V2 HUAWEI




A pearl of wisdom....

Heraclitus 535 BC

V/4

. There is nothing immutable except the need to change

Enrico* 2023 AD

, There is nothing immutable except the need to have more
space for storing data ”

*Enrico Venuto, Politecnico di Torino
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about me...

Gaetano Pastore (Kai for whom cannot remember/speak my name ©)...
Master Degree in Electronics Engeneering @ University of Naples Federico I/

20+ Years Experienced in the IT European market

SSD/Flash Storage in Europe
Software Defined Storage, Flash Accelleration SW, Object Storage
Cloud-native Distributed Storage for Kubernetes, Openstack....

Since 2020 in Huawer as Ecosystem and Industry development
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New Connections and Applications Accelerate Data Production
and Mobility

4 pillion 75 billion oG Al Cloud computing

people > things
connected connected

60 TB/day

Training data

oG Autonomous
vehicle
1,000,000x | |
30X Computer Diverse Mass data Real-time
Traffic graphics applications processing 1 PB/day
performance : : Production data
8K/AR/VR Digital, connected

[ Data infrastructure factories
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In the Era of Mass Diversified Data, the Value of Data Is Widely
Recognized

Livestreaming 11D, 1 window,

e-Commerce and 1 network
=
2 i 180 7B - 80% =
Fi ial Epidemic .
rislliligﬁlr?ol prevention & control Datai r;nggezrgents Unstructured data @
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Economic Social <2% < 10% 1'_(?\
value value Data saved Data analyzed Unstructured
& data
g 2 e
Precision Life sciences i
Ime

marketing St \ 4 @ Q

ﬁ [% = el = Structured data

Oil & Gas Public security 2005 2010 2015 2020 2025

exploration
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Some industry challanges in different verticals
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Finance: Numerous Big Data Application Silos Hinder Data Sharing

Applications

Platforms

Servers

A bank with 14 business departments and 66 big data clusters

=

Real-time credit  state-owned
investigation assets
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Historical Transaction
details remarks
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Financial Precision

context marketing

TRANSWARP
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Inefficient deployment

Mobile strategy acceleration
Physical deployment with days of
capacity expansion

Low resource utilization
Independent expansion impossible due to
storage-computing coupling

11% of memory utilization and 35% of disk
utilization

Inefficient analytics

Difficult data sharing due to multiple
vendors and clusters
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Various Protocols and Workloads in Different Phases Slow
Down Data Mobility

Data acquisition Data import Preprocessing Training Simulation Inference
Dat: N
im|oort> preproce Training imulation ifica
INFS HDF NFS SICIFS NFS
100 PB-level
o

Hybrid workloads
Both high bandwidth and
OPS required

Cross-protocol data migration

60 TB/vehicle per day, hundreds of S3/NFS/HDFS multi-interface access

‘ Insufficient storage space
PB in total
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Distributed storage as solutions.....
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Data Lake Infrastructure to Address Data Diversity Challenges

City data Financial Enterprise  Carrier data
lake data lake data lake lake

69 il
© @& @

Decoupled storage-
compute big data solution

Resource pool HPDA

Video files Images

Loas — Web pages ,
, 9 Audio files Documents L5

Data lake storage

Vertical storage-compute decoupling

to break the ecosystem boundaries

Unified data infrastructure to break

the resource boundaries

Horizontal data sharing to break the

protocol boundaries
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Distributed Storage Trends...
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Distributed Storage Growth This Decade

»

v Device-cloud synergy v QLC + SCM v Flash-native design

v Full-lifecycle automation v" NVMe over Fabrics (NVMe-oF) v Unstructured protocol interworking
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Media Evolution  Architecture Innovation
Edge-Cloud Synergy Continuously Expands Intelligent Storage

Faulty disk detection in advance

ﬂﬁ Cloud collection + training

= SMART
= Workload
= Product reliability data

* Immediate solutions for over 90% of problems

Performance optimization and prediction
+ Adaptive to various performance models
* Monthly/daily/hourly tidal analysis to detect

performance bottlenecks

I —F—F= Capacity trend prediction

» Capacity usage analysis and prediction for flexible expansion

i A 1ttt i s ‘:}_\ » Optimal solutions for capacity expansion to reduce TCO
Local inference + prediction

= Deep feature extraction + improved models for tree evaluation
» Mainstream scenarios
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Al Enablement W= Blile]sM Architecture Innovation

Media: QLC Emerges as Mainstream Media for Diverse Storage Types

Large capacity, poor
performance, and
short service life

SLC MLC TLC QLC ==

ElIE Disk-controller
coordination upgrade

Comprehensive optimization
offsets QLC weaknesses

110

______ Intelligent data
4 identification

I Reconstruction
algorithm breakthrough

Performance

and service life
I

Stable performance

High SSD media evolution Low
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Al Enablement Y CIER=Y6][SliesMM Architecture Innovation

