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Huaweiis #2, above Microsoft, Samsung, Apple, Meta, Intel
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Huawel

A Full Stack Tech CompagyDriven by Research and Innovation
A Hardware: CPUs, GPUA] Accelerators
A Al Supercomputers
A Communications (5G, 5.5G, 6G, Optical)
A Servers
A Storage
A Huawei Cloud
A Mobile Devices (Phones)
A Automotive
A Open Source Software (Operating Systems, Databases, Al Platforms)
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CPU
Scalar Compute
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GPU
Vector Compute

Ascend Al
Tensor Compute
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Al Accelerator Clusters
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Huawei Open Source Software

A OpenEuler
A Open source operating system for servers and cloud

A Hongmeng
A Open source operating system for devicegphone, 10T

A OpenGauss
A Open source database

A Mindspore
A Open source Al platform
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Huawei Cloud
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Huawei to open new €150 million European
cloud services hub in Ireland creating 200 jobs

18th October 2022

Huawei today announced a €150 million investment and the creation of 200 new jobs as it plans to open its
first European cloud hub in Dublin. The announcement was made at the Huawei Connect event in Paris,
France. The hub will create 60 jobs in the next 2 years and 200 by 2027, including sales, pre-sales, legal, tax,
operational, management and research positions.

The new European hub will serve customers across the continent and help ambitious Irish enterprises to
expand into new global markets, by providing a secure, compliant, innovative, and sustainable cloud platform
for growth and development. Supported by Huawei’s industry-leading technology, investment in R&D, and
open digital ecosystem, Huawei Cloud will offer a suite of cutting-edge cloud services across Europe, using
Ireland as the platform.
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Huawel Research in Europe
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European Research Centers

Amsterdam
Cambridge
Dublin
Dresden
Edinburgh
Gothenburg
Grenoble
Helsinki
Ipswich
Kyiv
London
Lund
Milan
Munich
Nice
Nuremberg
Paris

Pisa
Stockholm
Tampere
Tel Aviv
Warsaw
Zurich
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Huawel- Partnering in Research

ACdzy RAYy 3 9dzNPLISQ&
A Projects
A Gift Funding
A Joint Labs
A ResearciCenters
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Huawel Research In Zurich
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Computing Systems Lab, Zurich Research Center

A Launched 2020
A Center of major growth in future computing research by Huawei in Europe

A Mission

A Carryout open research to drive breakthroughs in fundamental theory, software and
architectures for future computingystems

A Bringtogether world-leading researchers and top academic research partners to work
together on the grand challenges of future computing
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Computing Systems Lab, Zurich

A Full Stack ResearctArchitectures Software andAlgorithms

CPU Architectures

GPUand Al AcceleratoArchitectures

Memory and Storage Architectures

HardwareSoftware Interfaces and Gbesign

PowerEfficiency

Hardware Security

Cluster, Datacenter and Cloud Architectures

Interconnectsand Fabrics: New Protocols, Hardware and Software
HeterogeneousSystems and Integrated CPU+GPUBAVices
Parallel Computing and HP€rogramming Models, Architecture§oftware, Algorithms
New Compiler Technologieand MLIR

Dynamic language Runtimes

Do To Io Do To Do Do Io Do Io Io Do
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Future Architectures for Computing and Al
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Computing Today

A Cloud computing dominant
Aal22NArdGe 2F Ittt 3t 2061l t hyperscaldrdS yRIAYEHA 0®BK layy | £ st
A Hyperscalersiow designing their own chips and architectures
A Cloud is still mostly business and web apps

A Open source software dominant

A Disaggregation
A Flexible dynamic compute pools, memory pools, storage pools

A New hardware

A5t!&8 YR 20KSNJ aAY TN a0 NHzOU0 dzNBE LINRP OS&aa2z2NEE
A Converged compute nodes : CPU + GPU + Al
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Future: Moving From Clouds tSupercloud

A SupercloudComputing
A Everything as a commercial cloud service o
A HPCAI, Physical SimulatioataAnalytcE Yy 2¢f SR3IS . |

QX
U
QX<
M
X

A Newintelligent applicationsand services combining HPC, Al, Simulation, Analytics, Knowledge
Smart Science, Design, Modelling and Engineering

Digital Twins

Intelligent Infrastructure for Smart Cities, Transportation and Energy

Smart Healthcare

Too o o I
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From Clouds tc&supercloud®

¢2RI&Qa | NOKA GSOUdzNB
Al, Big Data address only the tip of the
iceberg

They are OK for running a single app on a
single dedicated machine that functions
perfectly with no faults and no long tails
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From Clouds tcsupercloud®- Research Challenges

Thousands ofliverse applicationgnd services running simultaneously

Continuous inputs and updates from edge devices

Disaggregatedhardware architecturesat massive scaldlexible compute pools + storagpools
Need to guaranteed)uality of Service with constantly changing priorities and deadlines
Need continuous nonstop operation with automatic fault tolerance and tail tolerance

Need continuouslhoptimized sharednfrastructure for maximumperformance and efficiency

N o O kW D RE

Need to computeon massive sharedvolvingdatasets and knowledgéases

Need newsupercloudmodel and architecture
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Duo Model

Intelligence

microdata communications between
compute nodes and intelligence node(s)

ENEEEEN ENEEEEE ENEEN lllllll MACRODATA communications directly
Compute Nodes betweencompute nodes
- Gigabytes, Terabytes
B HPC
B Simulation Task Task Group
Internally RouneBased
Externally Asynchronous
B HPC

H Simulation
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Resilience?Z Faults and Long Talls

World's Fastest Supercomputer Can't Run a
Day Without Failure

By Anton Shilov published 1 day ago

AMD's Instinct GPUs and HPE's Slingshot Interconnects blamed.

o { @ o O ® Comments (24)

10 October 2022
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(Image credit: OLCF)
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Tall latency in cloud services
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Duo- Resilience

Po PP Po P3s Py Ps Ps Py Pg Po
PP Ps P35 Py, Po Pg Py Pg Py Pjs

Intelligent cloning for nonstop operation I | | I |
Automated optimized highperformance Round i -

Complete —
fault and tall tolerance for any - i
computation at any scale - |

ZURICH RESEARCH CENTER @@ HUAWEI



Duo- Scheduling

Task (0,0)
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8x8 2D Grid DAG Task (0,3) € Po g

Mapped to 4 nodes, 7 rounds
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Duo¢ CoScheduling

Concurrent scheduling of four 3x3 2D Grid DAGs

12 nodes, 5 rounds
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CoScheduling Many Task Groups

Sequential scheduling of four 3x3 2D Grid DAGs

3 nodes, 20 rounds
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