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Huawel Storage Has Been Recognized by the Industry
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2020YTD MupoBou pbiHOK. NO. 3 no Bbipy4ke, No.1 no
TemMnam pocTa

2020YTD/2019YTD Worldwide External Storage System Revenue (M USD)
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NMNouemy NVMe: IBonoUnA HOCUTENEU U NMPOTOKOSNOB, CTUMYNUPYIOLNX
pa3BUTUE CUCTEM XpPaHeHUA OaHHbIX
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MoaepHu3auua Bcenm UHAYCTPUN pnall-HaKonutTenem u
TpeboBaHue K 6oree ObICTPbLIM CETAM XpPaHEeHUA AaHHbIX

Cetb Fiber Channel He Mmo)XeT cooTBeTCTBOBaTbL

Hosas 3pa ¢nsw-cucrem BCEM COBpeMeHHbIM Tpe6oBaHUAM ¢a3L-cncTem

inthe All-Flash Era
VDI 2020
Mainstream production
Finance OLTP  Government Large enterprise ERP services run on flash storage.

The enterprise HDD
market starts to decline. 2017
“=  SSD market share
surpassing HDD market
share

Source:

IT Brand Pulse, 2015 —— MyTb1:
F.E. Upgrading the FC
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MoaepHu3auua Bcenm UHAYCTPUN pnall-HaKonutTenem u
TpeboBaHue K 6oree ObICTPbIM CETAM XpPaHEeHUA AaHHbIX

Cetb Fiber Channel He MmOXXeT cooTBeTCTBOBaTb

BCeM COBpeMeHHbIM TpeboBaHuaAM Ppa3L-cuctem NMponyckHaa cnocobHocTb FC
— y3KOe MecCTO

BbIcTpbIVi pocT TpeboBaHMiA K MPOV3BOANTENBHOCTMY :
Vs.

Banindth Ethernet 400G
[ ]
400G Packet loss
OavH
nocTaBLUK

Puckun noctaBku

32G | Rapid growth of performance requirements . FC326G

vs FC 1 million IOPS bottleneck BbicoKasi LleHa ycTponcTea BbICOKa,
kaHanbl WDM 3aHsaTbl legacy
1053 CTOMMOCTb KaHanamm
@
MocTaBLMKN NAaCCUBHO
Puckn pearnpyot Ha
06Cle)KI/IBaHVI$| HENCNPaBHOCTA FCs
>KMBOW ceTn
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NVMe YmeHbwaeT 3agepxKy ObpaboTkm npoTtoKkona n YckopsieTt
[Nepepavy JaHHbIX

[ App J

Block layer

Lower latency: communication
interactions drop from 4 to 2

Controller
Initiator

Controller SSD
3 1. Transfer command ‘

2. Ready to transfer
3. Transfer data

4. Response

1. NVMe write command

2. NVMe write finished

v
SAS protocol stack  NVMe protocol stack NVMe averages far shorter storage latency than SAS 3.0
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All-flash apa nepexop ot SCSI kK NVMe
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16 Ghit/s
Fibre Channel
or 10GE

INTERPOSER

SAS AFA

Test model: 7:3 read/write, 130 s read
latency, 50 us write latency
Time =130x 0.7 + 50 x 0.3 = 106 ps

NVMe over 100 Gbit/s RDMA

B
NVMe
106 ps

NVMe AFA
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All-flash apa nepexop ot SCSI kK NVMe

All-flash drives SCSI & NVMe revolution, and

NOF is proposed NVMe can adapt to three types of networks

Server OS Server OS
Higher-speed
interface

IOPS 3x
Low latency 20 ps

Calls for faster
networks NOF

NVMe over
Fabric

Higher-speed

media
2000 ps = 20 ps + Compatible with » High IOPS (twice that of FC) All-IP Data Cent
’\i?/L Advantage existing FC network - Low latency (1/2 FC) Netwc;rk Bl (e
+ IP-based data center
o mEmmRE
. * Industry monopoly - Reliability: FC is better. + High latency due to
/)\Disadvantage - Slow bandwidth + Ease-of-use: FC is better. multiple TCP copy
Storage Storage evolution operations
CPU computing power
consumed: 1 Hz/bit
Traditional storage system All-flash storage system TCP is applicable to low-

end
iSCSI-like scenarios, which
is not considered.