Protocol: NVMe Outperforms and NVMe-oF Pioneers the
Network Protocols Innovation

NVMe architecture eliminates
transmission bottlenecks

CPU

SAS disks connect to CPU for

Each disk directly
data transfer only through the

communicates with the CPU
SAS controller
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»

NVMe-oF leads network protocol

innovation

NVMe host software

Host side: Transport abstraction

RoCE

Controller side: Transport abstraction

NVMe SSD

E2E NVMe architecture uses the same access method of

local NVMe devices for remote NVMe access
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Al Enablement Media Evolution
Flash-Native Design Triggers Algorithm Innovation

Cost optimization Performance optimization
Gioritize EC as copy mechanism is thrown away | Algorithm offloading with dedicated chips

» O3 23 6

Improves storage utilization and reduces write amplification

Multiple dedupe and compression mechanisms

_ _ _ Intelligent aggregation scheme for EC with append
become mainstream configurations

8 KB

@0 0o L :
(ol Mol ) - Write 1/0s + Intelligent aggregation
» Adaptive variable-length deduplication LUNO
.2° . -7 Consecutive scheme for EC
Inline/Post deduplication + Similarity-based deduplication algorithm _[la_tzi\ivﬂ@’,/;;_”_’___(ieﬂa_gtr_egmg _____ . Incremental EC
[ + Dedicated compression algorithm i"ﬁi':c_,:;/;'{’:'«*“““““'"-------—————————--15
i a b P i
°©° ' | Disk-0 Disk-1 Disk-3 |

" . ¥ __________
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Al Enablement

Media Evolution A lICEEIR alale):1il0]d]

Seamless Data Convergence Makes Unstructured Data
Interworking the Ideal Choice

Phase 1: Unified multi-service
management

Unified management

Block service ‘ File service ‘ Object service

Block File storage Object
storage pool pool storage pool

' v’ ' wd

- w’ w’ w/

® One storage system provides
multiple services for unified

management and simplified O&M

17 Huawei Confidential

Phase 2: Gateway protocol
interworking

HDFS service Object service
(HDFS plug-in) (object gateway)

File service

File storage pool

A
- - e

(©

® One storage system provides multiple
services, and some protocols interconnect for
higher efficiency

® Gateway interworking limits performance with

incomplete service capabilities

Phase 3: Uncompromised data
interworking

Unified management

Block service ‘ File/Object/HDFS

=ESs s s s
I~ A A

® One storage system provides multiple
structured and unstructured services for
unified management

® Unified data allows for interconnection
without affecting service semantics and

performance
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Few words about Huawei Distributed Storage.....
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Huawel Continuously Invests in the Mass Storage Field
and Wins Recognition from the Industry

Interop: Best of Show Award Gartner: Customers' Choice No. 1 market sha_re in China
for 5 consecutive years

Gartner
Peer Insights

Customers’ Asia/Pacific
Cheice 2022 /' customer’ s Choice

Dell Technologies ® HUAWEI

Hitachi Vantara Cloudian
VAST Cohesity
Weka Nutanix
Pure
IBM Red Hat
9 MinlO
% NetApp
ij Quantum
) ) ) & Scality
INTEROP A major event n glObal'bUSIneSS ° USER INTEREST AND ADAPTION HUAWEI H3C Inspur Sugon XSKY Others
technology that recognizes the
most competitive products Gartner, 2022 IDC, 2022H1
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...getting back to Heraclitus.....
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The Next Generation of Intelligent Distributed Storage Will Lead the

21

High-density hardware

Unstructured data interworking

Industry for the Decade

EC + multi-dimensional deduplication and compression = =

Intelligent
distributed . ® Automated full-lifecycle management
storage ®  Unified multi-service management

® Edge-cloud synergy

Performance
All-flash hardware

NVMe over Fabrics ...

