidential 14 gré HUAWEI



NMoapepxka NVMe

g ] [ — | R— ] P
a,zhﬂ::z!r::-:{uu;;::zf |

- .u'r'n_lz“az:::::m:::IEE

(TR 1! W

HZ“““:I

2U controller enclosure with integrated 36 NVMe SSDs
5500/5600/5800 V5 562 ps

300 ps

. PESSUSUENEEE SESEFEEEREENE DESEEUEREEES

2U expansion enclosure with 36
NVMe SSDs

I!'l'“. | NVMe SSD form factor: Palm-sized SSD
‘B SEmmmy = S\'A SFF-TA-1002
[ "=t G 160 mm x 79.8 mm x 9.5 mm

ol.us

SAS protocol stack NVMe protocol stack

HUAWEI TECHNOLOGIES CO., LTD. Huawei Confidential 15 gl{, HUAWEI



Thank you

Bring digital to every person, home and
organization for a fully connected,
intelligent world.

Copyright©2019 Huawei Technologies Co., Ltd.
All Rights Reserved.

The information in this document may contain predictive
statements including, without limitation, statements regarding

the future financial and operating results, future product

portfolio, new technology, etc. There are a number of factors that
could cause actual results and developments to differ materially
from those expressed or implied in the predictive statements.
Therefore, such information is provided for reference purpose
only and constitutes neither an offer nor an acceptance. Huawei
may change the information at any time without notice.
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