FC or RoCE?
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Ilnpepbl oTpacnm BMecTe ¢ AOKTOpaMU HayK NpoABUraloT NpopsLIB B
anropuTMax v BO3rnaBnsilOT MeXayHapoaHble cTaHaapThl

4 ) 4 . . . . )
NI TTR] GO (4 (5 Leading the formulation of IEEE intelligent
onTtmmMmmnsauyumm cetem B UHAYCTpuUn

and lossless international standards

VY Vv ¥

IEEE-SA Industry Connections White Paper

IEEE 802 Nendica Report:
The Lossless Network for Data Centers

Chair of the IEEE 802.1
Task Grou
\_ J & i

https://ieeexplore.ieee.org/document/8462819
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NMepBasa B OTpacnu UHtennektyanobHaa Cectb O/ bes
[TloTepb

EavHCcTBEHHbIN B oTpaciu kommyTtaTop Ethernet c BrniepBble UcNo/sb3yeTcA B pacnpeaesieHHbIX CeTAX
Hy/IeBOM NOTEepen NakeToB, NHTE/JIeKTyaibHbIN 6e3 XpaHeHuA aAaHHbIX B 2019 ropay,
notepb IOPS: +30%

Enables cloud disks to provide the same

300 M e performance as local disks.

IOPS e Development VDI Database Big data
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Challenges: Traditional cloud disks have low
performance and cannot be scalable.
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NVMe Over RoCE

PeBepcuBHble LleHTpanu3oBaHHble CeTtn XpaHeHuUsa [JaHHbIX

x86 Servelr | EZE lalﬂllﬂv<50“s Dorado All flash storz;ge

| : . :
ﬁ&_ . mE CloudEngine Intelligent Lossless Ethernet Switch 2
; o
638971
Times/second
87us
y N
5 8 % VvV 40us Timzegs?s7e5§0nd 2 X
Latency optimization IOPS
(Average random read/write latency @ 4 KB) (Storage times per second IOPS@4 KB)
_ e NVMe Over
32G FC 25GE RoCE 32G FC 25GE
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NVMe Over RoCE

PeBepcuBHble LleHTpannisoBaHHble Cetn XpaHeHusa [JaHHbIX

AnropuT™ Al, peannsyoL i1 HyeByto MoTepto MNpoakTUBHOE 06HapyXeHUe u
P P YIOLWM HyneBY P P PyX EauvHas koHdUrypaLus plug-and-play
nakeToB B ceTv Ethernet NepeksIto4EHNE KaHa/10B
SR e deileasdus o congsiton Standard RoCE: link switchover for over 8s Standard RoCE: complex configuration, high skill
when a link fault occurs requirements, and error-prone
2 ——4 Create the discovery.conffile in fetc/nvme. Each pair of IP addresses needs to be
TheEulks e i = remembered, which is complex and error-prone.
Ma application fails to send messages ?
Storage SEE for multiple times 3
Perform ah

active/standby»

Creating a service in fetc/systemd/system requires a high understanding of Linux
services. There are high skill requirements.

{i(o 0

Static threshold, rate
reduced through rough

(o

Active link

backpressure The active link is
faulty. — - — Standbylink
Afterimprovement: zero packet loss is achieved Afterimprovement: link switchoverwithin 1s when a link Afterimprovement: one-clickinstallation and link setup,
based on Ethernet fault occurs which is simple and efficient

Install the nvme-snsd package on the host and set up links in one-click mode. You do
not need to configure each pair of IP addresses one by one

2
Notify the server of
Server proactive switchover.

3
Perform an
active/standby

Run the nvme command to check the link establishment status: single-point
configuration and network-wide synchronization

100%throughput

Dynamic threshold, rate
adjustmentthrough precise The switch monitors faults
backpressure, in real time.

Active link

— "~ Standbylink

* HUAWEI




+ LleHa kaxkgoro nopta Ha

NVMe Over RoCE, Jlyuywnn BbI6Op OonNA cetu nepeaaymn
AaHHbIX LUO[l B HOBOM 3pe hnaw cuctem

—FC ——Huawei Intelligent Lossless DCN

Rel | ab | I |t « Bpemsa cxogmumoctun HeI/ICI'IpaBHOCTeI7I
y nocne oNnTMMmM3aLnm cocrasaset meHee 1

CEKYHAbI.