Algorithm is offloaded from CPU to dedicated chips e

Huawei Confidential
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Thank you.
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Some real-life user cases...
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Genome Sequencing: Parallel Access Speeds up Genetic Analysis

B @ g

Reproductive  Precision Biodiversity
health medicine
Analytics and
Transfer y .
Data processing
Sampling Conversion/ AIignmept distribution
Splicing /Annotation /archiving
Performance

- o o NFS/HDFS/S3
Migration Migration Migration
A A A )) Mass data pool

Hot Warm

SSD HDD
performance pool capacity pool

= &8 = =

Hot, warm and cold data on multiple
devices, involving manual data migration

> 1)

Delivering
data to
storage

Cost

S

Blu-ray
storage

30%:
analysis efficiency

NVMe Flash + DPC parallel client,
single stream bandwidth increased

by 66%

5GB/s

3GBI/s j

Single-stream bandwidth
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Weather Forecasting: Parallel Analysis of Massive Fata Improves

the Timeliness of Forecasting

Data Data Ensemble Weather
collection assimilation  forecasting display

Forecast accuracy

e Expected ﬁ POSIX ﬁ MPI
80% 100% Increasing
performance DPC

needs
Data update frequency Parallel access High bandwidth
Now Expected & IOPS
2 hours Minutes

Distributed Storage

Forecasting period

30% !

Support for MPI-1O to allow multiple compute
nodes to access the same file at 9 GB/s, with a
2.6-fold increase in single-client performance

9GB/s
j 3.5h \
2.5h
3.5GB/s
Single Client Time Consumption
Bandwidth
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Cloud/Virtualization Resource Pool: Open Architecture
with Business Continuity

Cloud platform

kubernetes
HUAWEI CLOUD Stack F | S h O S

openstack”

Virtualization

/ -

Hyper-V" . ~KVM

vmware  FusionCompute

Site A

TCP/IP, InfiniBand, RoCE

10101010101010101010707
7
70,
(9]

100 km W

Site B

Unique Elastic EC

No performance decrease compared with copies

91.6%
66.6%
33.3%
Huawei Vendor V Vendor C
Elastic EC 22+2 EC 4+2 3 copies

HyperMetro offering

true active-active
RPO =0, RTO=0
Cross-cluster load balancing vs. Ceph
stretched cluster
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Telco Operator Deploys 3500+ Scale-Out Block Storage Nodes In
NFViI Scenarios

oS0 = - il t
,_@l_, ~0 isk capacity utilization >1X

3-copy -> EC (N+2) (scaled deployment)

Telecom Business MMS NMS Seamless scalability

Voice, Data, Messaging Automated tools + professional team, with deployment

time reduced by 90%
Management platforms

Latency <1 m S

FlashLink acceleration, intelligent data distribution,

Cloud platforms (Huawei/third parities)

global GC, and small I/0O aggregation

East

sin

South XXX 999999% system reliability

L L E2E DIF consistency check

Comprehensive subhealth check and healing

Tolerates cabinet-level failures + Storage + App-level DR

V2 HUAWEI
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Economical
Next-Gen High-Density Hardware Architectures for Mass Data

OceanStor Pacific 9550

OceanStor Pacific 9950 High-density balanced model

High-density performance model

_Intelligent data tiering:—

5 U, 80 NVMe SSDs, 160 GB/s 5U, 120 disks, 1.68 PB
Cross-sectional area: Heat dissipation efficiency: Disk utilization: Maintenance efficiency:
65%)| 30%1 91.6% 20%1
Component design Heat dissipation design Algorithm design System design

Carbon fiber pad + VC heat spreader Elastic EC FRU
Half-palm NVMe SSDs Aviation-standard counter-rotating fans =215 biiF Bidirectional drawer slide
Dual-layer air channel Tank chain
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Efficient
Multi-Protocol Interworking Accelerates Data
Mobility and Service Innovation

Simulation Big data analytics Data publishing
0 copy 0 copy 7o Autonomous driving training
EE E{O NNV Mass data import, training, and analytics
with zero migration
NFS/CIFS/POSIX/MPI HDFS s3 Precision medicine
Genetic data imported into data lakes,
analyzed, and exported from data lakes
- . HDFS Object with merely one data copy involved
e SENES service service
Coexistence of old and new service
C ) :
===g systems and gradual object-based

OceanStor Pacific

reconstruction
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Solution level

J0L0L0101010101g7,
0 1 10;
IO 01010101010107076;, oy
3%@@ 01 Logg I 1210

¥ HyperMetro/

o
tuperReplication(A)/(Sw

Site A Site B

» Gateway-free active-active solution

within 100 km

* Remote replication, second-level RPO

» Cross-Sites DR, up to 12 active sites

Everlasting
Multi-Level Reliability Mechanism for 99.9999% Availability

Cabinet level

EC N+M, M=2, 3, 4

» Zero data loss or service
disruption even if 4 nodes fail at
the same time

e Fast node failure detection and
failover in 10s

Device level

* Comprehensive subhealth
detection and preprocessing for
fault risk elimination in advance

1/O level
Data read Data write
3.Checks || 1. Inserts
the parity Host OS parity bits.
bits.
Memory
Cache
Disk 2. (_:hec_ks the
parity bits.

* DIF-based E2E consistency
check for data integrity
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