» BbigeneHHas cetb Fibre Channel ctout
AOPOro, 1 CyuwecTByeT TONbKO ABa

MOCTaBLLMKA. effectiveness

Cost- « E2E 3agep>kKa yMeHblUIeHa Ha
Performance 5%+
« |OPS npoun3BoanTeNbHOCTD

nHtennektyansHom LLO/l 6e3 notepb yBennueHa B 2X

cocTaBAfeT NosoBuHy ot nopta FC

+ FC Heobxoanmo ynpaBnaTb Unified 4
i Usablllty  VHTennektyanbHas ceTb

OTA/bHO, YTO MPUBOANT K BLICOKUM o o 1y agem ent
LIO/, 6e3 notepb

onepauynoHHbIM 3aTpaTam.
« Intelligent Lossless cetb IO/} onTUMM3NpoBaHa 1 ya06Ha B
NCMONb30BaHNN.

PeannsyeTt TPOMHYIO MHTErpaLmio
ceten



OTHOoCUTEenbHasAs CTOMMOCTb BnageHus cyuleCtBeHHO

CromnmocTb nopTta 25GE cocTaBAsSIeT NONOBUHY Llera 3a 1 [6uT/c Ha 100GE cocTaBnsieT NON0BUHY OT
0T cTonMocTu nopTta 32G FC. ueHbl 32G FC.
LleHa Ha nopT LleHa Ha ['6ut/c
1400 30
1200 o5
1000 20
<10]0)
15
600
10]0) 10
200 >
0 0
32GFC  25GE RoCE 100GE RoCE 32GFC  25GE RoCE 100GE RoCE
m Switch = NIC m=Cable m Switch = NIC mCable
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Huawel E2ZE NVMe Over RoCE Solution Launch

CloudEngine OceanStor Dorado
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WHHOBaLuKu B 06nacTu XpaHeHns OaHHbIX

SMARTMATRIX

GLOBAL CACHE

INTELLIGENT DAE

HIGH DENSITY DAE  STORAGE FEDERATION

HIGH DENSITY DAE  RAID 2.0+ =)=
ONE-SECOND NDU STOIE?ygE l%l%%ﬂf'gllmfk

ENGINE LEVEL FAULT TOL

ERANC
FLASHEVER __ SELF-DEVELOPED CHIPS ERANCE,

SEF-DEVELOPED CHIPS - GIOBIM CACHE
PALM DRIVE oufggc%usp[ﬁgu” sl‘)TgR%E 5‘3%0; END-TO-END NUME

SYMMETRIC ACTIVE/ACTIVE CONTROLLER

SMARTMATRIX STORAGE ACTIVE/ACTIVE CLUSTER HicH DENSITY DAE

PAIM DRIVE FLASHEVER PALM DRIVE enp-To-END NuME
SELF-DEVELOPED CHIPS [II [NG[N[
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OceanStor Dorado

High-end advantages + mid-range storage form factor

[ General-purpose mid-range SAN storage

Two levels for attack
defense

At least 192G for initial configuration
of entry-level AFAs

B
i

Dorado “3”0%0 V6

First-in-class

High-end competitiveness
Rock-solid architecture + leading Al tech

Tolerates failure of 3 out
of 4 controllers/Full
interconnection/Delivery
by enclosure

L

| o

Entry-level high-end
storage system

Dorado 18000 V6

Building competitiveness based
on high-end architecture
Breaking into core applications
based on NVMe/Al tech

Entry-Level Mid-Range High-End
Model 3000 5000 6000 8000 18000
Height / Controllers of Each Engine 2U/2C 2U/2C 2U/2C 4U/4C 4U/4C
Controller Expansion 2-16 2-16 2-16 2-16 2-32
Cores in Each Controller 32 64 96 128 192
Maximum Disks 1200 1600 2400 3200 6400
Cache/Dual Controller 128/192G 256G/512G 512G/1024G  512G/1024G/2048G 512G/1024G/2048G
Front-end ports 8/16/32G FC, 1/10/25/40/100G Ethernet, 25/100G RDMA
" HuAwE
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Ob6beanHaANTECh, UTOObI llpo3payHble ceTn XpaHeHUA
ABUraTbCsA HaBCTpeuy AAHHbIX U BbIUNC/IUTE/IbHDbIE
WHTe/I/IeKTYyaJIbHOU 3pe MoTeHL W abl




